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~ Assay (Rev. R.), a Consolidated Beach in Ceylon, 184 

-^ Abercromby (Hon. Ralph), the Tay Bndge Storm, 443, 502 

` Abich (De, his Petrographical Descriptions of the Caucasian 
* Regions, 287 

`~ Abney (Capt, F.R.S.}, on the Pho phic Method of Mapping 
` the Least Refrangible End of the Solar Spectrum, 267 
Abruzzi, Existence of the Chamois in the, 240 
Absorption of Gases, on the Nature of, Dr, S. Wroblewski, 190 
Ackroyd (Wiliam), Change in Apparent Position of Geometrical 
Figures, 108 ; on the Eye as an Automatic Photometer, 627 
“ Acoustico-Electrical Kaleidoscope,” M. Michelangiolo Montrs, 
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Adans Valley (Moravia), Discovery of a Stalactite Cavern in, 
358 - 

Aeronautics : Palloon Accident, 71; Baumgartner’s Navigable 











50, 122, 314, 458; American Quarterly Microscopical Journal, 
50; American Arctic Exploring Expedition, proposed, 310; 
American Biology, Central, 321; American Entomologist, 
441, 626; American Geological Surveys, 476; Catalogue of 
Official Reports, 332; American Sea-Side Laboratory, Prof. 
E. Ray Lankester, F.R.S., 497 ; sæ also United States, &c. 

Ampère, pro Statue to, 89 

Amu-darya Expedition, the, 22 

Amu-darya and Caspian Sea, proposed connection of, 216 

Anatomical Model, Prof, Rudinger’s, 306 

Anatomy, an Atlas of, by Mrs. Fenwick Miller, 9 

Anchor-ice, Dr. J. Rae, 538; Allan Macdougall, 612 

Ancients, Natural History of the, Rev. W. Houghton, M.A., 
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Anderion (Richard), ‘‘Lightning-conductora, their History, 


‘ Balbon, 549 ; Ballooning in France, 575 Nature, and Mode of Application,” 415 
Afghan Ethnology, A. H. Keane, 276 Andrews (Dr. Thomas, F.R.S.), proposed Testimonial to, 162, 
Africa ; idh Expedition, 73; the South African Public 381 


IMbrary, 115; the Abbé Debaize’s Expedition, 190; Dr. 
Junkers Expedition, 216; Dr. Rohlfs Expedition, 241; 
French Stations in, 242; Mr. Hore’s Explorations, 242; 
Ascent of the River Binué, 266, 504; Dr. Holub’s Exploration 
of, 288, 310; Dr. Bradshaw's Exploration of the Zambesi, 
288 ; the East African Expedition, 331, 455 ; German Afmcan 
Sogiety, 360; ‘‘Afmca Past and Present,” 368; French 
Missions to Nortbern, 385 ; Ivens and Capello’s loration 
of Angola, 455 ; Stanley’s Congo Expedition, 455 ; Mook and 
i Holzhausen’s Journeygyn, 455; German Grants to African 

Research, 456 ; J. W, Moir’s Bgpedition, 505 ; James Stewart’s 
Exploration of, 947; the Second Belgian Expedition, 550 ; 
Masasi and Rovuma District, 577 

Agassiz ( ~ Alex), the Antiquity of Oceanic Basins, 587 

Agostini’s Experiments with Mercury, 526 

Agram, Earthquake at, 215 

Agriculture: Agricultmal College, Cirencester, Rev. J. Brown 
Maclellan elected Principal of, 162; ‘The Science of Agri- 
culture,” J. B, Fuller, 2co; Principles of Agiiculture, S. 
Tomlinson, 466; New College of, 523, 547; Farming foi 
Pleasure and Profit, Arthur Roland, 534 

Air, the Temperature of, at various levels, L, Hajni8, 176 

“ Air at the Equator, why it is not hotter in January than in 
July,” A. Woeikof, 249 

AMhal-Tekkes, the, 455 
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Albumen and Fat, 61 ° 
Alga, 282 8 eee oa Basin, Geology and Physical Geography of, 577 
Algeria: Exploration of, 216, 239; Algerian Company for | “ Aratus’ Skies and Weather Forecasts,” 329 
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‘t Angler’s Note book and Naturalist's Record,” 263 

Animals, Mind in the Lower, by W. Lauder Lindsay, M.D., 8 

Animals and the Musical Scale, Dr. W. Pole, FRG, Ik 

Animal Heat of Fishes, 156 ° 

“ Animal Life,” Dr. E, Perceval Wright, 232 

Animal Kingdom, diffimion of Copper m, Dr. J. H. Norton, 
305; Prof. Léon Fredericq, $70 

Annalen der Physik und Chemie, 27, 122, 218, 289, 361, 530 

Annales de Extrême Orient, 360 

Annuaire for Turkestan, 22 ~ 

Ansdeli (Gerrard), the Physical Constants of Liquid Hydro- 
chloric Acid, 387 

Antarctic Expedition, propored Italian, 578, 598 

Anthony (Edwyn), a Feat of Memory, 562 

Anthracjte, a Valuable Bed of, at Ching-mén-chow, 307 

Anthropology : thropological Institute, 99, 795, 291, 363, 
465; 459, 483, 555; Anthropological Society of Paris, Fely x- 
Denys-Rapontayabo’s letter to, 19 ; Anthropological Discovery 
at Sypniewo by Herr Wickens, 216; @emoval of Barnard 
Dayis’s Anthropological Collection to the Royal College of 
Surgeons’ Museum, 329; Recent Progress in, Dr. B, Tylor, 
F.R.S., 380; German Exhibition of, 595 

Antimony, the Atomic Weight of, 554 

Ants, the ‘‘ Parasol,” of Texas: how they cut and Leaves: 
Orig® of Castes by Evolution, G. T. Bettany, 17 

Arago, Dr, Janssen on, 418e : 


Archives des Sciences aha oe et Naturelles, 28, 362, 459, 530 
Archibald (E. Douglas), 2 Correction, 131; S ine Cycles, 
393 
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Allen (J, Romilly), a Musgfim Conference, 468, 515 Arctic Exploration: Capt, Howgate’s Proposed Expeditién, 11, mn 
Alloys, Copper-Tin, W. Chandler Roberts, F.R.S., 272 œ 26; the Swedish North-east Passage Expedition, 37, 57, 326; 
Alpine Flowers, Fertilisers of, Dr. Hermann Muller, 275 roposed Submarine Expedition, 550 
Alston“W,R.), Mammalia of Scotland, 609 Ardennes, oe ee ofthe, 164 A 
sliema trojinlerpretation of Sensation, Fred, D. Brown, 17 Argacue, Mount, ption of, 620 
Akn Bay;khe Fossil Flora of, Baron Ettingshausen, 555; ¥. Argentinas ®ravon.etria, 240 
*  Starbie N588 ° Argyll (Duke of), Ice-crystals, 274, 368 
Alamayf, ‘wat Prince? A.°H. Keane, 61 Aristotle, on certain Errors respecting the Structure of the 
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Ada, Eastern, the Climate of, Dr. H. Fritsche, 175 

Asia, Central, the Races of, 266, 

Asiatic Society of Japan, Transactions, 264 

Astronomy: our Astronomical Column, 20, 71, 91, 117, 141, 
164, 240, 264, 286, 307, 331, 359, 383, 45% 475, 502, 525, 
575, 597, 618; School of, at the Observatory of Paris, 19; 
to Astronomers, Lord Lindsay, 106; Rev. J. Chall’ 
“ Practical Astronomy,” 105; “ Bulletin des Sciences Mathé- 
matiques et Astronomiques,” 152; Astronomical Subject- 
Index, J. L. E. Dreyer, 154; new journal of Astronomy and 
Meteorology, ‘‘Ciel et Terre,” 424; French School of 
Astronomy, 452; a Bibliography of Astronomy, 453; Prof. 
Thury on Astronomical Observations, 474. 

Bac i fa and Ophiuride of the Challenger Expedition, 

Theodore Lyman, 513 

Atlantic, the Temperatures of the, 142 1 

Atmospheric Electricity, the ob-erving of, 72 

Atthey (Thomas), Death of, 616 

Arti della R. Accademia dei Lincei, 530, 578 

" Audiphone,” Rhodes, 243, 469; Prof. Colladon on, 426; 
Thos, Fletcher, 515 

Audition, Binaural, Prof, Silvanus Thompson’s Monograph on, 
21; Experiments relating to, 310 

Aurore: J, Rand Capron, 127; Catalogue of, 384; “Aurora at 
Last, Prof. Piazzi Smyth, 492; Auroral Response in America, 
Prof, Piazzi Smyth, 609 

Austral Islands, Land Shells of the, ro8 

Australian Colonies, Infantile Mortahty in our, 48 

Australia, Western, Demand for Flax grown in, 141; Mr, Alex. 
Forrest in, 165 ; Discovery of Coal in, 264 

Ausiralla, South, Meteorology of, 281 

“ Australasia,” A. R. Wallace’s, A. Hat Everett, 535 ;_A. R 
Wallace, 562 g td 

Austria-Hungary, Rainfall of, Dr. Hann, 385 

Austria, Cave Exploration in, 457; Tumuli in, 457 

Ayrton (Mrs, Chaplin), M.D. Degree from the Medical Faculty 
of Paris, 162 

Ayrton (W. E.) and Jolm Perry on Seeing by Electricity, 589 

Azimuth, New Modes of showing Different Characteristics over 
Small Arcs in, from the Lighthouse Apparatus, T. Stevenson, 
156 


Balfour (Dr. I. B.) appointed Naturalist tothe Socotra Expe- 
dition, 237; News from, 381; his Exploration of Socotra, 
504, 515; Retu? from Socotra, 616 

Ball (V.), Notes on the Papuans of Maclay Coast, New Guinea, 
251; Jungle Life in India, 373 

Balloons: Accident to a, 71; Baumgartners Navigable, 549; 
Ballooning in France, 575 

Balmain’sf#nminous Paint, 576 

Barbadoe% Science in, 548 @ 

ə Barometer, òn the Construction of*a New Glycerine, 377 

Barometrical Variations in India, S. A. Hull, 513 

Barrett (Prof. W. F.), Novel Source of Frictional Electricity, 
417; the Loud-speaking Telephone, 483 ; Trevelyan Rocker, 
426, 

Barrett ig T.), Ice-Crystals or Filaments, 537 

Barrington-Kennett (V. B.), the Paces of the Horce, 107 

Barrois (Dr. Charles), Tertiary Quartzites of the Ardennes, 
164; Marbre Griotte, 165 

Barton (Bolling W.), Stags’ Morns,@325 

Bastian (Prof.), his Anival at Batavia, 216 

Batavia, Prof. Bastian’s Arrival at, 216 

Batteries, Planté’s Secondary, M. d’Arsonval’s Suggestion for 

e the Improvement of, 409 . . 

Bauke (Dr. H.), of Berlin, Death of, 262 ° 

Beach, Note on a Consolidated, in Ceylon, Rev. R. AÆbbay, 184 

Bedford (Henry), Sun-Spots, 276 
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Belt (Thomas, (F.R.S.), Death of, 473; 


499 . 

Bellew (II. W.), on Kafiristan, 427 ° š 

Beron (C.), the Saidapet Experiment# Farm Manual and 
Guide, 54 

Bentley (Kobert) and Trimen’s Medicinal Plants, 416 a 

Berlin: ‘‘ Geographentay” at, 73; International Piscicultural 
Exhibition, 163; Berlin Geogiaphical S@ciety, 242, 4773 
Zeitschrift, 266, 386; German Anthropological Congress at, 
285; Belin Society of Commercial Geography, 427 ;, Elec- 
trical Railway in, 473, 501 oe 

Bernier’s (M. ore) ‘‘ Dictionnawre Géographique, Fhsto- : 
ngue, Archéologique, Biographique, et Bibliographique 4u 
Hainault,” 360 

Berrot (M.), Death of, 357 

Berwick (Dr. George), Lunar Rings, 33, 155 f 

Bettany (G. T.), the ‘‘ Parasol” Ants of Texas; how They Cut 
and Carry Leaves; Origin of Castes by Evolution, 17; the 
Cambridge Natural Sciences Trigps, 86 

Beynen (Koolemans) Death of, 92 

Bibhography: Catalogue of Scientific Serials, Mr. S. H. 
Scudder’s New, 89; an Astronomical Bibliography, 453 

Biela Comet Meteors, 71, 240 
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Biermann (Adolf), Death of, 548 

Binary Stars, Orbits of, 141 

Biagural Audition, Prof. Silvanus Thompson's Monograph on, 
21 ; Experiments Relating to, 310 ° is 

Biology: Biological Notes, 93, 240, 308, 453; ‘“™CéBtrali- 
Americana,” F. Duncan Godman and Osbert Salvin, 321 ; a 
New Biological Atlas, 262; the Destruction of Insect Pests an 
Unforseen Application of the Results of Biological Investiga- 
tion, Prof. E. Ray Lankester, F.R.S., 447 ; Studies from the 
Laboratory ofthe Johns Hopkins University, 618 

Bird (C.), ** Lecture Notes on Physics,” 153 

Birds: British, the Zimes on, 260; Moore’s OrnithSlogical 
Tables, 440; the Song of Birds, 590, 612, 

Birmingham Natural History and Migoscopical Society, Annual ’ 
Meeting of, 358; Convergazione the, 424; Philosophical 
Society, Proceedings, 452; the EndoWent of Research at, 
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Bischofsheim (M.), his New Observatqry at Nite, 19, 407 
Bjerknes’s (M.) Theory of Electricity and Magneti*m, 72 
Blanford (H. F.) on the Barometric See-Saw between Russia 
and India in the Sun-Spot Cycle, 477 
Blanford (W. T.), the Himalayan Ranges, 442 
Bleaching, Improvements in, 14 
Bleekrode (Prof. L.), a Lecture Experiment on Ice-Crystals, 444 
Blomefield (L., faée Jenyns), Scale of Colour, 201 
Blood-Corpuscles, the Coloured, of the Frog, 453 
‘í Blowpipe Analysis,” J. Landauer, 392 
Blowpipe “Flame,” Electricity of the, Col. W. A. Ross, 275; 
H. M'Leod, F.R.S., 347 
Blunt (Wilfrid S.), his Account of a Journey to Nejd, 142 
Bock (Carl), Exploration in Borngo, 241, 468 
Bod (Lewis), Cainivorous Wasps, 538 
Boilers, the Safety-Valves of, 189 é ~ 
Boisduval {Dr.), Death of, 451 the 
Boll (Prof. Franz), Death of, 214° $ wie oS 
Bologna, Monument to Gaani in, 7 
Bolton’s Natural History Dascoveries, 81 
Bombay, Severe Thunderstorm in Dharwar, 616 
Bon's (M. Le) Observations on Skulls, 285 ~#. 
Press Gabe Habit of Cattle, W. Frazer, J Sonten a 
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Botany: Sif of Works eh Commercial, 115; Study of, at the | Newall, F.R.S., 494; Lewis Bod, $38; Worthington G, 
Rew! ,Gardens; Kew, 262; Botanical Garden, at Hakodate, Smuth, 563 ° . 
Japan, .357 3 Proposed Botanisches Centralblatt, 3% Bo- | Carpenter (Lantf, the Application df El city to je Pitrpéses 
“tanische abrbucher, 474; %nintelligible Descriptions in of Practical Life in the United States; ak6 


Botanical Writings, 548; Dr. N.F. C. Mullers Handbook 
of Botgny, 559 ; b i 
Pohomley (J. T.), Flow of Viscous Materials —a Model Glacier, 
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Bok M , Robbery of a Collection belongigg to, 140 
Baumenout the Eocene Flora of, J. Starkie Gardner on, 181 
«“ Bractese,” Discovery of so-called, 286 
Brault’s (M. L} Wind-Charte, 265 
Briançon, Meteorolofical Observatory, 452 
Bristol Museum and Library, 525 
British Museum, John Miers’s Bequest to, 71 
Broca (Dr.), Elected a Life Member of the French Senate, 356 
Brodie (Sir B. @.), Dissociation of the Metalloid Elements, 491 
Bromine, Chlorthe, and Iodine, Dissociation of, Prof, Henry E. 
Armstrong, F.R.S., 461 
Broun (J. Allan, F.R.S.), Death of, 89; Obituary Notice of, 
Prof. Balfour Stewart, F.R.S., 112 
Broun (Wm. Le Roy), Ice-Filaments, 589 
Brown (F. D.), Subject-Indexes, 10; Alternative Interpretation 
of Sensation, 177; the Density of Chlorine, 513 
Brown (Dr. Robert), ‘‘ The Countries of the World,” 346 
Brown (W.), Intellect in Brutes, 397 
Brown Institution Lectures, 115 
Brunton (Dr. Lauder, F.R.S.), ‘‘ Medicine Past and Present,” 


510 

Brutes, Intellect in, ‘‘Lindsay’s Mind in the Lower Animals,” 
8; James Turnbull, 12: S. E. Peal, 34; Sophie Frankland, 
82; C. F. Crehore, 132; Commander J. P. Maclear, 250; 
Francis E. Colenso, 251; W. Thompson, 324; J. R, Gregory, 
3243; Major Elphinstone Begbie, 325; T. E. Wilcox, 372; 
Alex, Mackennal, 397; W. Brown, 397, 494 

Buchagan (Jolin), Series of Horce due to a Small Magnet, 370, 
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Buda-Pesth, University of, Centenary of, 549 
Buhler (Georg), “The Sacred Laws of the Aryas,”-77 
Bulletin de l'Académie Royale des Sciences de Belgique, 51, 
218, 362, 530, 578 , 
Bulletin of the United States Geological and Geographical Sur- 
vey of the Territones, 51 E 
Bulletin des Sciences Mathématiques et Astronomiques, 152 
Bunsen, Grease-Spot Photometer, Improvement in, 309 
Bunal-Mounds of Florida, ‘‘ Finds” in the, 596 
Bural-Places, Ancient, in Tennessee, 501 
Burmah, Exploratidh of, 428 
Burnham (S. W.), Degble-Star Observations at Chicago, 53 
Butter, Method for Distinguishing Natwal from Artificial, 306 
Butterflies, on the Serul Colours of Certam, Chas. Darwin, 
. E.R.S., 237 


Calcite, on the Crystallography of, J. R. McD. Irby, 200 

Calderon (Don Salvador), on Petrography in Spain, 165 

California, ‘Lick Observatory,” 47, 91 

Cambridge, Natural Science at, 26; Health of, 26; the Natu- 
ral Sciences Tripos at, G. T. Bettany, 86; New Statutes, 
146; Philosophical Society, 460 

Menada Monthly Weather Review, 503 

Canal Saint Martin, Ice on, 367 

Candolle (Alph. de), on Unjntelligible Descriptions in Botanical 
Works, 548 

Capello Iveng, Arrival of, at Loanda, 118 

GapillafY Eleetrocgopf, G. Gore, F.R.S., on the, 194 

Capitaine (M.), Death of, 361 

Capper (Samuel J.), Tide Phenofhenon in Lake Constance, 397 

Capron (J. Rand), Aurore, 127 è 

Carbon and Water Figures, W, M. Flinders Petrie, 225 

Caxbynig Acid, does Chlorophyll Decompose? Piof. E. Ray 

walankester, F.R.S., 557 

“eCarborkferous Limestone and Cefn-y-Fedw Sandstone oNthe 

e Country between Llanymynech and Mmera, North Walgs,” 

Sha “Morton, F. OSs 105 . 

Carlsh ? Laboratory, Copenþagen, 306 ‘ 

Carlsruhe, Shocks of Earthquake at,*3c6, 408 Peps 

Carniola, Prehistoric Stations inF. ven Hochstetter and Ch. 
Deschmann om, 192 s s of 

Camiforons Wats, Sif, David Wedderbarna Baye, 4173 R. S. 
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Carré’s Cast gron Magnets, 359 <° e'e 
ère), on Stanley $ Expedition, 308 : 
Sea and the Amu*Darya, Proposed Congection ‘of, 216 
’s Natural History, Edited by P. Martin Duncan, F.2S., 
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-Iron Magnets, M. Carrés, 359 

Castlenau (Count de), Death of, 500 . 

Cataloguing, Sgbject, 525 

Caucasian Region, Dr. Abich’s Petrographical Descriptions of 
207 

Caudal Disk, E. H. Pringle, 34 

Cave Exploration in Austria, 457 

Caves, a ‘‘ Verein für Hohlenkunde,” 285 

Cedar of Lebanon in Cyprus, 93 

Celestial Photometry, 23 

Cell, the Primeval, 332 

Cement for Glass, Herr H. Schwarz, 360 

Centipedes and Bees, 12 

Centrifugal Force, Proposed Uses of, 526 

Cerebration, Unconscious, Hyde Clarke, 8r 

Ceylon, Note on a Consolidated Beach in, Rev. R. Abbay, 184 

Chalk, Kent, Vertical Shafts in the, 13; F. C. Spurrell, 66 

Challenger Expedition, the Ophiuridæ and Astrophytıdæ of the, 
Theodore Lyman, 513 

Challis’s ‘‘ Practical Astronomy,” 105 

Chambers (F.), Meteorological Phenomena of India, 384 

Chamois, Existence of in the Abruzzi, 240 

Chappell Wm). Hearing through the Mouth, 250 A 

Charnay (Désiré), his Explorations in Australia, 288 

Chany (Chmtamanay Ragoonatha), Death of, 451 

Chatelherault, Falling Stars Observed at, 90 

Chemistry : Chemical Society, 51, 123, 171, 218, 290, 434, 459, 
507, 555, 603; Research Fund, 114, 423; Anniversary 
Meeting, 624; “ Grundriss der Chemischen Technologie,” Dr. 
Juls Post, 55; ‘‘ Year-book of Chemical Technology,” 79 ; 
Chemical RepulsioneEdmund J. Mills, F.R.S e 290; Chenneat 
Equilibrium, MM. Pattison Muir, 516 

Chesapeake Sea-side Laboratory, 497 

Chevallier (Jean Baptiste Alphonse), Obituary Notice of, 132 

Chicago, Double Star Observations at, S. W. Burnham, 53 

Chil, a New Geography of, 386 

Chunborazo, Mount, Whymper’s Ascent of, 620 

China: Earthquake in, 12; Grand Canal, 360; J. H. Riley's 
Explorations ın, 455; G. F. Eaton’s Exploration of, 526; 
Woollen Manufactory in, 617 

Chinese Goose, Fertility of Hybrids from, “Chas. Darwin, 
E.R.S., 207 ; Lewis Wright, 302 

Chinese Placard regarding the Consumption of Cow’s Milk, 
Translation of, 187 oP 

Chivg-Mém-chow, Bed of Anthracite at, 307 

Chloral Hydrate, the Dissociation of Gaseous, 424 

Chlorine, Bromine, and Iodine, Dissociation of, Prof. Henry E. 
Armstrong, F.R.S., 461 

Chlorine, the Density of, Fred D. Brown, 513; l Henry E. 
Ar@mtrong, F.R.S., 561 

Chlorophyll, the Functions of, Syiney H. Vines, 85; does, it 

Decompose Carbonic Acid? Prof. E. Ray Lankester, F.R.S., 

557 

Chromatics, Modern, Prof. Ogden N. Rood, 78, 395 

Chronological History of Plants, Prof. A. H. Sayce, 104 
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Petrographical Descrptions of the Caucasian Region, Dr. 

Abich’s, 287 à 
Tettogfi bhy in Spain, 165 
pfer (Prof.) of Munich, Royal Order of the Crown 
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even: Prof. W. Powell, 312, 333 . 
Phonograph, yaka roduced in the, Signor Bautrier on, 21 ; 
MEES éguin fils, on the Invention of the, 2 
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Rocks, Upper Dévonian, of the North of France, 164 

Becks, Stratified; the Structure and Origin of, H. C. Sorby, 

R.S., 431 ‘ 

Rodwell (G. F.), the History of Vesuvius during the Year 1879, 
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Ross (Col, W. A.), Electricity of the Blowpipe ‘‘ Flame,” 275 
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Roy (Dr. Chas,), Report on the Pathological Histology of Epi- 
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Royal College of Surgeons, Prof. W.K. Parker, F.R.S., Seriés 
of Lectures at, 329 
Royal Institution, Lectures at, 239, 523 , 
Royal Microscopical Society, 99, 195, 358, 434, 556 ; Journal, 
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Royal Society, 99, 123, 146, 169, 193, 218, 244, 267, 290, 314, 
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Lectures, 1149 Anniversary Meeting of,* 118; the New 
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Royal Geographical Society, see Geograph 

Row ney and (Professor-~), on ‘the OMfin of the Mineral, 
Structural, and Chemical Characters of ‘Ophites and Related 
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Ridinger’s (Prof.) Anatomical Model, 306 

Russia: Russian Geographical Society, 22, 118, 522, 620; 
Woghs Recently Published by the, 23; Isvestia, 311 ; Medals 
of the, 428 ; Journal of Rus ian Chemical and Physical So- 
ciety, 75 ; Annual Meeting of, 285; Sixth Congress of Rus- 
sian Naturalists, 288 ; Schéme for Introducing the Gregorian 
Calendar into Russia, 408; the Barometric See-Saw between 
Russia and India-in the Sun-Spot Cycle, H. F. Blaufo:d, 477 

Rutenburg (Dr. Chr.),; Stone Monument to, 73 

Rye (E. C.), Zoological Record, 467 

Rylcke (M.), Measurements on the Levels of the Baltic, and 
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St. Bernard, Prof. '¥lantamour on the Temperature of, 330 
St, Andrews, University of, itseWant df ungs, 548 ; 
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F.R.S., 235 
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‘t Sauranodon,” Discovery of a New Species of, 425 
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by F. Max Muller, 77; his Health, 89; Chronological History 
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Scheffer (Dr. R. H. C. C.}, Death of, 523 
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Schimper (Prof. Wilhelm Philipp), ‘Death of, 523; Obituary 
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School of Mines Quarterly, New American Journal, 164 

School Statistics of Europe, 432 

Schubeler (Prof), on the Effects of Uninterrupted Sunlight on 
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Schuster (Dr. Arthur, F.R.S.), Recent Experiments on Radia- 
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Scorpion Sufcide? Dr. R. F. Hetchinson, 226; F. Gillman, 
275, 302; W. Curran, 325 - 

Scotland: the Fossil Fishes of, Dr. R. H. Traquair, 428; 
Mammalia of, E. R. Alston, 6c9 ; Scottish Zoologicgl Station, 
T. Jeffery Parker, 159 ; Scottish Naturalist, 74 ; Microscopic 
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Solar Eclipses: Re-Discustion of Ancient, 

anuary II, 287; Total 
clipse Observations, Coll 

Schuster, F.R.S., 488 
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Dr. B. loteta, E.R.S., 35; on Phötograp g Spectra of 
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ON CERTAIN ERRORS RESPECTING THE 
STRUCTURE OF THE HEART ATTRIBUTED 
TO ARISTOTLE 


N all the commentaries upon the “Historia Animalium ” 
which I have met with, Aristotle's express and re- 
peated statement, that the heart of man and the largest 
animak» contains only three cavities, is noted as a remark- 
able error. Even Cuvier, who had a great advantage 
over most of the commentators in his familiarity with 
the subject of Aristotle's description, and whose habitual 
caution and moderation seem to desert him when the 
opportunity of panegyrising the philosopher presents 
itself, is betrayed into something like a sneer on this 
topic. 

“Du reste il n’attribue à cet organe que trois cavités, 
erreur qui prouve au moins qu'il en avait regardé la 
structure.” 1 . 

To which remark, what follows will, I think, justify 
the reply, that it “prouve au moins” that Cuvier had 
not given ordinary attention, to say nothing of the careful 
study which they deserve, to sundry passages in the first 
and the third books of the “ Historia’? which I proceed 
to lay before the reader. 


For convenience of reference these passages are marked 
a, Š, 6, &e.3 


Booki. 17.—(a) “ The heart has three cavities, it lies 
above the lung on the division of the windpipe, and has 
a fatty and’ thick membrane where it is umted with the 
great vein and the aorta, It lies upon the aorta, with its 

oint down the ¢hegt, in all animals that have a chest. 
: tral, alike iff those that have a chest and in those that 

have none, the foremost part ofgit is the apex. This is 
often overlooked through the ing upside down of the 
dissection. The rounded end of the heart is uppermost, 
the patoa end of it is largely fleshy and thick, and 
in it tities there are tendons. In other animals 
whieh have a chest the heart lies in the middle of the 
chest $ in men, more to the left side, between the nipples, 

g» redes Sciences Naturelles,” i. p rsa. 

s The Text I have followed is thatagiven by Aubert and Wimmer, “ Aris- 
toteles Thierkunde ; kritsich beric! Text rat deutschen VeberaeBungg”” 


but I have tred here and there to bring the Englsi® version rather cl 


to the onginal than the German translation, excellen§ as it 18 seoms to 
me to be. . ee ° 
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a little inclined to the‘left nipple in the upper part of the 
chest. The heart 1s not large, and its general form is 
not elongated but rounded, except that the apex is pro- 
duced into a point. 

(2) “It has, as already stated, three cavities, the largest 
of them is on the ngat, the smallest on the left, the 
mıddle-sized one in the middle; they have all, also the 
two small ones, passages (rerpnévas) towards the lung, 
very evidently as respects-one of the cavities. In the 
region of the union [with the great vem and the aorta] 
the. largest cavity is connected with the largest vein 
(near which is the mesentery); the middle cavity, with 
the aorta. 

(c) “ Canals (répo) from the heart pass to the lung and 
divide in the same fashion as the windpipe does, closely 
accompanying those from the windpipe through the whole 
lung. The canals froth the heart are uppermost. 

(d) “No canal is common [to the branches of the wind- 
pipe and those of the vein] (oddels 8’eori xowds wdpos) but 
through those parts of them which are in contact (ry 
ctvayiv) the air passes in and they [the sdpor] carry it to 
the heart. 

(e) “One of the canals leads to the right cavity, the 
other to the left. 

(f) “Of all the viscera, the heart alone contains blood 
[in itself]. The Jung contains blood, not in ftself but in 
the weins, the heart in itself; for in each of -the cavities 
there is blood ; the thinnest is in the middle cavity.” , 

(Book in. 3).—(g) “Two veins lie ithe thorax along- 
side the spine, on its inner face; the larger more for- 
wards, the smaller behind; the larger more to the right, 
the smaller, which some call aorta (on account of the 
tendinous part of it seen “in dead bodies), to the left. 
These gake their origin from the heart; they pass entire, - 
preserving the nature of weins, through the other viscera 
that they reach ; while the heart is rather a part of them, 
and more especially of the anterior and larger one, which 
is continued into veins above and below, while between 
these is the heart. 

(4) “All hearts contain cavities, but in those of very 
small animals the largest (cavity) is hardly visible, tipse 
of middling size have another, and the biggest all 
three. ` 

(ġ “The point of the Reartis directed forwards as was 
mentionefleat first; the largest cavity to the right and 
upper side of it, the smallest to the left, and the middle 
sized one between these; both of these are much smaller 
than the largest. 

(A) “They are all connected by passages (ouvrérpyyrat) 
with the lung, but on account of the smallness of the 
canéls this is obscure except in one. i 

B 
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.’ œ D The grea vån prodiéds ftom the larges 


which lies upw: 
hollow midd® (64 rod xoda rod *p&rouit becomes vein 
agai, this cavity beirf a part of the vein in whicl? the 
blood stawn&tes, ° 


* Gn) “The aorta [proceeds from] the ‘middle lasit 
e 
e 


“but not in the same Way, for it is connected [with 






t cavity and “collapsed left auficle, which, must be Aristotle’s left 
and to the right; next through the | cavity, inasmuch as this cavity is said to be contfected by 


‘po. with the lung. The reason why Arigtotl® considered) 
the left auricle to,be a pagt of the heart, while-he merged 
the right auricle in te great vein, is, obvidusly, the small 
relative size of the venous trunks and their sĦarper de- 





e è midtle cAvity] by.a much more yarrow tube®(ctpeyya). mareation from ¿he auricle. Galen, howevér, perhaps. 
. . (#) “ The [gréat] wein extends through the heart] more co: ently, regarded the left auricla also a$% mere 
ne pee eae the pb like ski tie : a part of the “arteria venosa,” The canal which leads. 
narrower it Eae it E Ter Annae, and agit acon A from the right cavity of the heart go the lung is, without 
towards the head and the lower parts it becomes narrow | doubt, the pulmonary artery. But x may be said that, 
and altogether tendinous. m in this case, Aristotle contradicts himself, inasmuch as im 
($) H 2t the ce place, a part n a great zii aa (f) and (g)a vessel which is obviously the pulmonary 
upwar m the heart towards the lung and the attach- i i i as 
ee of the: aorta, the vein being la E oad undivided. artery, is described as a branch of the great vein. How 
It divides into two parts, the one to the lung, the other 
to the spine and the lowest vertebra of the néck. 
(g) “The vein which extends to the lung first divides 
into two parts for the two halves of it and then extends 
alongside each tube (cvpeyya) and each passage (rpijpa), 
the larger beside the larger and the smaller beside the 
smaller, so that-no part [of the lung] can be found from 
which a passage (rpjya) and a vein are absent. The 
terminations are invisible on account of their minuteness, 
but the whole lung appears full of blood. The canals 
from the vein lie above the tubes given off from the 
windpipe.”’ 
The key to the whole of the foregoing description of 
the heart lies in the passages (g) and (/). They prove 
that Aristotle, like Galen, five hundred years afterwards, 
and like the great majority of the old Greek anatomists, 
did not reckon what we call the right auricle as a con- 
stituent of the heart at all, but as a hollow part or 
dilatation of the “great vein.” Aristotle is careful to 3 
state that his observations were conducted on suffocated | de 
animals ; and if any one will lay epen the thorax of a 
dog or a rabbit, which has been killed with chloroform, in 
such a manner as to avoid wounding any important vessel, 
he will at once see why Aristotle adopted this view. 
For, the vena cava inferior (4), the right auricle (A.a) 
and the vena cava superior and innominate vein (V.Z) 
distended with blood, seem to form one continuous 
column, to which the heart is attached asa sort of ap- | Mis.r—A ee eT pe seo aus Coen Veda, Us neat 
pendage (g)e This column is, as Aristotlg says, vein above thoracic viscera. A carefully measured outline sketch of the parts Ra 
(a) and vein below (d), the upper and the lower divisiens penne catia details aes nade "he woodeut = faithfully 
being connected bea Toi oTov Tot pérov—or by means of reduced, copy of the Beri acl a Apes ae ee 
the intervening cavity or chamber (A.a4.}—which is the cated anımal, 
` * All but the nner lobe of the right lung has been removed ; as well as the. 
right auricle. night half of the pericardium and the right walls of the right auricle and 
But when, from the four cavities of the heart recognised ventricle. It must be remembered that the thin transparent pericardial 
j membrane appears nothing hke so distinct in nature, 
by us moderns, one is excluded, there remain three— | aż., Ansotle’s “great vem”, V7.7, right vena innominata and vena cava 
which is just what Aristotle says. The solution @f the agence i anne Reavy De he cece at as carey 
difficulty is, în fact, as absurdly Simple as that presented of tho ngbe venincio X y towards the pulmonary sirtery > fr, oūe. of faet 
by the egg of Columbus ; and any error there may be, is As veni azygos ; BA, night pulmonary aters; Dr, right bronchus 
not to'be put down to Aristotle, but to that inability to See A ese, apelin wih teahe sare coe, cd Ai Paik 
comprehend that the same facts may be accurately de- bladder, EE, separated by the diaphragm, als> sepa in*eection, from the 
s:ribed in different ways, which is the special characteristic ` e ° 
of the commentatorial mind. That the three cavities | ever, this difficulty also djsappears, if we reflect that, in 
mentioned by Aristotle are just those which remain if the | Aristotle’s way of looking at the matter, the line of demar- 
right auricle is omitted, is pl@in e&ough from what is said | cation between the great vein and the heart coinoid& with 
in (4), (¢), @), G) and (4. For, m a suffocated apémal, the | the right auriculo-ventricular aperture ; and that, indsmych 
“right cavity” which is directly connected with the great | as the conical prolongation of the right ventricle which 
vein and is obviously the right ventricle, being distended |*l@ads to the pulmonary artery (Fig. 1, Rv’), dieg close 
° with blood, will look much larger than the mfddle cavity, | in frogt of the auricle, its bfse°’may very easily (as the 
which, since it gives rise to the aorta, can only be the left | figtre shows) be*regarded as part of the general open- 
° ventriçle, And this, again, will appear larger than the thin |*ing of the ped vein into the right, werRricle, In fact! 
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jt is clear that Arist 


e, having failed to notice the 
valves ôf the heart, did got distinguish the ¿part of the. 
right ventricle from which the pulmonary artery agjsls’ 
(R.v) from the proper trunk gf the artery on tie “one 
hand, and €rdm the right auricle%A.a) on the other. 

Thus the root, as we may call it, of the* pulmonary 
artery and ‘the right auricle, taken together,are sp@ken 


of as thé “ parteof the great vein which extends \pwards ;” 
and, as the vera azygos (4) was one branch of this, 
so the “vein to the dung’? was another branch of it. 
But the latter branch, being given off close to the’con- 
nection of the great vein with the ventricle, was also 
counted as one of the two répo by which the “heart” (that 
is to say the riglt ventricle, the left ventricle, and the left 
auricle of our nomenclature) communicates with the lung, 

The only other difficulty that I observe, is connected 
with (4). If Aristotle intended by this to affirm that the 
middle cavity (left ventricle), like the other two, is directly 
connected with the lung by a sépos, he would be in error, 
-But he has excluded this interpretation of his words by 
(e), in which the number and relations of the canals, the 
existence of which he admits, are distinctly defined. I can 
only imagine then, that so far as this passage applies to 
the left ventricle, it merely refers to the indirect commu- 
nication of that cavity with the vessels of the lungs, 
through the left auricle. ‘ 

On this evidence I submit that there is no escape from 
the conclusion that, instead of having committed a gross 
blundeg Aristotle has given a description of the heart 
which so far as it goes, is remarkably accurate. He is in 
error only in regard to the differences which he imagines 
to exist between large and small hearts (4). 


Cuvier (who has been followed by other commentators) 
ascribes another error to Aristotle :— 

e£ Aristote suppose que la trachée-artère se prolonge 
jusqw au cœur, et semble croire, en conséquence, que lair y 
pénétre (4. c. p. 152)” 

Upon what foundation Cuvier rested ‘the first of these 
two assertions, I am at a loss to divine. As a matter of 
fact, it will appear f&om the following excerpts that 
Aristotle gives an account of the structure of the lungs 
which is almost as good as that of the heart, and that it 
contains nothing about any prolongation of the windpipe 
to the heart. 

“Within the neck lie what is called the cesophagus (so 
named on account of its length and its narrowness) and 
the windpipe (¢prapla). The position of the windpipe in 
all animals that have one, is in front of the cesophagus. 
All animals which possess a lung have a windpipe. The 
windpipe is of a cartilaginous nature and 1s exsanguine, 
but is surrounded by many®little veins... 

“Tt goesedownwards towards the middle of the lung 
ang then divides for each of the halves of the lung. In 
all animals that po$sess one, the lung is divided into two 
parts ; but, in those which bring forth their young alive, 
the separation is not equally wall marked, least of all ın 
man. 


“Ta@viparous animals, such as birds, and in quad- 
rupeds which are oviparous, the one half of the lung is 
wid@ly separated from the other ; so that it appears as if 
they Hid two lungs. And from being single the windpipg 
becomas4@ivided into] two, which extend to each half 
the lung.” It is fastened tô the great vein and to wgat is 
called the aorta, When the windpips is blown up the air 


passes into the te parts of the lung.} In tMese, are 
cartilaginous tubas deagucreis) which upite af en angle; 
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from the tubes 'passag® pipart) tfavesse *the whole of ° 


the lung; they are continu 
the Jarger.” Bosk if 16.) aè 4 


That Aristotle speaks of the tung as a single organ 


y given off, sehe smaller from 


divided into tw8 halyes and says tifat fhe division is least ¢ 


marked in man, is puzzling at first, but beeomés inte igihle* 
4f we reflect @pon the clagg union of* the bronchi, the pul- 
@agnary vessels ang the ntediastinaP walls of the pleura mn 
mammals ; land it is quite true that the lungs are muth 
more obviously distinct from one another in birds. 

Aubert and Wimmer translate the last paragraph of the 
passage just cited as follows :— 

“Diese haben aber knorpelige Scheidewande, welche 
unter spitzen Winkeln zusammentreten, und aus ihnen 
fuhren Oeffaungen durch die ganze Lunge, indem sie sich 
in immer kleineren verzweigen.” 

But I cannot think that by dadvces and rpqyara, in this 
passage, Aristotle meant either “partitions” or openings in 
the ordinary sense of the latter word. For, in Book ii., 
Cap. 3,in describing the distribution of the “vein which 
goes to the lung” (the pulmonary artery), he says that it 

“Extends alongside each tube (ovpsyya) and each 
passage (rpypa), the larger beside the larger, and the 
smaller beside the smaller; so that no part of the lung] 
can be found from which a passage (rpjya) and a vein 
are absent.” 

Moreover, in Book i., 17, he says—~ 

“Canals (mdpoc) from the heart pass to the lung and. 
divide in the same fashion as the windpipe does, closely 
accompanying those from the windpipe through the 
whole lung.” 

And again in Book i., 17.— 

“It (the lung) ıs entirely spongy, and alongside. of each 
tube (ovpeyya) run canals (mpo) from the great vein.” 

On comparing the dast three statements with the facts 
of the case, it is plain that by ovptyyes, or tubes, Aristotle 
means the bronchi and so many of their larger divisions 
as obviously contain cartilages; and that by apices 
xovðpóðčeis he denotes the same things; and, if this be so, 
then the rpqjpera must be the smaller bronchial canals, in 
which the cartilages disappear. 

This view of the structure of the lung is perfectly 
correct so far ag it extends; and, bearing «t in mind, 
we “shall be in a position to understand what Ars- 
totle thought about the passage of from the lungs 
into the heart. In every part of the lung, he says, in 
effect, there is an air tube which is derived from the 
trachea, and other tubes which are derived from the wdpox 
which lead from the lung to the heart, suprà (c). Their 
applie@ walls constitute the thin “synapses” (rjv ovympu) 
through which the air pases out of the air tubes into the 
sépot, or blood vessels, by transudation or diffusion; for 
there is no community between the cavities of the air 
tubes and cavities of the canals ; that is to say, no opening 
from one into the other, s#grd (d). 

On the words “xowds mdépos’”? Aubert and Wimmer 
remark (Zc. p. 239), “ Da A. die Ansicht hat die Lungen- 
luft wirde dem Herzer®zug®fubrt, so postulirt er statt 
vieler kléiger Verbindungen emen grossen Verbindungs- 
gang zwischen Lunge und Herz.” 

But does Aristotle make this assumption ? * The only 
evidence so far as I know in favour of the affirmative 
answer fo this question is the following passage :— 


ih modérn works on Veterinary Anatomy the lungs sim grime 
descnbed as two lobes of a s ngle organ. 
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i Zoviprad. 3éexal 7 E TÊ afinpià miueNabedi Kal yov- 
Bpodeci Kal ipotesi Beopois* -§ dé op iprerat, KoiAdy éotiy. 
gurpir de Tis dpraplgs ePgvlois pè? ov xaráðnhor roii, èv 

Sis pellos Tov tee phot et eae ras TÒ sveduh els 


briv’? (i cap. 16 
? een foe By the “yindpipe are connected by fatty and 
cartjlagigous an® fibrous bands ; where they are connected 
itis hollow. Blgwing into theevindpipe des not show 
clearly in some animfls, but i the larger animals it ig 
clear that the air goes into 1t.” 

Aubert and Wimmer give a somewhat different render- 
ing of this passage :— 

“ Auch das Herz hangt mit der Luftrehre durch fett- 
reiche, knorpelige und faserige Bander zusammen; und 
da, wo sie zusammenhängen, ist eine Hohlung. Beim 
Autblasen der Lunge wird es bei manchen Thieren nicht 
wahrnehmbar, bei den grosseren aber ist es offenbar, dass 
die Luft in das Herz gelangt,” 

The sense here turns upon the signification which is to 
be ascribed to els airjy. But if these words refer to the 
heart, then Aristotle has distinctly pointed out the road 
which the air, in his opinion, takes, namely, through the 
“synapses”; and there is no reason that I can discover 
to believe that he “postulated” any other and more direct 
communication, 

With respect to the meaning of kody eorw, Aubert and 

‘Wimmer observe :— 

“Dies scheint wohl die kurze Lungenvene zu sein. 
Schneider bezieht dies auf die Vorkammern, allein diese 
werden unten als Höhlen des Herzens beschrieben.” 

I am disposed to think, on the contrary, that the 
words refer simply to the cavity of the pericardium. For 
a part of this cavity (sinus transversus pericardii) lies 
between the aorta, on the one hand, and the pulmonary 
vessels with the bifurcation of the trachea, on the other 
hand, and is much more conspicuous in some animals 
than in man. It is strictly correct, therefore, in Aristotle’s 
words, to say that where 'the heart and the windpipe are 
‘connected “it is hollow.” If he had meant to speak of 
one of the pulmonary veins, or of any of the cavities 
of the heart, he would have used the terms répo or kolas 
which he always employs for these parts. 

According to Aristotle, then, the air taken into the lungs 
passes from the final ramifications of thè bronchial tybes 
into the corresponding branches of the pulmonary blood 
vessels, not throu¥h openings, but by transudation, or, as 
we should nowadays say, diffusion, through the thin 
partitions formed by the applied coats of the two sets of 
canals. But the “pneuma” which thus reached the 
interior of the blood vessels was not, in Aristotle’s qpinion, 
exactly the same thing as the air. It was “dnp moAds 
plov ka dOpcos” (“De Mundo,” iv., 9}—subtilized and 
condensed air; and it is hard to make out whether 
Aristotle considered it to possess the physical properties 
of a gas or those of aliquid. As he affirms that all the 
cavities of the heart contain blood (/), it is clear that he 
did not hold the erroneous view propounded in the next 
generation by Erasistratus. e Ongthe other hand, the fact 
that he supposes that the spermatic arteries do ngt contain 
blood but only an aluar&dys óypóv (“ Hist. Abimalium,” 
ii, 1), shows that his notions respecting the contents of 

° the arteries were vague. Nor does he seem to have 
known that the pulse is characteristic only of the arteries ; 
and as he thought that the arteries end in solid fibrous 
pend ae naturally could not have entertained the faintest 














e 

conception of the true motion ofgthe blood. But without 
;attempting,to read into Aristotle modem, coifceptions 
whip nevtr entered his mind, it is only just to observe 
that his view of what becomes of the air, taken fnto*the 
lungs is by no means worthy of contemp® ag? a gross 
error. On the contrary, here, as in tite case *of his 
anatémy, fe Aaistotle asserts is true as far as jt goes. 
Something does actually pass from the Qir contained in 
the lungs through the coats of the vessels into the blood, 
and thence to the heart; to wit,soxygen. And I think 
that it speaks very well for ancient Greek science that the 
investigator of so difficult a physiological problem as that 
of respiration, should have arrived at # conclusion, the 
statement of which, after the lapse o% more than two 
thousand years, can be accepted as a meron estab- 
lished scientific truth, . 

I trust that the case in favour of removing the statements 
about the heart, from the list of the “errors of Aristotle” 
is now clear; and that the evidence proves, on the 


estimate of the oldest anatomical investigations among 
the Greeks of which any sufficient record remains. 

But is Aristotle to be credited with the merit of having 
ascertained so much of the truth? This question will not 
appear superfluous to those who are acquainted with the 
extraordinary history of Aristotle’s works, or who adopt 
the conclusion of Aubert and Wimmer, that, of the ten 
books of the “ Historia Animalium ™” which have come 
down to us, three are largely or entirely spurigus and 
that the others contain many interpolations by later 
writers. 

It so happens, however, that, apart from other reasons, 
there are satisfactory internal grounds for ascribing the 
account of the heart to a writer of the time at which 
Aristotle lived. For, within thirty years of his death, the 
anatomists of the Alexandrian school had thoroughly 
investigated the structure and the functions of the valves 
of the heart. During this time, the manuscripts of 
Aristotle were in the possession of Theophrastus; and no 
interpolator of later date would have shown that he was 
ignorant of the nature and significance of these important 
structures, by the brief and obscure allusion— in its 
cavities there are tendons (a).” On the other hand, 
Polybus, whose account of the vascular system is quoted 
in the “ Historia Animalium ” was an elder contemporary 
of Aristotle. Hence, if any part of the work faithfully 
represents that which Aristotle taught, we may safely 
conclude that the description of the heart does so. 
Having granted this much, however, it is another question, 
whether Aristotle is to be regarded as the first discoverer 
of the facts which he has so well stated, or whether he, 
lıke other men, was the intellectual child of his time and 
simply carried on a step or two.the work which had b®en 
commenced by others, ® j 

On the subject of Aristotle’s significance as an original 
worker in biology extraordinarily divergent viey have 
been put forward. If we are to adopt Cuvier% ee 
Aristotle was simply a miracle :— 

e ‘Avant Aristote la philosophie, entièrement gide 
se perdait dans les abstractions dépourvues de feadgment ; 

lą scence n’existait pas. $1 Semble qu'elle sbit sortie 
ven ite du cervgau d'Aristote comme Minerve, toute’ 


u ie de Jupiter. Seul, em effet, sans anté- 
cédenis, Ex EROR aux gitcles qui 1% Yavaeent pré- 
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contrary, that they justify us in forming a very favourable. 
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de Platon découvrit et démontra plus de vérķés, execute 
plus de travaux ‘scientifiques en un vie de solxantedeux 
ang qu'après lui vingt siécles wen ont pu faire,” 1 &c., &c. 

“ Aristotevest le premier qui ait infroduit la méthode de 
Pinduction, de da comparaison des observatichs pour en 
faire sortir*des idées générales, et celle de Yexpénence 

our uvaltipliergies faits dont ces idées géné peuvent 

tre déduites.”%-ii. p. 515. 

The late Mr. G. E. Lewes,? on the contrary, tells us 
“on’a superficial examination, therefore, he [Aristotle] 
will seem.to have givtn tolerable descriptions ; especially 
if approached with that disposition to discover marvels 
which unconscioysly determines us in our study of eminent 
writers. But a more unbiased and impartial criticism 
will disclose th€t he has given no single anatomical 
description of the least value. All that he ne may have 
been known and probably was known, without dissection. 
.... I do not assert that he never opened an animal ; 
on the contrary, it seems highly probable that he had 
opened many ...... He never followed the course of 
a vessel or a nerve; never laid bare the origin and 
insertion of a muscle ; never discriminated the component 
parts of organs; never made clear to himself the 
connection of organs into systems.” —(pp. 156-7.) 

In the face of the description of the heart and lungs, 
just quoted, I think we may venture to say that no one 
who has acquired even an elementary practical acquaint- 
ance with anatomy, and knows of his own knowledge 
that which Aristotle describes, will agree with the opinion 
expressed by Mr. Lewes; and those who turn to the 
accounts of the structure of the rock lobster and that of 
the lobster, or to that of the Cephalopods and other 
Mollusks, in the fourth book of the “ Historia Animalium ” 
will probably feel inclined to object to it still more 
strongly. 

On the other hand, Cuvier’s exaggerated panegyric will 
as little bear the test of cool discussion, In Greece, the 
century before Aristotle’s birth was a period of great intel- 
lectual activity, in the field of physical science no less than 
elsewhere, The method of induction has never been used 
to better effect than by Hippocrates ;,and the labours of 
such men as Alkmeon, Demokritus, and Polybus among 
Anstotle’s predecessor§, Diokles, and Praxagoras, among 
his contemporaries, laid a solid foundation for the scien- 
tific study of anatomy and development, independently 
of his labours. Aristotle himself informs us that the dis- 
section of animals was commonly practised ; that the aorta 
had been distinguished from the great vein ; and that the 
connection of both with the heart had been observed by 
his predecessors. What they thought about the structure 
of the heart itself, or that of the lungs, he does not tell us, 
and we have no means of knowing. So far from arro- 
gantly suepgsting that he owed nothing to his prede- 
cessors, Aristotle i¢ careful to refer to their observations 
andto explain“why, in his judgment, they fell into the 
errors which he corrects. * ° : 

Aristotle’s knowledge, in fact, appears to have stood in 
the relation to that of such men as Polybus and 
Diogetes $f Apollonia, as that of Herophilus and Eras- 
istragus did to his own, so far as the heart is concerned. 


He cafried science a step beyond the point at which he, 


found itẹ ef merjtorious, but not a miraculous, achieve- 
ment, What he did required the possession of wery 
good powers of observation ; if they had"hgen posvers of 
the highgst clas? he gould hardly have Ẹfə şuch con- 
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by his successors# © e’ ee 
And this leads me to Make “ final renmry upon a 
singular feature Of the “ Historia Animdlium.” Asa whole, 


and of extrentely acute gamgralisatior’s of the observations 
eccumulated by naturalists up to that time. Nng yet, every 
here and there, one stumbles upon assertions respectifg 
matters which lie within the scope of the commonest 
inspection, which are not so much to be called errors as 
stupidities. Vghat is to be made of the statement 
that the sutures of women’s skulls are different from those 
of men; that men and sundry male animals have more 


skull is empty, and so on? Itis simply incredible to me 
that the Aristotle who wrote the account of the heart, 
also committed himself to absurdities which can he 
excused by no theoretical prepossession and which are 
contradicted by the plainest observation. 

What, after all, were the original manuscripts of the 
“ Historia Animalium”? If they were notes of Aristotle’s 
lectures taken by some of his students, any lecturer who 
has chanced to look through such notes, would find the 
interspersion of a foundation of general and sometimes 
minute accuracy, with patches of transcendent blundering, 
perfectly intelligible. Some competent Greek scholar 
may perhaps think it worth while to tell us what may be 
said for or against the hypothesis thus hinted. One 
obvious difficulty in the way of adopting it is the fact 
that, in other works, Aristotle refers to the “ Historia 
Animalium” as if it had already been made public py 
himself, T. H. HUXLEY 
ag em 

ON THE NECESSITY FOR A NEW 
DEPARTURE IN SPECTRUM ANALYSIS 
T is now about a year since I gave an account of the 
results to which the final discussion of a complete 
set of photographs of the spectra of the metallic ele- 
ments compared with the spectrum of the sun had led me, 

‘The comparison was limited necessarily to the blue and’ 
violet portions of the spectrum, as photography was 
employed, and the methods since worked out by Capt. 
Abney for photographing the other regiYhs were not then 
available. Of set purpose I limited it still more, as I 
wished to find the dernier mot in the present state of 
science regarding the coincidence of metallic with Fraun- 
hofer’s lines; and for this it was imperative to work on a 
large scale over a small region rather than on a small 
scale over a large one. 

In point of fact, the work was limited to about the 
pioth part of the spectrum, and this small part was mapped 
on a large scale. A complete map of the spectrum on 
the scale adopted would be about half a furlong long. 
The work took time: including interruptions of one kind 
and another, some four y yere expended on it. 

I have elsewhere discussed at some length the conclu- 
sion which Stared us in the face when all the work was 
brought to focus, but it is important that I should here 
dwell upon it for a moment, especially as it is now pos- 
sible, peghaps, to state it with more terseness and clear- 
mess, than one could at first, when the new conception 
thu®forced upon us and its consequences were les8fantiliar 
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° „Simply, it *amagnted to this. The ew work had made 
r’. us,ac uainted “with the fact that them were coincidences 
mea + inthe lineg of metallic ‘spect! of two perfectly distinct 

ekinds. 

* The lines of one aes could explain, on the hypo- 
228 thesis that the elements are trulyelementary, by suppos- 
. ing that in the ecase, leë us say, ef coingident lines in the 
spétrum of“iron and cobalt, the common line was dueto 
an impurity either of iron in ghe cobalt for of cobalt in 
the iron. Most spectroscopic workers were of the true 
faith in this matter; they accepted thé digta of the che- 
mist, and not only was the work which had shown how 
the phenomena observed might be thus explained received 
with favour, but no one, so far as I know, inquired 
whether there was any other “might be” in the matter. 
It is more than probable, however, that the future will 
have much to say on this very point; but with this set of 

coincidences I am not dealing in this paper. 

So much for the one set of coincidences. 

The other set was as different as possible. In this 
category there was, on the impurity hypothesis, no 
possible explanation forthcoming without changing 
ground. In fact, the separation of the coincidences into 
two classes was brought about by this very circumstance, 
since all the coincidences which, in accordance with a 
general law established for a constant temperature some 
years before, could be attributed to impurity had, 
as a matter of fact, been eliminated from the maps 
at a prior stage of the investigation. Further, be it 
noted that all the photographs represented the work of 
simpilar temperatures, for they were all taken with electric 
arcs, for the production of which the same number of 
Grove’s cells was used in all cases. e 

Since therefore these lines which were common to 
two or more spectra, could not be traced to impurities, 
what was their probable origin? Their number was so 
great that to attribute them to physical coincidences, 
and to rest and be thankful accordingly, would have 
been to take the very pith and marrow out of the 
science of spectrum analysis, which we have heard so 
often is based absolutely upon different gubstances giving 
us spectra with special lines for each, The matter then 
was worthy of ee investigation. 

Using the an presented by the spectroscopic 
behaviour of een compounds when simplified by heat, 
a simple explanation of these common lines lay on the 
surface. This explanation is as follows :— 

The temperature of the sun and the electrie arc is 
high enough to dissociate some*of the so-called chemical 
elements, and give us a glimpse of the spectra‘of their 
bases, just as in the case of the various salts of calcium 
there is a temperature which just allows us to get a 
glimpse of a line indicating the metal calcium common 
to them all 

Hence it was allowable to term the coincident lines of 
the second order “ basic litfes,”@since they might point to 
the existence of a base common to the substanees in the 
spectra of which they appeared. Davy, before he dis- 

e covered potassium, used, as I have since found, the word 


h “basic” to express the same idea, 
I propose in the present paper to refer to ‘some of 
- the fact» collected along one line of work to Which, my 
° essubseuent studies of these lines has led me, with a vigw 
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to show that their true basic natur® can now no logger be 
open to dout. . ° 

Nat@rally the first thing to ‘do was fo see ig these 
basic lines varied in éhei” behaviour from ether Jines of 
spectra taken at random. Supposing ther to represent 
mere ghanc coingidences—“ physical coincidences,”’ as 
they have en called, or again, lines so negr together that 
our means cannot separate them—there is mo reason why 
they should vary together when the temperature is changed ; 
while, if they be truly basic, they "naust vary with tem- 
perature. Further, they must vary in such a way that 
other conditions being equal, they shall become stronger 
when the temperature is increased, and become fainter 
when the temperature is reduced. -° 

Now what was the best mode of attacking this problem? 
I was unable to see a more expeditious one than that 
presented to us by the sun. The following consideration 
will show how we might hope for help in this quarter. 

We are accustomed to say that the sun is surrounded 
by an enormous atmosphere, and that this atmosphere has 
in it the vapours of metals, such as iron, magnesium, &c., 
with which metals we are familiar on this planet, This 
statement has been based on the near agreement pre- 
sented by the places of the lines in the spectrum of the 
substances as studied in our laboratories and the Fraun- 
hofer lines themselves. The matching of these spectra 
is nothing like so perfect, and the conclusion drawn, 
therefore, is nothing like so firmly based, as is gene- 
rally imagined; but this point need not occwpy our 
attention at present; what it is important for us to 
bear in mind is this: whatever be the chemical 
nature of this atmosphere, it will certainly be hotter at 
bottom—that is, nearer the photosphere—than higher up. 
Hence, if temperature plays any part in moulding the 
conditions by which changes in the resulting spectrum are 
brought about, the spectrum of the atmosphere close to 
the photosphere will be different from that of any higher 
region, and therefore from the general spectrum of the 
sun, which practically gives us thesummation of all the 
absorptions of all the regions from. the top of the atmo- 
sphere to the bottom. 

Now as a matter of fact we have the opportunity, when 
we observe the spectrum of a sun-spot or a prominence, 
of determining the spectrum of an isolated mass of 
vapours in the hottest region open to our inquiries, and 
seeing whether it is like or unhke the general spectrum 
of the sun. What then are the facts? 

It is as unhke as possible: the intensities of the lines 
are inverted to a wonderful extent. More than this there 
is a constant difference betwe@n the spectra of sun-spots 
and the spectra of metallic prominences, though we see 
these phenomena generally at about the same siveau inthe 
sun’s atmosphere. Thig may arise from the fact that in 
the case of the spots ye deal generally with a greater 
thickness of the vapours. 

To get the best idea of this inversion I hay Prepared 
maps of the spectra of the chief chemical substances 
showing the behaviour of the various lines unger the 
The result is very s ; indeed 
it is striking to quite an urtexpected degree, fie whole 
character of, the, spectrum of iron, for instance, is 
changed wheg we pass from the irgn nes seen among 


the Frathwofty tines to thgses sten “among the spot- 
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and stqym-lines; a cofmplex spectrum is turned into a 
simple oneg the feeble Hnes are exalted, the stronger 
ongs syppressed almost altogether. ee 

Since, thgn the spectra of spots and prominences are 
confesgedly the spectra of the hottest region,of the sun 
available te our inquiries, we can test the ngture 9§ the 
basic Hnes by seeing how they behave when Noon from 
the general solar to these special solar spectra. 

With special’ reference to this point I have brought 
together the various Observations which have been re- 
corded of the lines visible in solar disturbances at the 
sun’s limb, and {hose observed to be widened, brightened, 
or otherwise modified jn the spectra of solar spots. 

The finest serfes of observations of this kind that we 
possess is that collected by Prof. Young near the time of 
the last maximum of sun-spots, during his stay at Sherman, 
at a height of 8,000 feet. The result which stares us in 
the face when we examine the work done by Young is 
most striking ; but although his observations of the chro- 
‘mospheric lines extend over the whole visible spectrum, 
the list of lines in the solar spots is limited to the less 
refrangible region ; we must therefore limit the discussion 
to this region. 

As a basis for the discussion, I have used the lines 
given in Thalén’s admirable tables, comparing them with 
those shown in Angstrim’s map, and indicating the in- 
tensities of the lines which are given in the tables, and 
which particular line occurs in the map only. A glance 
then shows which line is seen in spots and prominences, 
and how it is affected. In short we have in one view, for 
each metallic substance, exactly what happens to the 
lines of that substance—which lines are not touched; 
those which are visibly affected both in spots and storms, 
or those recorded in one table and not in the other. 

Taking all the lines included in the discussion, the 
following statistics will show how they are distributed :— 

Total number of lines in Thalén’s list and map 


included in the discussion e ssn ss. ee 345 
Number of lines affected in spots... 108 
Number qf lines bright in storms iar cad 122 
Number of lines common to spots and storms 68 
Number of lines seen in neither spots nor storms 183 


So much for the list of lines as a whole. It is also 
necessary to show the number of lines assigned to each 
metal, and those among them which occur in both spots 
and storms, or only in one or the other. 
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It will be seen that the ratio betweengthg affected and 
unaffected lines#is Very vafiablg. What strikes jong, 
indeed, is the wonderful ittegylarity in the behaviour of. 
the various lineg; thee is no relatioh, fêr instance, between ° 
the widening of the lines in the Spots and their 
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It may here be gsked, «But what has tis to do with 
basic lines?” I answer, it would have nothing to do with 
basic lines if Thalén had net observed them; but in his 
observations, which are the ne plus ultra of spectroscopic 
accuracy, he cgme across them abundantly. The basic 
lines therefore have the great advantage of not being new. 

Among the 345 lines given by Thalén are 18 with 
identical readings in two specira, They are, therefore, 
the exact equivalents of those lines which I have found to 
be basic in work on another part of the spectrum. 

Now, for the reasons above given, if my explanation of 
their basic character be the correct one, then we should 
expect a considerable development of these lines in the 
spectrum of the hottest regions of the sun, which spots 
and storms enable us to study apart from the absorption 
going on at higher levels, 

It is not too much to say that the result of this inquiry 
settles this question in the most conclusive way. What 
does come out in the strongest manner is the following 
very remarkable fact. 

The only constant thing in the tables employed in 
the inquiry is, that shese basic lines are always widened in 
the spots. However badly the brighter lines of a chemical 
substance, taken as a whole, may be represented amongst 
the spot lines, as the basic lines, among these which are 
often of the second or third order of intensity and some- 
times even of the foerth, are never absent., The same 
fact holds almost equally true with regard to the storms. 

The following comparison of Thalén’s basic lines with 
those seen by Young in solar spots and storms shows this 
result :— 


























Thalén. 
e 
Wavt-length.| Common to 
§207°6 Fe Cr 3 1 4 10 6 
5203°7 Fe Cr 3 1 4 10 6 
5340'2 Fe Mn 2 3 2 I 2 
606 Ps Fe Ti 2 2 3 5 2 
5661°5 Fe Ti 21 4 15 2 
54031 | Fe Ti | 2 3 4 5 3 
5396°1 Fe Ti 2 2 7 4 2 
53524 Fe Co | 4 3 2 4 2) 
5265. Fe Co 2 3 2 I0 4 
51683 | Fe Ni | 3 5 4 49 30 
51667 Fe Mg i 2 I 2 30 20 
56814 Fe Na 3 3 3 2 I 
6I21°2 Co Ca 1 3 4 5 3 
5601°7 Ca Fe 2 1° 2 
559720, Ca Fe 3 1 2 
58565 Ca Ni 3 4 2 
. 54250 | Ba Th | 3 3 4 5 
6449°0 Ca Ba 23 3 
en 





Sq fareas my own knowledge of these matters goes, I 
can Imagine no severer test to apply to the hypothesis that 
the basic lines in the above table are produced by thes 
e es 3 e . 
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dissociation of the metals to which the lines are common, 
—;in this casé chiefly the mtjals of th 
hott€st region of the sen, af to my mind the proof is 
e conclusive that a® tRat temperatme wê have a mixed 
‘mass of vapours in which the base is more predominant 
that fhe so-called chemical elppnents to which that base 
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But althéugh I hold that this is the most conclusive 


test to apply, it is not thg only one which the sun 
affords us. : 

We have every reason to believe that there is a con- 
siderable difference in the temperature of the spot- and 
storm-stratum when it is absolutely quiescent and cut off 
from all visible action from below, and again when it is 
riddled with convection currents of the most tremendous 
character, in other words that its temperature at the sun- 
spot maxima and minima is not the same. Hence we 
may imagine that the difference of temperature will affect 
the basic lines especially, and that they will be stronger 
at one period of the sun-spot curve than at another. 

I limit myself for the present to the statement that this 
comparison has also been made to a certain extent, and 
that the result of it is entirely in harmony with what has 
gone before, so far as the observations go, but more 
spots must be observed before a complete discussion is 
possible. This, however, is certain, that basic lines 
widened at Sherman in 1872 were not observed widened 
at Greenwich in 1877, or at Kensington in the spots which 
appeared last month. 

I for my part, then, am perforce driven by the stern 
logic of facts to the conclusion that these “basic lines” 
are not accidental; are not “physical coincidences ;” 
and do not ọwe their origin to imparities ; but that their 
appearance in two or more spectra is dependent upon 
high temperature merely. 

The original statement, then, that the spectrum of each 
element consists only of lines special to that element, is 
found to be insufficient when the highest temperatures and 
the greatest dispersions are employed, and a “higher law” 
has to be introduced to bring the statements of the text- 
books into harmony with the facts. Ps 

The dissociation of the elements of the iron groifp at 
the highest tempgratures we can command and in the 
sun, is a cause by which this fact can be explained, if we 
accept the law of continuity, and reason on well based 
analogies. 

This, of course, constitutes a new departure in spectrum 
analysis, whatever its bearing may be found to œ upon 
Chemical Philosophy, when thdt subject is again studied 
as it once was. 

To those who follow the line of reasoning on such a 
subject which the spectroscope provides us with, and 
even to those who admit the cogency of the conclusions, 
it will be astonishing that such a result has been arrived 
at in such an indirect way; there are, however, many 
minds so'constituted that th®y Wil prefer to endow matter 
with any number of undreamt of qualities &fore they 
will accept such a solution. 


But forall that, when the facts are well considered by 


competent authorities, it will, I think, be granted that an 
inorganic evolution is already glimpsed, in the study of 


which we shall not be baffled by any “ breaks in strata,” * 


J. NORMAN LOCKYER.» 
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MIND IN THE LOWER ANIMARS 
Migdin the Lower Animals in’ Health and Disease. By 
W. Lauder Lindsaye M.D., F.R.S.E,, F.LS., “&c. 
(London: C. Kegån Paul and Co., 1879.) * ,° 
R LAYDER LINDSAY has long been known as 
° a cofitributbr to periodical literature in the province 
of comparative psychology. The worktwhich he now 
publishes with the above title clearly répresents a great 
amount of labour. It is in two"lgrge octavo volumes 
which together present somewhat over 1,000 pages, and 
contain references to the writings of about 200 authors. 
It is furnished with an excellent index and a bibliography. 
The latter, we are told, is “confined to®works consulted 
by the author,” and “almost exclusively to those pub- 
lished in Britain and in the English language.”* The 
work is also furnished with a Jong “ enumeration of the 
animals whose character and habits form the basis of the 
author's generalisations.” The list includes 908 species 
belonging to 516 genera, both the popular and the scien- 
tific names being in every case supplied. 

In so extensive a work by so well-known a man there 
is, as we should expect, a great deal that is both of inte- 
rest and value. Particularly in this connection may be 
pointed out his compilation and digestion of facts regard- 
ing the psychology of savages as contrasted with that of 
animals, and also many of his observations on the insanity 
of animals as compared with the insanity of man. His 
chapters on “General Adaptiveness and “These of 
Instruments” also deserve, on the whole, to be com- 
mended. 

But while we welcome a book—and especially a popular 
book—the leading object of which is to prove the kinship 
of animal intelligence to human, it is impossible not to 
regret the occurrence of certain faults which the exercise 
of a little more judgment might have obviated. In the first 
place the work is painfully diffuse. Whole pages, and 
even chapters, might with advantage have been omitted, 
while there are but few chapters which might not, with 
equal advantage, have been caqpsiderablye condensed. 
Those, for instance, on “ Faults of Terminology,’ ‘ Ani- 
mal Reputation,’ ‘ Responsibility of Animals,’ and 
others, appear utterly useless. Whether or not it is 
accurate to call the lower animals “dumb,” “lower,’’ 
&c., and whether or not the “reputation ” of a dog suffers 
from the use of such terms as “ dogging,” “ hounding,” 
“cat and dog life,” &c., and whether or not any one Is so 
foolish as to suppose that a smuggler’s dog is morally 
responsible for a smuggler’s acts; whether or not these 
things are so, they are certainly not of sufficient import- 
ance to demand lengthy discussion. Again, such state- 
ments as the following are quite saperfluaus, at leastgout 
of a nursery-book :— 


e 2 

“While the dog barks, bices, growls, howls, whines, 
sniffs, and snarls; the horse neighs, kicks, stamps, paws, 
snorts, champs, lashes its tail; the cat purrs, sa@gtches, 
hisses, mews ; cattle low, butt, gore, bellow ; the elephant 
trumpets, roars, screams; the sheep and goat bleatg the 
ass brays, the cock crows, and the hen clucks and 
*cackles,” *o, 


. This is all quite true, but$t fs not new; andthe same 
remarkgis apppitabbe to pages and pages of both volumes. 
In short, ginlimpited diffusiveness is, the Forse faylt of the 
book, The next worst fault i that of presenting alleged 
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facts of.animal intelligence on evidence that is obviously 
insufficiente Thus, for example, we are tyld that she 
hermit crab “Yas been noticed to feed the anemert (on 
his shell) with his pincer-like Cfawsg’’ that ants “employ 
language of command ;” that “snails arg capable of 


` concerted .action ;”- that fish may die ofẹ“ grief from 


bereayement ;’’ that dogs exhibit “ modesty {decency ;” 
that monkeys f turn keys in doors, without noise, to secure 
themselves against interruption, discovery, or capture ;” 
and so on, while in pone of these cases are any facts or 
authorities given to support the assertions. Again, in 
many other cases where the facts and authorities are 
given, they are Of a kind that ought not to have any place 
in a treatise whfoh aims at a scientific discussion of its 
subject, For instance, we are told, without any expres- 
sion éf doubt on the part of the author, that “Daniell 
shows how a mere passing fancy for—a glimpse at—some 
dog, on the part of a pointer bitch, so impressed her 
memory and imagination that she transmitted this impress 
in a physical form to her progeny.” Again, on no better 
authority than that of The Animal World—from which, 
indeed, Dr. Lindsay is very fond of quoting—we are 
expected to believe that “ certain sparrows that failed, by 
seizing its wings with their bills, to lift a wounded com- 
panion, so as to convey it to a position of safety, gota 
twig, and while the maimed bird took hold of its centre 
by its bill, two of its companions seized, one each of its 
ends, so raised the helpless spar.ow from the ground, and 
removed it to a safer place.’ And, to give only one other 
illustration, on the authority of an American paper called 
the Christian Union, we are told this painfully pathetic 
story :—“‘A young rat had fallen into a pail of pig-food ; 
six older ones held a consultation so earnest in its cha- 
racter as to lead them to ignore the presence of human 
on-lookers. They decided on-an ingenious scheme of 
rescue, and successfully carried it out. Entwining their 
legs together, they formed a chain, hanging downwards 
over the edge of the pail, The foremost or downmost 
rat grasped the drowr?fing, and, as it subsequently proved, 
drowned, young one im its fore-paws, and both rescued 
and rescuer were then drawn up and out. When found 
to be dead, the rescuers gazed at their young comrade in 
‘mute despair, wiped the tears from their eyes with their 
fore-paws, and departed without making any attempts to 
resuscitate it.” 

Evidently these rats were not acquainted with the 
Royal Humane Society’s directions for the restoration of 
the apparently drowned, and considering that the calamity 
occurred in a civilised country, the most striking feature 
of the incident appears tÊ be the ignorance which the 
animals disþlayeq in yielding to grief “without making 
ang attempts ’’to produce artificial respiration. 

Another fault which pefvades éhe work is that of undue 
eagerness to prove that no dgfference in kind exists 
between the mind of man and the mind of the lower 
animal$—a fault which leads the author into the opposite 
erroy of Uisparaging such difference as does exist. Thus 
the boek abounds with such statements as the following :— 
“ There are countless thousands—many whole races—(of 
men) thaf are intellectually {nd morally the inferias of 
many well-trained mammals, such as the chimpanzee, 
orang, dog,» elephant, or horse; or birdg, sugh as the 
parrot, starling, magpie,jaakdaw, and Yariongcrows 3 as 


+ 


7 3 
well as many animals much lower in thę'zoplogical scale, 
and not traine®bysman atefll, yich as the ant, beg, and 


wasp.” And this belief PA the mental equality, or even ° 


superiority, of Animals as comparéd With the lower races ° 
of man, is doubtless the explanatiom of* the jvriter’$ 


tendency toe attribute ¢g rationa? thought actioñs of ° 


animals which are muth more probably due to othet 
causes. For instance: “A cat was found drowned if a 
pond immediately after the,death of a master to whom it 
had been much attached. It had left the house on his 
illness a fortnjght previously, refusing to enter it again 
(Animal World). The inference was that, grief had 
led to deliberate self-destruction; but the verdict of 
accidental drowning, is, of course, equally permissible.” 
The word “ equally ” here serves to illustrate our meaning. 

With regard to references there is also a serious com- 
plaint to be made. It is not enough to give the name of 
an author without any reference to the part of his writings 
where his facts or opinions are stated. Thus, although 
Dr. Lindsay’s pages are thickly strewn with the names of 
his authorities in brackets, his readers will but rarely 
have the opportunity, without an impracticable amount of 
trouble, of seeing exactly what these authorities them- 
selves have to say on the topics in connection with which 
they are quoted. 

On minor faults or errors it is needless to dwell—such 
as the curious notion which Dr, Lindsay seems to enter- 
tain, that the word “glutton” is derived from the 
synonym of the wolverine, instead of vice versd (p. 92): 
The chief faults are undoubtedly those which have been 
mentioned, and they have been mentioned in order,to 
suggest that, should there be a second edition of the 
book, it would be greatly improved by presenting less 
diffusiveness and more discrimination than is presented 
by the first edition. GEORGE J. ROMANES 





OUR BOOK SHELF 


An Atlas of Anatomy ; or, Pictures of the Human Body, 
in Twenty-four Quarto Coloured Plates, comprising 
One Hundred Separate Figures, With descriptive 
Letterpress by Mrs. Fenwick Muller, Member of the 
London School Board, &c. (London: Edward Stan- < 
ford, 1879.) : . 

THis work has been issued at a compfratively low price 

in the hope that it may be found useful both to science 

teachers and to all kinds of students. Children, we have 
it on the authority of Mrs. Miller, with their keen interest- 
in the facts of Nature and with their fresh undistracted 
mindsefull of curiosity about what is around them, are, 
always found to take a deep interest in the wonderful 
structure and functions of their own bodies. The 
subjects of anatomy and physio have been introduced 
into many of the London Board Schools and have been 
found wonderfully popular among the children. An 

Inspector records that he has often been struck with the | 

alacrity with which the children rush to their seats for an, 

oral examination in physiology, even at the end of a long, 
and tiring day of inspectgon.elruly such children must be, 

very desigous to know all about themselves, and for such , 

no doubt ich a volume as this would prove quite an 

acceptable gift. Nearly all the nba represented in,. 

*the plates are new—never before published in*any form - 

in England, *Some of them are from Dr. Heitzmann’s ; 

Atlas, others are drawn from preparations in the Vienna 

«Museunr of Anatomy. In writing the letterpress the, 


students, and she has not assumed that any of hey rea 


autforess had mainly in view the requirements dfe ee . 


. 


5 
eo” 


* The 


z . 4 
. ee . e è e . 
. e 
Moe § é . è 
‘IO ` a {., * 
e . 


pogsess any ‘knoqledge of the subject. We are not 
disposed to bé critical on aegvork* pyblighed with such 
e evidently good intentions Thesphysiological portions ef 
e text ar@ good, and „if thoroughly taught to students 
apd understood by them will place them above the 
ordinary, standpoirt of the medical student of the day. 
ore p y anatofnical descyiptions woulg have been 
improved if writen more for the. plates than they have 
beem. The Dlates themselves will be found extremely 
useful, We should have preferred that the amount of 
enlargement of the figures was always given; structures 
also like those figured at A ot Plate xxiv. should be 
clearly defined as only diagrammatic represeqtations, and a 
little greater attention to correctness of outline might 
fairly have been bestowed on the figures representing 
parts of the skeleton. The letterpress is accompanied by 
a pretty copious index to the plates, which might even 
still with advantage be greatly enlarged. This book in 
the hands of an intellixent teacher will be found most 
useful and instructive, and it may be made the text from 
which to preach many a most important practical lesson. 
Take the short paragraph headed Salivary Glands, how 
much human patenting might be avoided by a right com- 
prehension of the facts therein stated, 


Electric Transmission of Power. By Paget Higgs, LL.D., 
D.Sc. (London: E, and F. N. Spon, 1879.) 


ONE of the important practical questions which an 
engineer continually has to face is the transmission of 
power from the place where the power is generated to the 
spot where the power is needed. Where the distance is 
great, belts and shafting are not only wasteful but imprac- 
ticable, and hydraulic or pneumatic transmission is called 
into play. Here, again, great distances cannot be sur- 
mounted without great loss of power, and hence from time 
to time many wistful glances have been turned in the 
direction of electricity. It is only to-day, however, that, 
amid the manifold applications of electricity, its employ- 
ment as an economical means of transmitting power has 
become a queStion of practical importance. 

At the Loan Collection of Scientific Apparatus exhibited 
at South Kensington in 1876, two small magneto-electric 
machines made by Gramme were to be seen illustrating 
this electric transmission of power. The mechanical 
work expended in one machine was converted into 
electricity, conducted over a considerable space, and 
transformed again into mechanical work by the other 
machine. he amount of power practically reclaim- 
able by such an arrangement, as showa by recent ex- 
periments quoted in the little work before us, “nfay 
amount to 48 pen,cent. of that expended in the first 
instance. This amount of reclaimed power is indubitably 
superior to that obtained with compressed air, and 
approaches the practical efficiency of hydraulic transmis- 
sion” (p. 85). With great distances the relative efficiency 
of electric transmission must be still more marked, besides 
the advantage that the conductor, having nothing t@burst 
or give way, can be led in any direction or freely moved 
whilst transmitting many horse-power. Already in France 
ploughing has been done by electricity with advanta e, 
and where natural sources of power, as waterfalls or tidal 
action, exist in any neighbourhood, the extreme value to 
a community of this novel application of electricity is 
sufficiently obvious. Muricipal authorities might find in 
the water supply of a town an unexpected source of in- 
come, For where there is æ coætinuous supply of water 
under considerable pressure, as is the caseinan increasing 
number of our large towns, baths and washhotses might 
be erected in the lower parts of the town, and the energy 
possessed by the water converted into electricity and dis- 
tributed for sale as power, whilst the matter’of the water 
would of course remain equally serviceable for the pur- 
poses intended. : e 48 
e os TO, those interested in the general question of the 
, Pectric transmission of power we do not know any better 


emachines, 









ide than Prof. Ayrton’s admirableglecture on this gubject 
Before the British Association. fo the student thé work 
before,ys willsbe found useful for more extenged reference, 
as it ies the salient feajires of the investigations hy 
Mascart, Hopkinson, Siemens, Houston and Mis eee 
and others, an the efficiency of various dynam ugetric 
t we regret that Dr. Higgs hds issued this 
oft précipitate haste, for, as it stands, it is a 
ost slovenly piece of patchwork, and to bef real ‘use to 
the public it must be in part rewritten ånd the facts 
presented in a more intelligible and grderly aia 
. . F. B. 
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LETTERS TO THE EDITOR 

(Zhe Editor does not hold himself responsible for pinions expressed 
by his . Neither can he u to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice is taken of anonymous communications, i r 

The Editor urgently i oes correspondents to keep their letters 

: short as possible, pressure on his space is so great that tt 
ts impossible otherwise to ensure the appearance ever of com- 
munications containing interesting and novel facts.) 

Sun-Spots in Earnest 

THE communications in NATURE, vol. xx, p. 625, regarding 
the note of Prof. Piazzi Smyth, NATURE, vol. xx. p. 602, 
induce me to send an extract from my observing-book on those 
spots, together with some observations of them by Herr 
Hartwig, assistant to the observatory. 

My observations of the sun are made with a rather small tele- 
scope, aperture of object-glass by Reinfelder and Hertel, of 
Munich, 74mm., with Merz polarisation eye-piece, power 55, 
images very fine, colourless, 


1879. MT Siasah. 
m. 
October 6 o o Xo spot oaie sun. i Aw 
7 © 10 On the following limb two great 
id regions of facule, with extremely 
narrow black spots in them, 
n 8 .. I o The group of faculæ, seen yesterday, 


contains to-day three great spots, 
with double nuclei; besides that 
there is a fourth system of three or 

four smaller spots with penumbra. 
I did not look at the sun on the following days. The 
observations of Herr Hartwig are made by projection and with 
the heliometer of the observatory, By this instrument the polar 
and equatorial diameter of the sun has been measured every day 
since April, 1876, clouds permitting, It was during this series 


of micrometric measurements that Herr Hartwig made his 
remarks, 
Sid. T. Strassb 
October 6-7 ... 12 5o The sun appears without spots. 
» 7-8 ... 12 25 Sun without spots; very bad defini- 
tion, 
» 8&9 .. 12 10 Beautiful group of spots near the 
, following limb. i 
yy IO-IL 12 15 Same group of spots, as seen the da 
before esterday, Four very 
spots ; the following, which had zwo 
nuclei, like the others, has to-day 
three.e 
1» «12-13... 13 10 Double spot on the middle of the 


disk ; group of gpots dh the follow- 
ing limb. © |" « ə 

Afterwards the clouds dig not permit the sun to be seen for 

a week. It ap from these observations, that this first 

great display of solar actiity after the minimum ‘of spots, 

entered the disk October 6-7; ıt passed off, as Mr. Christie 
remaiks, October 21, A, WINNECKE - 


Strassburg Observatory . 
e 





Subject-Indexes . 


e 

MosT of those engaged in scientific work will pr&tably agree 
with éhe views on this subject put forth by Mr. Wheatley in 
NATURE, vol. xx? p.e627. There can be little doubt that a 
complete subjecfindex of scientific litera! in the sense in 
which it is understood, could hog be compiled, ani 
that thg resui of an attempt to dè sf’ would be ag useless as it 
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would e cumbrous, for fhe obvious reason that in a given paper, 
much valule work is recorded which served onl as a mearfs fo 
the end treated bf; this work, therefore, lies hidden under*a title 
which’ does nop even remotely refer to Ps 
On whe ether hand, the compilation of lists of pa on 
partionldr subjects is franght with no great difficudty, and would 
be of veryegreat value. While the preparationYof suchgminor 
indexgq founded on the Royal Society Ciba (pay be left to 
private enterpte, great advantage would, I think, be derived 
om some united action in the matter. I have myself made 
considerable headway „with a classified list of papers on the 
subject which chiefly,interests me, and which perhaps is best 
mamed Molecular Physics. This work necessitates my going 
through the whole catalogue for the sake of comparatively few 
papers, and I am further obliged to copy ont the titles of, and 
‘ences to, the papers I require. Now, if a movable copy of 

the Royal Socfty’s Index were made as ted by Mr, 
Garnett (NATURE, vol. xx. p. 554), and the different entries 
classified in sciences, these difficulties would be removed; Mr. 
Garnett, however, underrates the cost of prepaing such a 
movable index, which would be e enough to deter many 
4‘ gentlemen with leisure” from undertaking it. This work, 
therefore, must be carried out either by the Royal Society, or by 
a committee of those who take an interest in the subject ; when 


` completed the index could be distributed among those willing to 


undertake the subsequent arrangement in subjects. 

There is another suggestion which I should like to make 
before closing this letter. Every month as it slips by adds 
rapidly to the enormous accumulation of scientific papers ; unless 
these are catalogued and classified immediately they are pub- 
lished, the subject catalogue will never be satisfactory, What is 
wanted, then, is the publication (say every quarter) of a complete 
list of the scientific papers published during that period. I am 
aware that, as mentioned by Mr. Garnett, many such lists now 
appear, but none of them can be trusted as complete records. 

, however, a list were published “by authority” (for 
example, by the British Museum or the Royal Society), scientific 
men all over the world would send the titles of their papers to 
be entered in it, and it would soon be recognised that those who 
did not do so would stand a chance of rendering their work 
useless to those who travel after them along the same paths. 

Science Schools, November 3 F. D. BROWN 





Easter Island 


IN the very interesting review of Mr. Wallace’s “ Australasia,” 
in NATURE, vol. xx. p. 598, there is a passing reference to some 
views of my own concerning the stone images of Easter Island, 
The nature of the inferences that may be drawn in this case is 
not, I think, generally ‘understood ; and without wishing to give 
the subject more importance than it deserves, I should be glad if 
you could allow me space for a few words upon it. 

Any positive ideas about the people who made them can 
hardly be got from the images themselves. They are rudely 
carved and ugly, and no existing race attempts to make anythi 
really like them, But they are very numerous and very es 
many of them weigh twenty tons, some probably two or three 
times as much. They have been quarned from a volcanic hill, 
conveyed several miles, and set upright upon pedestals, on 
massive stone terraces of great length. Work of this kind re- 
quires a definite amount of labour and strength. The amount 
available depends on the population. The population of a 
solitary island inhabited by savages is strictly limited by its area ; 
the area of Easter Island is ‘ot more than forty square miles, 
There is, I believe, no known example in which an island of 
this kind suppoyts,*in aa uncivilised state, more than fifty pérsons 
tf? the square mile, This is double the usual lmit among 
savages, ° ° 
Two thousand, therefore, would the extreme limit of the 
population of Easter Island, unassisted from without ; it has not 
more then half this number at present. In a population of 2,000 
there tre about 500 adult males, and we are to consider whether 
the york could have been done or even thought of with this 
amon of physical strength. It is, doubtless, quite impossible. 
A m er number of people, or the help of civilised apple 
ances, gu&fnecessarily have,begn at hand; but neither of these 
could be at hand without external help, and this could onlg reach 
the island across two thousand miles of oscar. 4 

This is the really important point in this ch 
We are bed Dy wha J think are inevitable ste 


x) 
f inferences. 
tattf conclusion 


that when thtse images wer@® madg¢ there wis a petion some- 
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where whose ships nayigated the Pacific’ Oc@anán such a manter 
Easter Is cotild for #*long period be supported as a 
colony. “ Pip . 

I will not spæk here of the anthrepolggical bedrings of thiẹ 
inference, Let me, however, enter Pentik projest against the 
sentence in which your reviewer speaks of # the .acgepted scien- 
tific position hat primitive gan was sabage” 

No doubt this is at present the belief of hæmajority of those 
who express their fiews ; but there are names of great weight on 
the other side, and, considering what our ac knowledge of 
“í primitive man ” amounts te just now, it is rather hard upon 
science to make her responsible for our speculations, 

November 3 ALBERT J. MOTT 

e 





Animals and the Musical Scale 


In a criticism in the Examiner of a book of mine on the 
“ Theory of Music,” the writer says :— 

‘* We can hardly agree with Dr. Pole’s view as to the essential 
artificiality of the diatonic scale, especially in the light of many 
facts collected by Mr. Darwin and other good observers. It is 
now almost certain that several of the lower animals have a very 
fair notion of the scale, and employ notes almost, if not quite, 
identical as to interval with our own.” 

If any of your readers can bring forward well authenticated 
facts of the kind they will be very duteresting: 

Atheneum Club, October 29 WILLIAM POLE 


John Miers 


IN your notice of the late venerable botanist, Mr. John Miers, 
in NATURE, vol. xx. p. 614, it is stated that “to the last he 
disbelieved in the action of the pollen and of the pollen-tube in. 
the formation of the embryo-plant.” 

It is possible that the writer may have had some farther 
warrant for this statement than the views published by Mr. 
Miers in his memoir on Myastoma (Trans. Linn, Soc., xxv. 
pp. 461-475 (1866), but it is scarcely borne out by them. 

Mr. Miers’s position as there expressed is that ‘‘it is not the 
pollen-tube, but simply the finid-material contamed in the 
pollen-grain, and emitted from its tubes, which is the direct 
agent in the process of fertilisation.” 

Whatever may be theught of this view, it is far from justifying 
the strong statement that in supporting it Miers ™disbelieved in 
the action of the pollen.” HENRY TRIMEN 

October 28 

[It would certainly have been more explicit had we added the 
word “tube” to sollen: At p. 468 of the paper cited by Dr. 
Trimen, Mr. Miers remarked ‘‘that the very important fact 
alluded to (the impact of the pollen-tube on the embryo-sac and 
the consequent fertilisation of the ovule) has not yet satis- 
factorily proved.” This was written in 1866. In the same 

per “fwe have it demonstrated that in this case (Myostoma) 
the theory of the pplication of pollen-tubes for the fertilisation 
of its ovules is distinctly disproved” —Ep.] 

~ 





The Howgate Arctic Expedition 


CAPT. HOWGATE, U.S.A., having for some years past fruit- 
lessly endeavoured to obtain the comparatively small grant of 
50,000 dollars from the American Government, for the purpose 
of cagying out his peculiar scheme of Arctic exploration, by 
forming a colony of active and experienced men, with a few 
familes of Eskimos, at the coal-bed discovered some years ago 
in Lady Franklin Bay, Smith Sound, lat, 81° N., has deter: 
mined to equip a private expedition on a smaller scale with this 
object. 

‘A screw-steamer of about 140 tons (cargo measurement) has 
been bought for Capt. Howgate in the Clyde, has been refitted 
there, but not strengthened for ice navigation, which is to be 
done at Washington, and will, wind and weather permitting, sail 
for America on ‘Thursday, gJovgmber 6. 

As most of your readers probably already know, Capt. How- 
gate’s int@n@ion is that the explorers, instead of living on board 
ship, shall pass the winter in wooden houses taken out on pur- 
pose in frames, to be set up near the coal-seam, +he party to 
remain in this,locality for two or more years, watching a favour- 
able oppprtuuity of smooth ice or open water to push northward, 
and occupying their time usefully in making scientific observa- 
tios, which are still much wanted in that far north gegion. 

oQ 


ns, the telegraph, and probably the telephone mag hg Fs 


brought into ure. . 
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‘eo Intellect in Bryteg 


e 
p° J AM in possession of angntelmgent poister Mog, not quite two 
e» years “old. 


LS 


. 


agerden 


e days before the child was well again. Seve 


e manner i whict®he makes his exit from the 
brotight forgjbly, to my recollection, Prof. Mobius’s 
experiment with a pike, as narrated by Mr. Romanes in his 
fiticle ‘‘ Animbl Ietelligefice” in the Nineteenth Century for 
October" 18/8, p. 659. & pike took ¿hree monthg to learn that 
he could not rea mingow separated from him by a sheet of 
plate glass, aad after its removal he never afterwards attacked 
the minnow. As Mr, Romanes says: “the firmly-established 
association of ideas never seems te have become disestablished.” 
My pointer seems to arrive at an established association of ideas 
as fixed as the pike, a fact extremely interesting, considering 
that the dog is much higher in the scale of life than a fish, 

The dog, when yous; could only escape out of the garden 
through a small and difficult gap between the gate-post and the 
fence—a rose one. Some months ago a spar was broken out of 
the gate, and thongh the hole thus made was from the ground 
upwards, and quite large enough to allow of the passage of a 
large dog through it, yet it never took advantage of it, About 
a month ago a friend presented me with a young dog of the same 
yaiety, and it af once discovered the hole in the gate and went 
through it. But the older dog continues still to use the old gap 
between the post and the fence, and singulaily enough ıt will see 
its companion pass through the hole in the gate, and it will even 
put its head through the vacant space and then turn aside and 

infully crawl through the fence gap, which as a young dog it 
fad discovered and used, 

The discussion concerning the intelligence of the lower 
animals carried on in NATURE has interested some of us here. 
“The following, regarding the gnawing of lead by rats, may 
perhaps interest your readers. Capt. Moir of the goth Regiment, 
at present stationed here, showed me three bullets, still ın the 
cartridge (for the Martini-Henry rifle), half eaten away by the 
rats, at Fort Chelmsford, Zululand, Therodents had made their 
way into the haversack in which the cartridges were, cyt the 
strings tying the packet of cartridges, tore the bronn paper off 
in which they were rolled, and then nibbled at the balls, ese 
cartridges are made up in thin brass—which in no case was 
gofwed at. Nearly the longitudinal half of the exposed part of 
one bullet was eaten away ; they had eaten into half the bullet, 
crossways of gnother cartridge, and in®the third case they had 
nibbled off the point of a bullet. 

It cannot be supposed that they nibbled for nsbbling’s sake; 
doubtless the smell of the grease in the cartridges attracted their 
attention to the haversacks, and the smell of the grease behind 
the bullets Jed them to attack the bullets—the only vulnerable 
point. JamEs TURNBULL 

Grey Town, Natal, September 8 

P.S.—There is a rat in Natal which, so far as I can gather, 
frequently carries its young ones before they are covered with 
hair; the littte things cleave to the teats wit mouth aud feet. 
Gilbert White mentions that he once met with such an instance 
in England.” I have not secured a specimen of this rat, though 
I have seen it once, Wid once only.—J. T, 





Centipedes and Bees = 

As a postscript to Dr. Hutchinson’s letters, I offer the 
following:— 

The centipede does not ‘‘bite” at all—it makes tiny igcisions 
with its numerous feet, which in theyselves cause trifling incon- 
venience ; but, when alarmed, it drops into each some kind of 
venom that causes intense inflammation (the modus operands I 
now forget, but a medical friend explained it very clearly), I 
once had a centipede’s nest in or near my bath-icom, no less 
than eleven of different sizes having been killed there. Our first 
knowledge of them was derived from an infant child of the 
female servant, who, having been left on the floor there, was 
found crying and wnthing beyond all soothing. When brought 
to me the child was feverish an@resgess, the /eff hand specially 
hot ; on removing the little jacket, the fore-arm was found great! 
swelled and inflamed, with two rows, less than an in 
apart, of pricks showing white on the delicate brown flesh. 
Ipecacuanha and eau de luce soon subdued the pain, but it was 

tal gather eTSODS 

also suffered from them, but only in one case was the iGe of 
pis clearly traceable, Once, stooping to take up a water-pot, 
felt a litle froissement aboutthe thumb ; looking dowh, I ger- 
ceived ae centipede fully four inche~ long, which deliberately 


frawled across my hand near the knuckles, causing nọ pain, but 





a most unpleasant titillation, which fontinued for sorbe time, 
though I put pe hand in cold watef immediately. ®On another 
occasiog seeing a centipede on the naked foot of one of the 
women, I called out to her, ‘eRoho mut” (do not stir), and she 
similarly escaped all seri@as injury, while an applicateon ef warm 
oil very quickly removed all uritation. Of cgurse ® is only 


when grawlingsstraightforward and undisturbed thatahe line of 
pricks tan ably he detected, On disturbance the, gnimal 
shrinks up, curls round, and hings a number ofthem into one 


e only time I,éver saw a centi- 
pede do mischief ; and the same appeared probable on other 
occasions when I saw merely the after-résylt, 

I remember once, in the jungles of Rohilkund, one of our line 
of elephants biushed down a bee’s nest from an old tree, Some 
of the nearest men were immediately stung; the servant behind 
me instantly wrap me in a shawl I had beside me, then 
wrapped himself from head to foot in his large {ummerbund, as 
did ail the other men, and off we went at speed to a small river 
not far off, where the elephants (who had not escaped) plynged 
themselves to their very backs, as the only mode of Petting ad of 
their little assailants. 

I may add that a small black scorpion common in the Dehlie 
division is very venomous, I have myself seen a case in which 
its “strike” was nearly fatal to a shepherd of about fifty years 
of age. MEMORIA 


spot; atleast such was the case 





Bone-Sucking—A Habit of Cattle 


Tue habit of bone-sucking in cattle (NATURE, vol. ee 457) 
is not peculiar to Natal The learned Archbishop of Dubli 
Dr. Whately, many years since made a most interesting communi+ 
cation to the then existing Dublin Natural History Society on 
this subject, and stated his observation that animals addicted to 
bone-sucking invariably fell ito an unhealthy state unless the 
bone was removed from the feld. There is a scarcity of lime- 
stone, as Mr. Donovan suggests, with us to account for this 
“ bad habit,” for such the Archbishop considered it. 

Dublin W. FRAZER 





In response to the letter of Mr. H. C. Donovan (NATURE, 
voL xx. p. 457), in relation to the habit of cattle in the colony of 
Natal chewing bones, I beg leave to state that many years ago, in 
a monograph on ‘ Geophagy,” I had occasion to put on record 
a similar habit among the cows in one of the Southern Atlantic 
States of the Umted States (vide Southern Medical and Surgical 
Fournal, new series, vol. i, pp. 417-444, August, 1845). From 
this paper I quote (p. 442-443) the following extract bearing 
upon the question :— 

“In confirmation of the importance of inorganic principles in 
the food, I will here adduce a remarkable fact which has 
repeatedly fallen under my own obsertation: The cows which 
live on the extensive savannas and pine-barrens lying on the 
north side of the Altamaba River, in McIntosh County, 
Georgia, subsist upon very coarse species of grasses, which are 

robably deficient ın some of the phosphatic or calcareous 
ingredients essential to healthy nutrition, for these animals are 
constantly observed to chew bones. They frequently remain sta- 
tionary for hours, with the head elevated to prevent the saliva 
from escaping from the mouth ; they will, by constant trituration, 
gradu.lly reduce the bony mass to a very small size, when it 13 
rejected as an unmanageable morsel. The cattle in this section 
of the state are usually rather lean, and cows brought from the 
fertile plantations in the neighbourgood, if allowed to subsist on 
what they can procure in the savannas and pagan ier in the 
éourse of a year or two become equally thin, and ultimately fall 
into the habit of eating bones. I have ndt heen able to ascertain 
whether these animals indulge in this habit to a greater extent 
when they are in a state of Pregnancy and when they are giving’ 
milk, but it appears reasongble that the increased demand for 
mineral matters under such conditions of the economy would call 
for a proportionate supply. -The intelligent instipc® which 
prompts these animals to seek for a diet so extraordi must 
originate in an inadequate supply, ın their impoverished alinsent, 
of some of the morganic principles (probably the phosphatic 
silts) essential to a proper nourishment of the osseo ctures.”” 

Berkeley, California, October a e joun LuCénTe 
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° ¢ Earthquake in China , 
THE nortà & @hing has been v osttnate of late.e Faminé 
has raged ingthe provinces of S Shansi,’ Shensi, and 
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Honan*within the last three or four years, and, jn a less seyese 
form, in oné or,two of the adjoining provinces. «Shansi is 
eripg, And now the south-east of the piovince of®Hansah 
has been visited by a destructive edtthqyake. The Peking Gazette 
of the 8gnf of August states that a memorial has been received 


from Tso Tsung-t’ang, Governor-General of Shen& and Kansuh, 
rting fhat on June 29 a slight tremblink was felt at 
ChicheGhow, and at other sub-prefectures and d ts within the 


province of This trembling, which occurred at first on 
alternate days snd afterwards continued for several successive 
days, did not entirely fe cease until July 11, The earth- 
yas would appear te have reached its height on the third day ; 
or Governor-General Tso reports that on July 1 there was 
a violent shaking accompanied by a noise. A temple, several 
official residences, and many dwelling-houses were completely 
destroyed, and mgny persons were killed and injured. 

In the Imperial edict Tso Tsung-t’ang is directed to send 
officers to the scene of the calamity to hold an investigation into 
the mratter and afford relief to the sufferers. i 

Canton, September 13 7 





Vertical Shafts in the Chalk in Kent 


In the current number of Good Words there is a pleasant, 
gossiping paper by the Rev. J. G. Wood, giving an account of 
the curious well-like shafts found in the chalk about Erith. 
They are 40 feet to 100 feet in depth. Mr. Wood states that 
the sides show traces of having been wrought with picks made 
of deer antlers, He appears to accept the theory of local 
archeologists that the shafts were executed in *‘ prehistoric” 
times, in the quest for flints for weapons or for some less obvious 
purpose, 

nder any circumstances I should be loth to dispute the view 
of so competent an authority, and in this instance I have no 
local knowledge to guide me; but I should be grateful if some 
of your readers wodd satisfy me on the following point :—Is 
there any instance of simular excavations which have been conclu- 
sively proved to be the work of savages ancient or modern? I 
know of none within my own personal experience, 

Burrows on the “adit” or “gallery” prmciple, #.¢,, more or 
less horzontal, can be carried surprisingly far, so long as the 
roof does not fall in. We see this in the abodes of certain 

uadrupeds. But, to carry down a vertical shaft a few feet in 

eter to a depth of 40 feet to 100 feet from the surface, even 
in a soil as favourable as chalk, appears to me to involve recourse 
to mechanical appliances not yet observed in use among primitive 
races, If Iam wrong in this matter, the mode of excavation 
pursued by these yude sheft-sinkers certainly affords interesting 
matter for study, a H.M C. 
London, November 1, 


“THE FUNCTIONS OF UNIVERSITIES 


WE reproduce with pleasure the following extract 

from an article on this subject from the Zimes of 
Friday last, in connection with Prof. Max Mullers 
address at the Birmingham Midland Institute :— 


It would doubtless be unjust, as Prof. Muller points out 
in his address, to attribute the lack of spontaneity, the 
tendency to mechanical uniformity in academical studies, 
exclusively to the influe&ice of an elaborate system of 
examinations, Examinations are clearly necessaly, as 
he justly contends, ewen though they are no better than a 
nfcessary aie bit they are rather means than ends, and 
they clearly become misthievows when they corrode and 
destroy the true spirit of acadergical hfe. Prof. Muller, a 
German professor in an English university, whose opiuion 
is on @hat account entitled to peculiar weight, draws a 
favourable contrast between English and foreign uni- 
versities; the former, he’says, are free and self-governed, 
and that gives them an unrivalled position in spite of 
their fgudte. The remark is true and appropriate, espe- 
cially av a rejoinder tê the hasty and ill-congdered 
criticisms of Prof. Helmholtz in his,reetorial address at 
Berlin, deliveregl gome time ago. But the corporate 
freedom of the PERE universities eis, apply, not 
inconsistent'with a good dtal of persondl bgpdagg. Let 
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us contrast, fog igstance, ghe career*of¢a graduate °of 
a eGerman niora wigft tha® of an English Welkow 
of a college. The former, as soon? as he has 
passed the necessary examinatfon®? for his degree, if 
aap free to follow his ow? bente Even in takin 

is degree ke is entitleg i claim itf partly at least, on the 
ground of some disserfation whigh Ht has written con- 
taining the reswlts of his own independent study gnd 
research. If he elects to follow an academical career, he 
becomes at first a Privat-docent, and has to attraet pupils, 
not by his power of preparing them for a particular 
examination, but by his command of all the available 
knowledge if a special branch of study, and by his 
capacity for enlarging its bounds. If he is called to be a 
professor, it is because he is known to be master of his 
subject, and to be keeping himself on a level with the 
march of knowledge in relation to it. The English 
graduade may have all the aspiration to follow this career 
of true academical freedom; but his pupils for the most 
part have no higher object than to pass an examination, 
and it is his business to prepare them for it Any know- 
ledge that he posseses beyond the range required for that 
purpose becomes a useless burden to him. The results of 
fresh research necessarily find their way but slowly into 
examination papers, and consequently the teacher at an 
English university, if he studies at all, is bound to study, 
not for himself, but for his pupils. He must learn all that 
they want to know, and he must put his knowledge into 
the form which will be most readily available for their 
purposes. Hence, if, he has time to write at all, he 
writes summaries of history, essays in philosophy, 
or prepares a handy edition of a portion of a classic 
commonly read in the schools. A learned and scholarly 
edition of an author unrecognised in our somewhat 
narrow classical curriculum, a history like Grote’s 
or Gibbon’s, a philosophical- work like the “Esgay 
on the Human Understanding,” or the “ Critique of Pure 
Reason,” are works ehardly now to be looked for from a 
resident English graduate. Professorial wofk, of course, 
is different ; it is beginning now to be recognised that it is 
the business of a professor to study widely and deeply and 
to advance the bounds of knowledge. But if the coming 
generation of teachers, the professoriate of the future, is 
to be confined to the range of a rigid and cramping sys- 
tem of examinations, narrow in their content, but all- 
embracing in their extent, what hope is there for that 
academic freedom, for that bracing spirit of Jiving know- 
ledge, of activesthought, of ever-advancing study which, 
as*Prof. Muller tells us, it is the true function of a uni- 
versity to foster and keep alive? 

The truth is, perhaps, that our universities are a little 
too careful of the functions they so admirably discharge 
of finishing schools, a little too unmindful of those higher 
duties to which Prof. Muller’s address forcibly calls 
attention. All that they do is done well, but there is still 
one ting needful. “That is the true academic stage in 
every man’s life when He learns to work, not to please 
others, be they schoolmasters or examiners, but to please 
himself; when he works for sheer love of work in and for 
the highest of all purposes—conquest of truth.” How 
many of our English University students ever reach this 
stage at all? That they learn much and learn it well 
cannot be doubted, that they are examined much and 
are examined well is equally indisputable. But we should 
be very sorry to see theelJnawersities complacently resign 
the functign of making scholars in favour of that of test- 
ing the Abime of schoolboys. We are very far from 
arguing that examinations can be dispensed with alto-' 
gether. They have their purpose, and it is a Very neces-. 
sary purpos® to fulfil It is their indirect results in 
stereotŷping academical effort, in extinguishing academi- 
cale freedom, in discouraging wide study, in, checking 
individuality, and in repressing spontaneity, rafe? than 
their diregt results, that we} have to fear The evil is n@ 
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` ¢ slight one, and wefear it is still on henge “Unless,” 
‘sajd Mill, “ individualisy sted, be Ablé to assert itself 
against the yeke of publi¢ gpirflon, Europe, notwithstand- 
eing its noble antecedents and its professed Christianity, 
will tend to become anogher China.” *Prof. Muller would 
persuade us that our Wniversities are a safeguard against 
this catastrophe. eBut.when CĦifla is mentidned in con- 
nection with, education; examinations arg suggested by gn 
jirr@sistible association. If, therefore, England is to 
escape the fate of China, it js not only encouraging to 
reflect that the most conspicuous modern building in 
Prof. Mullers own University is the new Examination 

Schools. ° 


DESCRIPTION OF AN INSTRUMENT FOR 
EXPLORING DARK CAVITIES WHICH ARE 
INACCESSIBLE TO DIRECT LIGHT 


AYN electric lamp has recently been proposed for 
surgical and dental operations.* Some years ago I 
«designed an instrument for illuminating the dark cavities 
of the body which would, I think, be very serviceable in 
connection with an electric lamp. 
This instrument consists of a series of prisms arranged 
somewhat as inthe corona employed for spectrum analysis. 
The accompanying woodcut will be sufficiently intelligible 





© 
‘without any detailed descrigtio 
are of glass of such refractive in’ 
matism, and the rays of light are bent round edkners, so 
as, finally, to reach an external observer. 
In most cases one or two such eee will be sufficient, 


The different prisms 
ices as to secure achro- 


è but any number may be employed so long as the loss of 
light from absorption, superficial reflection, and other 
causes is not so great as to defeat the object in ylew by 
-destroyipg’the distinctness’of the image. e 


* 2 THOMAS STEVENSON , 
2 * Engineer, March, 1879. = 
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ze IMPROVEMENTS IN BLEACHANG 
® 


METHOD of applying the ordinary bleaching agents 
A (aypochlorites) Bk hee way has beet iavenfed by 
Count Dienjeim de Brochocki of Paris, Instead of im- 
mersjng the goods to be bleached in an ordinary “chloride 
of limè” vé, anf subsequently souring, the inyentor 
treats bleaching-powder with an acid and ymultaneously 

sses air through the mixture, so thai chlorine and 

ypochlorous acid vapours are meqhanically carried off; 
the resulting gases are passed throughsan alkaline solution. 
in such proportions as to saturate part or the whole of the 
alkali, or to supersaturate it at will. The resulting liquid 
is said to be sufficiently stable to be kept*without change 
for two or three months; it can readily hẹ prepared of a 
density of 30° Beaumé, and acts as a bleacher without 
re Woah any acidulation, and for many purposes is said 
to be superior to the ordinary bleaching-vat. 

To this liquid the fanciful name “ chlorozone” has been 
given, the inventor asserting that the oxidising power of 
a given quantity of bleaching-powder is increased by this 
treatment through the fixation in the product of some of , 
the oxygen of the air used as carrying agent; the which 
oxygen he conceives to be liberated in the form of ozone 
in contact with the goods to be bleached! Although no 
experimental proof of the truth of this somewhat novel 
proposition appears to have been vouchsafed to the 
scientific world, yet it would seem that the new product 
has at least some practical advantages over the older 
bleaching agents, as it is used to a considerable extent in 
Paris, whilst works for its manufacture on a large scale 
have been recently erected at Warrington by Messrs. 
Nath. Holmes and Partners, 





HERING’S THEORY OF THE VISION OF 
LIGHT AND COLOURS? 


III, 


ie the sixth and last memoir the author develops the 

part of his theory which has probably excited the most 
interest, namely, that of the vision of colours. He devotes 
his first section to the mode of classification of colours, 
and as this is not only the most important part, but differs 
materially from the generally received views, it is desirable 
to give its substance pretty fully, 

He explains that, as he has based his general theory on 
what are naturally and physiologically two simple sensa- 
tions, white and black, so he proposes to base his treat- 
ment of colours on the “natural system of colour- 
sensations.” He then has to seek what the simple natural 
sensations of colour are, neglecting in this classification 
all consideration of the physical properties usually con- 
nected with them. He inquires, therefore, what simple 
colour-sensations there are. Taking the six usually ad- 
mitted, violet, blue, green, yellow, orange, and red, he 
finds that two, namely, violet and orange, are obviously 
compound sensations ; for in giolet of every hue there 
can be distingwshed clearly a mixture of the,two sensa- 
tions, blue and red; and similarly in grange there can 
always be traced the elements of red and* yellow. The 
other four colours are reġ? green, blue, and yellow. None 
of the sensations known by these names contain, when 
pure, any semblance of afiother colour-sensation. These 
four, therefore, may with perfect correctness, @s was 
pointed out by Leonardo da Vinci, be considered’as stmple 
or fundamental colour-sensations, On this accofnt they 
have received special names, not borrowed from any 
q@loured natural objects. e 

All other colour-sensations than these "may, Be called 
mixed? or compgund sensattons, as two elements can 
always be discovered in them ; but it is g fixed principle 
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that store ghan two simpée colours can never be evident 
in the same méxture. . ‘- 

-There is also a natural pecugiarity in the capabilities of 
‘the vayious simple colours for com®ining with each other. 
Red will compine with yellow or blue, but net with green, 
ze. red and green can never be both distinguished gn the 
same combinations. Similarly, yellow will ombine with 
red or green, gut not with blue. Green will combine with 
blue or yellows but not with red; and blue will combine 
with red or green, byt not with yellow. In other words, 
we find the naturat law that o the one hand Red and 
Green, and on the other hand Blue and Yellow, are never 
visible together in the same combination ; they are incap- 
able of combiffing together. What the cause of this is it 
is impossible te say. It is customary in books on physics 
to say that red and green, or blue and yellow combined, 
make white; but this is only true when by red, green, 
&c., are meant ether vibrations, and not physiological 
sensations; for to insist that red co green makes white 
in the same sense that red g/us blue makes violet would 
be contrary to common observation, for in pure white 
there is no trace of any colour-sensation whatever. It 
must, therefore, be something in the natural connection 
of these colours with our sense of vision that makes these 
combinations incompatible with each other; and for the 
sake of using a short expression for this relation, the author 
proposes, in consideration of their so-to-speak :mimical 
relations to each other, to call red and green, or blue and 
yellow osile, or contrary, or antagonistic colours 
(Gegenfarben).* 

The combination of any simple colour-sensation with 
that of another (not antagonistic) gives a sensation of 
a different Aue (Farbenton), and the hue will vary accord- 
ing to the Pope of the components. Thus different 
proportions of red and blue will give different hues of 
violet, and so on. The whole scale of these may be 
conveniently expressed by a “colour circle.” Divide a 
circle into four quadrants, and at each point of division 
put one of the four simple colours, arranging the an- 
tagonistic ones diametrically opposite to each other. The 
intermediate portions may then be filled in with compound 
hues, passing in regular gradations from one of the simple 
colours to the next adjoining on either side. Such a 

1 The following peers) ese of Sir John Herschel (eatracted from his 
Report on my paper on Cétour B { Somety in 

sinikingy onnfirm tho views expressed by Herr Hering '— 
qualities of the light producing them, as it 18 to disti between bitterness, 
sweetness, gournoss, saltness, &c., and the chemical constitution of the 
several bodies which we call bitter, sweet, &c. Whatever ther views of 
prismatic analysis or composition might suggest to Wollaston and Young, I 
cannot persuade m that either of them recognised the sensation of 
greenness as a Constituent of the sensations they received in viewing chrome 
{eom or the petal ofa igold on the one hand, and ultra-marine, or the 
blue salera, on the other; or that they could fail to recognise a certau redness 
in the colour of the violet, which Newton ap to have hadin view when he 
regarded the spectrum asa sort of octave of colour, tracing, in the repetition 
of redness in the extreme eng tay, the commencement of a higher 
octave too fesble to affect the sight in its superior tones. Speaking of my 
own sensations I should say that in fresh s or the laurel leaf, 1 do not 
recognise the sensation either of blue or yellow, but something sui peneris, 
while on the other hand I never fail to be sensible of the presence of the red 
element in either violet or any offthe hues to which the name of purple is 
in T, given; and my impression in this respect is borne out by the 
teeke of persons, good judges of colour, whom I have questioned on 

e Bu R . 

‘It ems impossible to reason on the joint or compound sensation which 
ought to result from the supra-pomtion 1% the sensorium of any two or more 
sensations bergen yl may please to call primary. , 4 C 

Declaring and green to sensations, an yellow a mixture 
of them [is] 2 proposition which need only to be understood to be 
repu j—qinte as decidedly as that the sexsation of ess is a mixture 

th agions of blueness and yellowness, and for the same reason, the 
complete want of suggestion of the so-called sumple sensations by the asserted 
complex bnes, 

es Bin these premises it would seem the easiest | ossible step to conclude 
the non-existence of yellow asa primary colour. But this conclusion I &m° 
unable ao en in the face of thie facts (1) thar @ yellow rey incapable at 
prismatic ysis into green . may WD to e ine 
spectrum and De aies a Sia soda preety. and a) that neither red nor 


as sensations, are in the remotest degree su d by tht yellow in, 
a naber Wades ies Sinqumstances the visi $ ngtileyed perso 
er under these ces the of n ns 
should be ternted trichromic tatrachromic dscoma an 
Proceedings of the Royal Society, vol. xẹ 1859-60, p. eu. Pie 
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o question ’— |,author’s view, as the various nuances are consi 


circle, if supposgd t be diyjded into Véryminute građa- 
tiens, will contain all posgjDle hites of colour. Andevwery 
hue, both simple and is ok , will have, diametrically 
opposite to if, its, natural anidpotistic colour? Now 
every possible hue of colour maye:ppeay in many differert 
states of “‘qurity,” or, gs it is oftem called, “ saturation.” 
These various states arg ‘called bẹ the &uthor “ nuances,” 
and they are caused by the mixture with the hate in quegtion 
of various proportions of black and white, #¢., various 
degrees of the Njack-white sensation. Thus red may be 
mixed with black, white, medium gray, light gray, or dark 
gray, every grade giving a different nuance of the red 
hue? The different hues and the different nuances of 
each taken together will comprise all colour-sensations 
possible. P 

The pure colour-sensations are unknown to us; what we 
experience are always nuances containing white or black. 
The fact that some colours, and some parts of the spectrum, 
appear so much brighter than others is due, the author 
asserts, to the fact of the former containing more white. 
He conceives that if the pure colour-sensations alone 
could be experienced they would all be of equal brilliancy, 
and would probably have the same degree of luminosity 
as the medium gray; for as each colour-sensation must 
be considered as an independent one, there is no reason 
for attributing to any of them the particular effect that we 
are accustomed to connect with whiteness in particular, 

The varieties of colour-sensation admit of being ex- 
pressed in a formula. Varieties of hue may be expressed 
by the proportions of each colour they contain; thus oe 


oO Red will express all varieties of violet; the ġfueness 
ote Blue Red. 
oe =e ee Blue + Red. 
The nuance of a hue, or its degree of purity, is*ex- 
pressed by the ratio fhe weight of the pure colour-sensa- 
tion bears to the whole weight of the eoee tn ; thus 
. lue 
the purity of a nuance of Blue = Bue F White + Black’ 
Thus, suppose a red is mixed with double its weight of 
medium gray, then there are equal weights of each sensa- 
tion, and the purity will be 


and the redness = 


I 

I+II 3 : A 

For `a compgund hue, for example, violet, the purity 

else me Blue + Red ; 

Blue + Red + Black + Whyte 

a ee the weight of the blue and red sensations are 4 
ta 





For example, 


each, the white 1, and the black 3, forming a dark nuance 
of violet, the purity 


š Syta FiF na 
The author further forms an estimate of the dright- 
ness or luminosity (Helligkeit) of a nuance by the 
formula 
White -+ 4 Colour _ 
White + Black + Colour 
Thus in the former of the above two examples, the 
luminosity will be 
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I Such a cercle has been published- by Chevreul, but the colours are 
arrange somewhat differently, the antagonistic ones not being opposite to 
each othgr —W P. 3 fi : ee 

p In technical language mixtures af% colour with white awe, called tints ; 
with black, shades; but this nomenclature is im; t, accomlifg to the 
by him to contain blag © 
and white t6gether.—W. P. 
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The luminosity ofa. pure colgur will shug be,= $, and if 
mixed with an equal quantity Of white, it will be . 

. #6 loys, 
t+1 fe 
that of pure white being*r. 

After tifiese prelimfhary explanations theeauthor pro- 
ceeds to develop the chéef features of his theory of colour- 
sengation, adopting the piana previđusly laid down &s 
appien to black and white only. He expresses the 
chief points in two propositions :— 

I1. There are six fundamental sensations of the visual 
substance, arranged in three pairs. These are— 


Black and white. 
Blue and yellow. 
Green and red. 


2. Each of these pairs corresponds to a dissimilation 
process and an assimilation process of a special kind, so 
that the visual substance is subject to chemical change, or 
change of matter, in a threefold way. 

The three kinds of change may be either connected or 
independent; the latter is the simplest supposition, and 
the author finds it convenient to assume that there are 
three different components of the visual substance, which 
he considers as corresponding with the three pairs of sen- 
sation, and which may, in short, be spoken of as the black- 
white, the blue-yellow, and the red-green substances 
ae oN 

These ee substances are not all present in equal 
quantities ; the black-white one is much more richly pro- 
vided in the visual organs than either of the others, and 
the latter are not present in equal amount. 

As in the black-white substance, both dissimilation and 
assimilation go on, the former corresponding to the white 
and the latter to the black sensation ; so the same pro- 
cegses take place in the two other substances, but with 
much less activity, whence the weight of the six funda- 
mental sensations is very unequal ; gelatively great in the 
black and whfte ; relatively less in the four colours. The 
author does not venture to pronounce which of a pair of 
colours corresponds to the D and which to the A action. 

All rays of the visible spectrum have a dissimilating 
action on the black-white substance, but the different rays in 
different degrees. On the blue-yellow or the red-green 
substance certain rays alone have a D action, certain 
others an A action, and certain others no action at all. 
Thus each of the three substances has, so to speak, its 
own particular sensation-spectrum; an@ in the actual’ 
impression of the spectrum these three overlap or inters&ct 
each other. 

. The spectrum of the black-white substance is the 
brightest in the yellow, and diminishes on both sides. 

The spectrum of the blue-yellow substance consists of 
two parts, one yellow and one blue, which are separated 
by a spot which is lightless for this substance ; this is 
the place of the pure green. 2 

The spectrum of the red-green substance consists of 
three parts, one green in the middle, and one red at each 
end, giving two spots which are lightless for this spectrum, 
że., the place of the pure yellow and that of the pure blue. 

Thus the total spectrum of the visual substance has 
three distinguished physiological points, where, in addi- 
tion to the white, only one fundamental colour is visible, 
viz., yellow, green, or blue. The real red is very small in 
the spectrum, for the spectra rag contains much yellow. 
The first part of the spectrum from red to purg yellow is 
thus a mixture of white, red, and yellow; the second 
from yellow to green, is a mixture of white, yellow, an 
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e green; the’third, from green to blue, of white, green, and 


blue; the fourth, from blue to the end, of white, blue and 
red: In the pure yellow, green, and blue, onl¢ these 
colours mixed with white aye seen. . s 
Mited*light appears colourless, when it acts, on the 
Rue-yellow or the red-green substance, 





g ° 
ang A poweg, for then both effects neutralise gaclf other» 
and the actien on the black-white substancqalone appears. 
For reason two objective kinds of light, which» when 
mixed, give white, aresot complementary butanfaggnistic, 
they do not produce the white by their combination, but 
merely destroy each other and leave visible ethe white 
which ‘was already there. 

The excitability (Erregbarkeit) may vary, doubly, on 
each of the three substances in the same manner as 
before explained, so that one and the same objective 
light-mixture may not only appear lighter or darker, but 
varying in colour according to the proportions present of 
the six kinds of excitability, giving various conditions 
(Stimmungen) of the visual organ. : 

Suppose the eye to have been long at gest, so as to be 
in what has been called the neutral condition (the D and 
A-actions being equal in regard to all three ‘of the visual 
substances), the total sensation will comprise thé two 
opposite colour-sensations of each colour-substance, as 
well as the white and black sensation, but the latter will 
be much the stronger, and more predominant, as each of 
the colour-sensations will neutralise its opposite one, $e., 
the red and green will neutralise each other and so will 
the yellow and blue. This neutralising effect, however, 
does not take place in regard to the black-white substance, 
because the assimilation causing the black sensation is 
not produced by any direct rays; if there were any solar 
rays causing A-action in the black-white substance, then 
solar light might, under certain conditions, be invisible, 
like an equal mixture of blue and yellow, or red and green. 
Hence the resulting total sensation, when the eye is at rest, 
is the mixture of white and black, called neutral gray. . 

Now 1f, in this condition, we allow the light of any one 
of the simple spectral colours, say green, to fall on the 
eye, it strengthens the already present green sensation, 
and also the white one. The result is a mixed sensation, 
formed of geen, with a considerable mixture of white, 
and also with some muxture of black, already existing in 
the neutral gray, Thus it 1s that even the spectral colours 
never appear pure, but always obviously contain white 
and black impurity. 

Pigmental colours are still more impure, as they reflect 
mixed light, in which only certain rays are more or less 
weakened. To the colour-action of those rays which are 
hereby unneutralised by antagonistie rays, is added not 
only the action of such rays on the black-white substance, 
but also the action of the whole remaining neutral-mixed 
light which only acts on the black-white sensation. 

Mixed light which gives us a beautiful colour-impression 
may, 1f colourless light be added, appear entirely or nearly 
colourless, because the original colour-sensation is already 
mixed largely with colourless light. Even the spectral 
colours quickly lose their force and become pale and 
whitish, when the vision is steadfastly fixed for a time on 
one of the dark lines, for the excitability of the colour- 
substance is quickly lowered, while that of the black-white 
sensation retains its power. s 

In general the conditions are very unfavourable, in 
ordinary vision, for the powerful production ofecolour ; for 
both on the light and the dark parts.the eolour-sensations 
are rendered strongly impure, if not almost entirely suB- 
pressed by the black-whit@ actiof&. In the darkened eye, 
in which the latter has less power, the colour-conditions 
are more favourable, and hence the after-images are often 
highly coloured. The most favourable er dain are 
where the black-white substance has been fatigued by 
dazzling light, and hence the after-images in such cases 
often show colours almost more powerful than even those 
of the spectrum, where, in the original objects, scarcely 
any cglour was appreciable. $ ° et 

It must be ays borne in mind that every visual 
«sensation, however it may appear, is reajy a mixture of | 
all the six fugd$mantal sensation st one of éhe six, 


with, egual D which ,hasgrelatively the greatest weight, gives the 
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character and name tothe mixed sensation. If any one 

fundament sensation is $o strong in predorfiinance over 

all the, others, that the latter are not distinguishable, it 

approaches the idea of purity, Which, however, in reality 
- can newęr éxist. R 


When the visual organ has been, for & long ¢ime 
proteated from any external stimulus, it assumes, more 
or less perféttly, that neutral condition in which the 
assimilation antl dissimilation, as well as the D-excita- 
bility and the A-exckabuility are equal for all the three 
visual substances. ° 

Tn this state, in order that a mixed light should produce 
a colourless impression, it is necessary that this light 
should have an approximately equal assimilating and 
dissimulating m@ment, by which is meant the product of 
the stimulus and the excitability. Such mixed light may 
be called objectively colourless light. 

But the same light will appear, say, greenish, if the red- 
green substance is no longer in the neutral condition, but 
has its green excitability greater than that of the red. 
For in this case the A and D-moments will not be equal, 
and a small difference will exist to the advantage of the 


. 


een. 
Now when a part of the previously neutrally tuned visual 
organ has been stimulata. by coloured light, the condition 
“ of this part will become so altered that the excitability 
for the perceived colour diminishes and becomes less 
than the excitability for the opposite colour. Under 
these circumstances any mixed light which, in the neutral 
condition appeared ades will now appear coloured 
with the opposite colour, And if a part of the visual 
organ has been affected, say, by the action of green light, 
on looking at a blue or yellow surface, the blue or yellow 

' will appear tinged with red. 

The phenomena of simultaneous colour-contrast and of 
colour-induction are explained in the same manner as for 
the corresponding phenomena in black and white. 

It has been seen that by the white illumination of any 
part of the visual organ, the other parts of it, and particu- 
larly those adjoining, are, by the indirect action of the 
stimulus, darkened; or the sensation of black is intensi- 
fied; and in a similar way, under the action of coloured 
light on any part, the sensation of the opposite colour is 
strengthened in the adjoining parts. 

As a consequence ‘of this the relations of excitability 
are altered% for, accogding to this theory the sensation of 
any colour implies also a change of those relations to the 
Slings of this colour and to the advantage of its 
opposite, If, then, light be allowed to fall on the whole 
retina, which, under a neutral condition, would be colour- 
less, ıt now appears coloured; the colour on the pre- 
viously excited part will be the opposite colour (successive 
contrast), while that around it will be the same colour as 
that previously observed (successive induction). In fact, 
all the phenomena explained for white and black may be, 
in this way, transferred to the colour-sensation. 


The author makes someefurther remarks on the Young- 
Helmholtz theory. He admits that the attempt of Young 
to reduce the great variety of colour-sensations to a small 
mifinber of physiological variables was a most important 
step in advance, but he tonsiders that if, as before ex- 
plained, every psychical result pust correspond to some 
physiological process, the number of fundamental colour- 
sensati@ns, ought, as has been often urged, to be increased 
to four,and that separate physiological sensations ought 
to be allotted to white and black. But he considers the 
great Mefect of the theory to lie in its only acknowledgin 
one kiz% ef excitability, excitation, and fatigue, namely, 
that which he denotes by D,tand that it ignores entirely 
the antagonistic relations of certain, rays to the visual 
organ; hence ite ds the production br whife out of 
‘‘complementaryecobours’’ as a resuy of fheir mutual 
i; combination’, and not of tĦeir mutual extinctipn. , 


-e e il 
in s . e bs 


KL 











° 

He also sa fu the difficulties gf ofp 
many phenomen4, om this thetry, gnd in particular on the 
inconsistencies it causes ittethe attempted explanatién bf 

colour-blindness, as shown in the og} moder literature | 


on the subject. ° ʻ . 
In conclusion he gives some “remarks ón the chief 


*points of his*theory, whitl it may be ingtructive to répeat 
© ° : 


here, ° 

"The theory, although immediately dictate by a See 
and unbiased analysis of the visual sensations, is essen- 
tially based on certain fundamental principles, taken from 
the acknowledged phenomena of organic and psychical 
life, and it is by these principles that the author’s views 
are brought into connection with the doctrines of physio- 
logy generally. 

With respect to the doctrine of light and colour, the 
first thing to mention is the natural system of visual sen- 
sations, founded on their internal similarity ; and further, 
the grouping of the six fundamental sensations in three 
pairs of opposite colours. 

Next comes, as of fundamental importance, the appre- 
ciation of the visual sensations as the psychical correlatives 
of the nutritive processes, or changes of matter in the 
visual substance, which leads to the separation of the 
D and A sensations, and further, to the principle that 
every D sensation implies a decrease, every A sensation 
an increase of the visual substance. Corresponding to the 
three pairs of simple or fundamental sensations are 
assumed three kinds of D and A processes in the visual 
substance and three kinds of specific D and A excita- 
bility. The colourlessness of mixed light formed out of 
“complementary ” rays, is explained by their antagonistic: 
relations. a 

Further, here, for the first time the pioof is methodi- 
cally and comprehensively pone that the separate 

arts of the nervous visual substance are in internal 
functional changingrelationship( Wechselbeziehung), whith’ 
is to be regard as reciprocally connected with the 
change of matter; for when = is greater orfa stimulated 
part, it is less in the surrounding parts, and vice versd ; so 
that after the stimulus the excitabilities of both parts’ 
change in opposite directions. , 

These propositions and their consequences afford the: 
means of. explaining the various phenomena mentioned, 
but it often happens that several explanations are possible 
for one and the same phenomenon, and that the decision 
between them mast be reserved for more detatled inquiry. 
Wheat we immediately appreciate in a visual sensation is 
the ratio of the corresponding D and A processes to each 
other, for this determines the gual:dy ð? the sensation, A 
change of sensation gives only an indication of the change 
of this ratio, and not of the changes of its two com-’ 
ponents, Then it is that we have so often the choice 
between an increase of assimilation and a stoppage or 
decrease of dissimilation, and vice vers. But the theory 
itself gives means of determining these, by further and- 
more detailed and intricate investigations; and the 
author promises future communications by which the’ 
details will further be supplied, without as he hopes, any 
material alteration of the principles he has laid down. - 

WILLIAM POLE ?’ 
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THE “PARASOL” ER OF TEXAS: HOW 
THEY CUT AND CARRY LEAVES: ORIGIN. 
- OF CASTES BY EVOLUTION Spg 


IN Mr. McCook’s recent investigation (NATURE, vol, xx, ' 
p. 583, and Proc. Acad. Nat. Sci. Phil., 1879, P. 35 

he stated th&t he observed carefully both ‘the mode o 

cutting And the system of carrying cut portions of oak; ' 

leawes at Camp Wright, and at a vegetable gayden near 

AuStin, Texas. , teh Ee 

+» To investigate successfully he found it best to thrush ° 
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small branchys af live-oak into ope,of the mounds de- 
scribed, near the “gates.” “hese were ‘soon withdrayn, 
anti seen to pe covered avith @cutters” busily occupied. 
It was thug possiblegto exafnine them at work by the light 
of a lantern, as it will dqubtless be rentembered that night 
i$ the husjesť tinfe with these active ants, supplying their 
minufeness with agnost effective Shelter. 

The “cutterg’ usualfy an ant*belonging to the cage 
next below the “soldier” in size, first grasps the leaf with 
outspread feet, and begins to cut into its edge by a 
scissors-like action of her sickle-shaped toothed man- 
dibles. Thus she naturally proceeds, with steady motion, 
until the mandibles have clipped off a portion of the leaf, 
having a circular edge, clean cut. The feet turn as the 
head turns. The cutter sometimes drops, with the piece 
jast cut, to the ground ; but probably, if possible, retires 
when the piece dropped, to continue her professional 
occupation, Mr. McCook found at the foot of one tree a 

ile of cut leaves, to which clippings were continually 
Being added, dropped by the cutters. The carrier at the 
foot took them up and carried them to the nest, The 
loading of the cuttings is thus accomplished : the piece 
is seized by the curved mandibles, the head is raised, the 

iece is thrown back by a quick motion, seeming to be 
ged on its edge within the deep furrow that runs along 


the entire median line of the head with the exception of 


the clypeus, and supported between prominent spines on 
the edge of this furrow and on the prothorax. 

The young saplings near the mound at Camp Wright 
were found almost entirely stripped of leaves by these 
ants. The great tree (live-oak) near by was in parts 
stripped to the very top, In beginning work on a tree 
the cutters seem to aim first at the topmost leaves. They 
prefer trees with a smooth leaf ; they eat grapes, radishes, 
&c., and can take celery, beet, young maize, and wheat, 
plum leaves, honeysuckle, and jessamine. Strangely 
ensugh, they do not like lettuce, paper-mulberry, figs, 
cedar, except the buds, when very hard up in winter. 
A nurserymay, on whose grounds Mr. McCook witnessed 
the ants at work and the scene of their former exploits, 
told him that they even entered his desk-drawers, and 
carried away part of his chewing-tobacco. At another 
plantation Mr, McCook saw an immense column of the 
ants engaged in plundering a granary of wheat. 

One of the most interesting questions for evolutionists 
centres undoubtedly in the causes and mode of continu- 
ance of the castes or differentiated forms of species like 
this ant. The worker-castes are sterile, and produced 
from eggs laid at different periods by the female; andeas 
to a blending of castes by intermediate forms, ‘nothing 
has yet been seen @f proved in the case of the cutting-ant, 
after careful examination by the microscope. The lowest 
castes of minims, in all individuals Mr. McCook examined, 
with special reference to the mouth-organs and eyes, had 
the same structure in equal definiteness and perfection, 
as the larger castes. Consequently, Mr. McCook again 
finds no way of comprehending how natural selection 
could have produced or preserved or improved these 
castes. May I suggest that we know as yet too little of 
the whole life-history of social animal communities, to 
say nothing of their past history in time, their conditions 
during long series of years, and the reaction of each 
cotnmunity on its surroundings, to assert that any hypo- 
thesis of evolution admissible as a vera causa in one case 
is inadmissible in another? We are but on the threshold 
of the study of the influence df s®tial laws and conditions 
upon human communities ; how can we expecte fb under- 
stand the influence of society and common interests upon 
specialisation in ants? Yet there are even now several 
possible ways of imagining the influence of wariation and 
changed conditions to have aided in producing .castes. 
May it not be that the comparative study of ayt-com- 
snunitizs ofthe same specieS, or of different species of the 


. sme gehus will at length furnish a key much more valu, 
















e 
able than wẹ yet know? How js it that natipns of man 
tise and fally increase or decrease? Are mot all men of 
one Species? Why are there so many castes? *If we 
cannot answer these questions perfectly, wh} he digmayed 
if we quarre] about terms as to the intelligence dr season 
displayed bysvarious animal forms? There is*nothing to 
be d8fe but for then to wait, study to comprehend the 
nature of proof, and then patiently invegtigate. The 
explanation of all difficult problems wilh if we are to, 


judge by the history of science, he very simple, much 


simpler and more illuminating than the acrobatic or the 
prejudiced intellects would have us believe. 
G. T. BETTANY 


NOTES * 


THE exhibition at Croydon, held in connection with the Con- 
gress of the Sanitary Institute of Great Britain, has a peculiarity 
attached to it which, though it has its advantages, is a disadvan- 
tage to the visitor, The peculiarity is that the awards of the 


judges will not be made known till the day of closing, viz., 


November 8. At most exhibitions visitors have their attention 
drawn to objects of high merit by the announcements of the 
honours the judges have awarded ; but here, and this, too, on 
subjects often affecting their own health, visitors can, even if 
they care to take that trouble, only form their own opinions, 
guided by the skilled advocacy of the attendants at the different 
stalls, If all the objects announced in the catalogue as essential,” 
“ indispensable,” ‘‘infallibly safe,” and ‘‘the only ones of the 
kind made,” are really so, then the practical application of 
sanitary science in households is in a lamentably backward 
state, even in particulars where those who are our leaders 
in sanitation would least expect it. It can hardly be sup- 
posed, however, that all the exhibits shown have been ad- 
mitted with the sanction of the Council as illustrations 
of the subjects discussed at the Institute, There are, for 
example, mus c stands, clocks, sausage mincers, billiard registers, 
weighing machines, mechanical toys, flower scissors, electric 
pens, nickel-plated goods, pantographs, bells, telephones, china 
cements, ‘‘lightning” knife sharpeners, &c. Some of the 
exhibits are made on principles that have been repeatedly 
denounced; for example, filters so clọsed that the filtering 
medium cannot be easily and frequently changed are now by our 
most expetienced observers admitted to ‘be unsafe, yet there are 
some in the exhibition. Traps of certain construction have been 
likewise denounced, yet they are shown. Ventilators of patterns 
generally regarded as practically useless, and so-called disin- 
fectants which are only deodorisers, are shown, It might, 
pethaps, have been well had the exhibition been called one of 
‘Sanitary and unsanitary appliances,” and then the visitor would 
have been put on his guard not to believe in everything shown 
there. Mr.F., P. W. Essie, C.E., has contributed part of a col- 
lection of the materials on which his paper on the dangers of bad 
plumbing (read at the Congress) wag based. It is intended as an 
unsanitary exhibition, and shows in an alarming ganner how 
some so-called sanitary appliances may Qecome a positive source 
of danger, Each specimen exhibited ‘‘ hasbeen associated with 
death and with diraster in sde shape or other.” It is a pity no 
handbook or any Lind of guide other than the unclassified list of 
entries in the catalogue has been prepared. We may beable to 
retam to the subject next week when noticing the listeof awards, 


AW article in the last number of the Revue Scientifique ton- 

an interesting account of Mont Ventoux (1,928 metres 
high), and of the scheme for erecting a meteorologicil? abserva- 
tory thereon, The project, which has been prepared by M. 
Morard, wader the direbtion of M. Bouvier, includes, first, the 
constructiono& agarriage-road, which oe jider the, summit 
accessible at gf time? The totaldength ill be rọ kilometres. 
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The obsetvatory will be påced at the very summit of the moun- 


tain, on a pléform of rock.” It will consist of & small rouké 


tower, constructed to resist the most violent winds, @ Mvery 
means wjll bg taken to establish an*equiibrium of temperature 
betweeg the inside of the tower and the outer air. The dwelling- 
house will be built a little lower, on the south ope, ang thus 
shelterad from the mistral which is extremely violent on the 
summit of the nfbuntain, and indeed has given to the mountain 
its name of Ventohz, A covered gallery of rr metres will con- 
nect the house with the tower, access to which will thus be easy, 
even in the midst of snow and storms, At the instance of 


`. Admial Mouchez rooms will be reserved in this house for 


scientific men, wh® may come in summer to carry on researches 
in astronomical physics, for which the limpidity of a Provençal 
sky is so favourable,- The difficulties of execution wonld not 
appear to be very great, and, in comparing the situation of 
the futuce observatory witn that of the Pic du Midi, General 
Nansouty has gone so far as to compare the summit of Ventopx 
to a sort of earthly paradise. The necessary expenses are calcu- 
lated at 150,000 francs, and to this all the chief towns of the 
South-East have already contributed handsomely, their municipal 
councils having the intelugence to perceive the great practical 
benefit to be derived from such an observatory, 


THE project of erecting a meteorological observatory on the 
top of the Ballon de Gervance, in the department of Haute- 
Saone, is progressing favourably, A fortress is being built on 
this elevated site, and will be finished next year. The garrison 
will very probably have the care of meteorological observat ons. 
A telegraphic line has been already established between the 
intended station and Belfort, 


M. BiscHorsHei is leaving for Nice with M. Garnier, the 
architect of the opera, and M. Loewy, the sub-director of the 
Paris Observatory, in order to inspect the site on which he intends 
to erect the new observatory, on which he is to spend a sum of 
60,000/., as we mentioned in our notes some months ago. Before 
determining on the details of his plan, M, Bischofsheim and his 
scientific and artistic advisers are to visit the most celebrated 
observatories of Austria, Germany, and England during this 
winter. 


Kine HUMBERT, of” Italy has sent a donation of 20/. toa 
committee ofganised to obtain subscriptions for erecting a statue 
to Galvani at Bologna. Galvani was born in that city in 1717, 
where he was a professor in the University ; he died in 1798, 


THE Fournal Ofictel publishes a decree organising, at the 
Observatory of Paris, the School of Astronomy of which we 
announced, a few months ago, the imminent creation, The 
pupils are to be appointed by the Minister of Public Instruction 
rom pupils of the Normal or Polytechnic Schools, or graduates 
in the mathematical sciences. They must be more than twenty- 
five years of age. They are to receive 6/, a month during two 
years, and reside in the obsefvatory. They will be obliged to 
follow courses of legtures at the Sorbonne and Collége de France. 
The Astronomers of, thé Observatory will give them special in- 
struction. After having passed their examination, they wul be 
appointed atdes-astronomes in any of the Government observa- 
tories, with a salary of ro/, monthly. Daring their stay at the 
obseryafory, they will practise calculations, meridian, and physi- 
cal astrqnomical observations, ves libres will be admitted 
und g certificate of efficiency. 


Mz. Cele, Wraccz, F.R.G.S., of Cheadle, has presented & 
the town Of Stafford an exceMent collection of specimens obtained 
by him in his travels in various parts ofthe yorld, apd which 
will, no doubt, prevg of great value to all thosg interested in 
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In the Cassel Library, as well, asi Archives at 


tate 
Hapover, Dr. G and fas sugteeded in discovering a whole 
series of important original letters, hitherto not kgown, frém the 


pen of Leibnitz, the philosopher, and gf Papin,*one of the, 


inventors of practical Rpplications of ghe power of steam, a 


@ RUSSIAN pftpers publish ethe projec? of the Exhibititn of 


Manufactures and Fine Arts, which wall be opened in 1881 at 
Moscow. We learn that the Moscow Anthropol8gical Soobety 
and the University propose to take an active part in it, and to 
give to the exhibition a scientific value. 


WE learn thatin the month of January, 1880, an artistic and 
Scientific exhibition will be opened in Algiers, It will be the 
first which has been ever held in the colony, 


Tue Society of Anthropology of Paris has received, at its 
last meeting, a letter from Felyx-Denys-Rapontayabo, a native 
King, in the Gaboon, who, having been educated in the 
Catholic mission, is a tolerably good French scholar, His 
Negro Majesty is sending to the Anthropological Society the 
skeleton of a gorilla, and volunteers to send any scientific docu- 
ments which may be required, 


In his last report from Saigon, Mr. Consul Tremlett alludes 
to his having been ordered by the Foreign Office to procure and 
send home a quantity of the bark known as Awang-nao, which 
during the past four or five years has been exported from 
Tongking to Trinidad, and there seems to have proved efficacious 
in cases of leprosy. The tree from which it is obtained is 
hardly known except to the missionaries, and is only found in 
the mountain forests of the north of Annan. 


A VIOLENT shock of earthquake is reported to have occurred 
in West Cumberland at 5.30 A.M. on Saturday week. A. vivid 
flash of lightning was seen at the same time, The shocks of 
earthquake in the southern districts of Hungary, some lasting ffom 
forty to fifty seconds, qpntinue in a north-easterly direction, and 
keep the population in a state of alarm, A shock of earthquake 
in the direction from south-west to north-east, was felt at 
Ekaterinodar, Caucasus, on October 9, at 8h. 55m. P.M, 


Tue Municipal Council of Paris has decided that artificial cold 
should be applied to the mortuary, in order to keep corpses ina 
state fit for public inspection and possible recognition for a Jonger 
period. In compliance with that decision 2 Commission, pre- 
sided over by M. Vauthier, an engineer of the Ponts-et-Chaussées, 
whọ resided long th England, has been appointed to report rpon 
the several ice-manufacturing machines, The work of the 
Commissioner is by no means an easy wne. The pneumatic 
process is not, so faras we are informed, to be brought into 
the competition. The ammoniac, the chloride of methyl, and 
the sulphurous acid processes are then to be brought under con- 
sideration. The two last methods are now exhibiting at the 
Cham@s Elysées Palace, and the ammoniac process is used 
in the largest Parisian ic@house, the “Glacière du Bois de 
Boulogne.” 

A RETURN by the Director of Administrative Statistics at 
Vienna (based on the latest census of the great European states) 
shows that out of 102,831 persons who lived over ninety years, 
42,528 were men and 60,303 women, The longevity of women 
is yet more apparent when we consider the numbers of human’ 
beings who attain and live @eyend 100 years. In Austria, there 
were 229jpmen centenarians to 183 male ditto ; in Italy, 241 
female to 141 male; in Hungary, 526 female to 524 male, &c. 
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IN a recent Consular Report on the trade and éommerce of , 


Benguzi the sponge fishery is described as being entirely in the 
hands of Greeks belonging to Kalimnos, Hydra, and other 
islghds, who annually frequent the coast of the Gulf of Sidra 
during the months of August and September, This Branch of 
e . . 
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e industry affordNempfoyment to upwards of se vessels, A 


diving apparatus is used jp fisténg for spores; the produce 


e during*the season is between, 25,800 and 35,000 sponges. A 


Auty of 40/, Ys levied hy Government on each diving apparatus 
aad I0/, on every vgl nob carrying that Apphance, The pro- 

heny last year was estimated to be worth 
about 15,000/., and fas exported chfefly to England, 


Mssrs, FRANCIS AND Co., of Hatton Garden, have recently 
devised an extremely useful telegyphic arrangement for ships, 
by which instant communication is given by the captain or officer 
of the watch to the helmsman. For the navigation of rivers and 
small waters such means of rapid telegraphing With the man at 
the helm must be invaluable, as in an instant an order can be 
given, and that, too, with absolute certainty, A leading and 
important feature in this new invention is that the signals to 
every part of the ship can be given from the one instrument, 
which is in-form like a handsome capstan, with the commutators 
so arranged. horizontally around its head that it may be worked 
by any one without the least instruction. 


A COURSE of elementary lectures in continuation of a descrip- 

. tion of the solar system will be delivered in the theatre of 
Gresham College, Basinghall Street, London, E.C., on the 
evenings of November 11, 12, 13, and 14, by the Rev. E. 
Ledger, M.A., F.R.A.S., Gresham Professor of Astronomy. 
The lectures will be delivered at 6 o’clock P.M., and will be free 
to the public. They will be illustrated by means of a lime light. 


As we have announced, the three Parisian telephonic 
companies have entered into a working arrangement, and are 
busy settling the details. In consequence of this fusion the 
subscriptions have ceased to be received, the future common 
price having not yet been agreed ‘upon, It is certain that 
it vglll be dearer than the cheapest, and cheaper than the dearest. 
According’ to every probability 600 francs a year fora single 
line, š ' a . 

THE gold discoveries in the north of New Caledonia are 
reported to be turning out very valuable. 


From Japan we hear that the manufacture of sulphuric acid 
is now being extensively carried on at the Osaka Mint, and large 
quantities are exported to China. 


THREE boa-constrictors, found in the Chinese island of 
Hainan, have lately been presented to the Botanical Gardens at 
Hong Kong. | e 


e 

_ WE learn from a report on the trade and navigation of New 
York for 1878 that g®ipe-sugar is being largely manufactured at 
Buffalo, three large factories have been established for the manu- 
facture of glucose in a solid and liquid form, 200,000 to 300,000 
bushels of corn being used in them per month. This product 
has a ready sale and is largely exported to Europe and other 
countries, and the business is said tope a very profitable one, 
` THE principal papers in the Thirteenth Annual Report of the 
Aeronautical Society are on the Flight of Birds, by Mr. Brearey 
and Mr. H. Sutton, 


‘THE report of the meeting of October 17 of the Eastbourne 
Natural History Society contains a paper ‘On the Additions to 
the Fauna and Flora of the Cockmere Distnet during the past 
year,” by Mr. F. C. S. Roper, a ae 


THE additions to the Zoological Society’s Gardens daring the 
past week include a Weeper Capuchin (Cebus capucinus) from 
South America, presented by Mr. A, Sargent ; a Silver Pheasant 

© (Zuplocamus nycthemerus) from China, presented by Mr. R. 
Moon; three Common Boas (Boa constrictor) from Bahja, pre- 
sented by Mr. W. Young; a Bosman’s Potto (Perodicticys potto) 
from West Africa, four Pied Wagtails (Motacilla yarrelth), 
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., OUR ASTRONOMICAL COLUMN ` 


MI PLANETS IN 1880,—In the first half of the ensuing 
year out of the four oldeg minor planets, viz, Ceres, Pallas, 
and Vesta will come in® opposition while not ‘fag frqm peri- 
helion, and cqnsequently their angular diameters and brightness 
will bg about a great as they ever can be, thus := » 

Pallas fo opposition ôn Jan. 12 will be in perihelion on Reb. 23. 
» » ” eD. I | 
Vesta yy č.» June 2 i June 19. 


Ceres Feb. 12 

, bad 
At opposition the brightness of Zalas, will be 6°8m., that of 
Ceres 7°3m., and that of Vesta 6'om, 


s 
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soon after the mounti 
night of exceptional clearness, found that Zakas presented a 
defined disk, which at the mean distance of the planet from th 
sun would subtend an angle of 051, which would correspond t 
I1”'4I at the distance unity. Again, Secchi observing on nigh 
near the opposition of Vesta in 1855, noted a disk a little less! 
than is presented by Jupiter’s first satellite, or about 078, which 
at the earth’s mean distance from the sun would subtend 1” ‘ox. 
There is a third instance in the case of one of the more- 
recently discovered planets, Zrís, which at the close opposi- 
tion in the winter of 1866, was measured by Mr. Talmage 
with Mr, J. G. Barclay’s 10-inch refractor at Leyton; he found 
the apparent diameter 0”'96, or the diameter at distance 
unity 089. Hence we should have for the real diameters 630 
miles for Palas, 450 miles for Vesta, and 400 miles for Jrts, 
dimensions beyond those which have been attributed to them on 
other grounds. The south declinations of Pallas and Vesta will 
render them fitting objects for examination at Melbourne should 
Mr, Ellery be disposed to try the powers of his great reflector 
upon them. Ceres will be well observable in this hemisphere. 

While writing upon minor planets it may be mentioned that 
their number has now been increased to 207; a circular from 
Prof, Peters, of Kiel, notifying the discovery of four new ones 
at Clinton (New York) and at Pola, by Prof, C. H. F. Peters 
and Herr Palisa. 


THE Rep Spor UPON JUPITER.—Dr. O. Lohse, of the 
Physical Observatory at Potsdam, who has watched this planet 
regularly during the last nine years, mentions that on June 5, 
when his observations of the present year commenced, the red spot 
was of an intensity of colour to be perceived at the first glance 
at 15h, m.t., when it was near the eastern limb, The sharp out- 
line and the form of the spot appearing to offer an advantageous 
opportunity for another determination of the time of rotation, 
numerous estimations and some measures of its position and size 
have been made at Potsdam. Dr. Lohse does not refer to any 
suspicion of proper motion, of which we have heard elsewhere, 
but, on the contrary, states that, with the rotation- period, 
9°9221h., added on to the epoch 1879, September 27, at oh. 
48°3m., Berlin M.T. (or 8h. 54°7m. G.M.T.), the successive 
times of transit of the middle of the spot over the central 
meridian may be obtained. From sensible variation in the in- 
tensity and tint near the centre and limbs of [the planet he con- 


jectures the superposition of very dense gas or vapour. As the 
spot exhibits remarkable permanence, it may be observable 
next year, and thus be the means of fixing the od of rota- 
tion with precision. Dr. Lohse further notes that this remarkable 


appearance upon the disk of Jupiter takes place at the time of 
recommencement of activity n the solar atmosphere 


A STANDARD CLOCK AT THE OBSERVATORY, STRASSBURG, S- 
Those who give attention toghorological matters will note with 
interest a communication from Prof, Winnecke, Director of the 
Imperial Observatory at St®ssburg, on the performance of a 
clock constructed for that establishment by Hohwii, of Amster- 
dam. The observed rates between 1875 and 1878 are exbabited' 
in tabular form, and are compared-with rates calculated from a‘ 
formula which Dr. Schur has investigated, viz. :— avd 

& 2. & 

° Daily rate = 0°000 + 0°0125 (5 ~ 750} — o'ọ110 fe 20), 
where å is the height of the bargmeter in millimetres ‘and ¢-the’ 
pores in thg clogk-case ed ecg in degrees of Celsius. | 

e Tae tabular statement (4st, Nack., No, 2,282bis much too long, 


to be reproduc€d here, but we make the feffowing extrast show-, 
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, interval, May 3-July 3, 9877; in the first column are the daily 
rates givengy the observations, and in the second those resukifig 
from the above formula :— ? 


ee 

e Ps 3 8. 
May, FIL a ee @-— 0'07 — 0'02 
.? pe Sa eee 0°00 + o'I 
2543 a a - 0°04 4! ~ 0704 
May 3I-June8 + 0°03 + 06 
*June 8-15 -= 0°04 + o'ol 
15-19 + 0'20 + 0°23 
19-22 e - O15 — 0'09 
22-26 we -+ o'ro + o'I 
26-29 %.. a e + 0'09 .| + 0°05 
Jone 2g-July 30 se e -= 0'05 ~ 0°04 

Dr. Winnecke r ‘ks that upon the experience in the interval 


1875-78 he beliéves the performance of the clock has not been 
hitherto excelle@ and congratulates himself upon the possession 
‘of a work of art, 


PHYSICAL NOTES 


WHo did discover the attraction caused by the vibrations of 
sounding bodies? Prof. Guthrie and Herr Schellbach of Berlin, 
discovered ıt independently of each other nearly ten years ago. 
But Guyot had observed the phenomenon before them; and in 
a papet in the PAiosophical Magasgine for 1849, by Mr. Reuben 
Phillips, on the ‘‘ Electricity of Steam,” the attraction caused 
by vibration is recorded as a new fact. 


‘THE transverse vibrations of metallic cylinders open at one 
end have been recently studied by Herr Fenkner, at Marburg 
(Hied. Ann., No. Da The following results were arrived at: 
The vibration-num of the tones of such cylinders are irde- 
pendent of the height of the cylinder, The vibration-numbers 
of the corresponding tones of two such cylinders are inversely as 
the squares of the circumferences (or radii), and they are directly 
as the thicknesses of metal. 


Prov, TOPLER, of Dresden, is well known to physicists by 
his researches on singing flames and by the mduction electric 
machine which bears his name. Topler’s machine, of which 
several examples were shown in the Loan Collection at South 
Kensington in 1876, resembles in form the more familiar machine 
of Holtz, and is based upon similar principles. Prof. Topler is 
at present engaged upon the construction of a larger machine 
having twenty rotating plates; and which is capable of gene- 
rating much larger quantities of electricity. This machine bears 
a close resemblance to the veriety of Holtz machine shown 
before the Physical Society a few months ago by Mr. W. J. 
Wilson, and to that gecently constructed by Mr. Ladd, which 
also had a number of plates rotating on a common axis, 


e 

APPARATUS for projeéttion, like the magic-lantern, always gives 
inverted i ost commonly this causes no inconvenience, 
for one can invert the object ; but there are cases in which this 
cannot be done, and the only resource 13 to rectify the image. 
To obtain this result, M, Duboseq ( Journal de Physique, Octo- 
ber) has recently conceived the idea of receiving the rays which 
would go to form the inverted image on a prism with total reflec- 
tion. Suppose an isosceles rectangular prism, placed with hypo- 
thenuse parallel to the optic axis of the Jens which the rays 
from the object are e convergent, and so as to receive the 
cone of rays on one side ; refracted ın the prism, the rays reach 
the hypothenuse at an angle greater than the limiting angle, are 
totally reflected, and sent toghe second side of the prism, where 
they are refigcted at the same angle as on entrance, and then 
go to the screen, fgrming an image which corresponds in position 
te the object, *As it may be desired to rectify the image in some 
other plane than the vertical, it is gound advantageous to mount 
the prism in a tube forming part of the projection apparatus, 
and capable of being turned round*the direction of the ray. 


. In » récent memoir on the plasticity of solid substances 

(Rev? Safni. xi. 1879), Signor Marangoni, with reference to 
Botfomlky’s experiment dividing ice with a wire, groups plastic 
substances in two classes. Those of the first class can be cut in 
two with a metallic wire like ice, and they can also be consider- 
ably -defOrmed. . Such aie ,plastic clay, fresh soap, camphor, 
black pit Substances of the second group give two mele 
on the two sides of the cutting wire, whieh then comegout of the 
slit, become, notche d bend over, resembling Jeaves; to this 
class belong vegetable Şapanese wax, dry Marsei p, tallow 
and stearine, but above olf yellgw wax and pgrafin, {The 











occmrence of th omena depends laytelgfon the diameter 
of the wire and Ôn K piter, Fos w wax, wires of 
$to Imm, diameter, for feraffings to 0'9 mm, are ni is 
With the former, the leaves are formed between © 8° and 40° 
with paraffin (meltige at 43°5°) only up to 15°. To produ 
the lamelle, different weights shoflid be dung to the wire în 
different The angle are very Similar to those Sefarated 
from rails when a locomotive with trong hrake applied, goes 
quickly down a steep inching, . > 

THE forms produced in the phonograph by utterance of the 
Italian alphabet are studied ia a recent paper by Signor Fautrier 
(Aus del Aten. Ven. [3], I., 1879). The vowels uttered in the A 
note of the violin (435 vibrations) gave generally three-pointed 
groups, presenfing certain differences, With regard to the con- 
sonants, it appeared that with the exception of /, m, s, andr, 
which give characteristic impressions, they only modify the form 
of the im on of the following vowel, and especially at its 
limits, Signor Fautrier adds some general considerations, espe« 
cially on the intensity of the ‘‘klangs ” given by the phonograph,’ 
and the theoretical significance of the apparatus, 


M. Gaston PLANTÉ, whose researches on voltaic electricity, 
especially on the construction of secondary batteries and on the 
henomena of their discharge have been from time to time laid 
fore the readers of NATURE, has just published the first instal- 
ment towards a second volume, The forty, es or so of this 
brochure treat of the effects obtained with M. Planté’s rheostatic 
machine, 


Dr. Konic, the well-known constructor of acoustical appa- 
ratus has just completed a new instrament which promises to be 
of great interest and importance. Dr. Konig has long mato- 
tained, in opposition to the theory of Helmholtz, that the 
‘combinational ” or ‘‘ difference” tones produced. by the simul- 
taneous sounding of two simple tones of different pitch are the 
result of very rapid ‘‘ beats.” The new instrument, which has 
not yet been seen outside M. Konig’s atier, isa kind of modified 
syren which puts the question at issue to a direct and crucial 
test. 


WE learn that Prof, Silvanus Thompson is engaged upen a 
Monograph upon the subject of Binaural Audition, which will 
embrace the whole existing literature of the subject. The work 
will not be published before next spring. 


THE magnets employed in Gower’s form of the Bell telephone 
are of unusual strength. It is stated that the [steel of which 
tbese magnets are constructed is made from the iron of Alvarre, 
which, though a particularly bad iron for most purposes, makes 
a steel unsurpassed for magnetic apparatus, 


THE phenomena which occur when the retina is struck by 
intermittent coloured light (alternating with total darkness) have 
been recently stugied by Signor Cintolesi (Ann, a Oftalmol., IJ, 
ang III., 1879). With a certam velocity of intermissions the 
field of vision ap at first still and regular in the colour of 
the active hght. The state is gradually ahanged, and, £g., red 
passes by orange, yellow, and green, into-a saturated blue-green, 
after which there 1s a return by the same colours to red, and so 
on in periodic change. ‘This phenomenon of a periodic ge 
with the complementary colour the author also describes in the 
cases of green and blue. The velocity of intermisslons must 
reach@o'1i sec. for red, 0°14 for green, and o'r§ for blue light. 
In hss theoretical views Signor Cintolesi has recourse partly to 
the Young-Helmholtz hypothesis, partly to Plateau’s oscillation 
theory, and paitly also to the photo-chemical properties of the 
retina, 

Ir has been noted recently by M. Jannetaz that, if a fine 
needle be turned round on a cleavage plate of (I mm, to 
2mm, thick) so as to produce a small hole, and then be gently 
pressed into the plate, a separation occurs, surrounded by New- 
ton’s colour-rings, and have the form of an ellipse. The major 
axis of this ellipse makes M Migle of 49° with the fibrous frac- 
ture, and*its length is to that of the minor axis as 1'247 to I. 
This ellipse has the same orientation and relative size as that of 
the propagation of heat in gypsum. Further, thg larger axis 
corresponds with the direction of greatest resistance to bending, 
and the greatest elasticity. i 

Epison’s new electromotor, with which he proposes to drive 
seying-Inachines, watchmakers’ lathes, and other kght machi- 
nery, 


electric generator, but placed longitudinally betweem the -limi 
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an armature resembling that of a Siemen#dynamg- , 















z e 
ofa horse-sho ed. electro-magnet. „A gimilar disposition 
was previously employed b M?Marcef epz in the excellent 


littte dlectromotors shown ky himẹbefore the French Physi 
Society last year. PaaS 7 
* IN the latest pattern of telephone transmitter sent by Mr. 


Edison tp this countty, the button of compressed carbon derived 
from -smoke, has been. abaadoned in favdtr of another 
device. A smalh réd ofeordinary hard carbon, of the quality 
useg in produeing the electric light, is moufited behind a mita 
disk and adjusted in loose contact with a light spring faced with 
platinum. i ment is therefore nothing more or less 
than a microphone attached to the back of a disk which receives 
the vibrations of the voice. 


Ar a late meeting of the Académie des Sciences, M. Wardon 
made a suggestion to substitute nickel for steel as a material for 
compass needles, M. Wardon adopts a circlet of the metal of a 
form similar to that devised by M. Duchemin, When the appa- 
ratus was submitted under the direction of the Ministére de la 
Marine to a comparative trial with that of M. Duchemin, it was 
found to be decidedly inferior for nautical i 3 for the 
oscillations of the etised circlet are extremely slow, owing 
to the comparatively feeble intensity of magnetisation of nickel. 





“GEOGRAPHICAL NOTES 


AT the last meeting, October 15, of the Russian Geographical 
Society, the Secretary, M. Sreznevsky, read a detailed report on 
the -geographical work done during the past summer, After 
having spoken of the gallant geographical feat of Prof. Norden- 
aljold, e sketched the results of the expeditions of Col. 
Prehevalsky, MM. Potanin, Alferaki, and Pyevtsoff, and of the 
expedition engaged in exploring for the Central Asian Railway, 
As to ethnography and statistics, the secretary mentions the re- 
searches by M. Kuznetsoffin Western Russia, by M. Syrkou in Bul- 

ia, the anthropological researches of M. Meredlenovsky in the 
Crimes, M, Polyakoff in the Ural Mountains and Caucasus, M. 
Kibalchich! on the banks of the Dnieper, and M. Miclucho- 
Maclay in Australia.¥As to this last, the Society engaged him to 
reten to Europe, for the publication of the very rich results of 
his explorations, but he prefered to take part in a zoological 
exploration undertaken by Australian ists, The pecuniary 
positon of M. Maclay is a very criticalone. After having under- 
taken his extensive travels without sufficient means, he has 
received from the Society about 7,000 roubles, which sum was 
certainly quite insufficient to meet the t expenses neces- 
sitated by these travels. Now he has contracted debts for about 
15,000 ronbles at the Singapore bankers, and the Society seeks 
private subscriptions, the: means for paying these debts, in 
which it is supported by the opinion of the whole of the Russian 
ess.” Finally Prof. R. Lentz made a communication on the 
bours of the International Conference in the Meteorology of 
the Polar regions. The Copal Society Will take an actjve 
part in the organization of the meteorological stations in these 
regions, v 

THE Moscowskiya Vyedomosti has received the following in- 
formation as to the Amu-darya expedition, dated Katty-kourgan, 
October 19. At Termez the expedition was divided into two 
parts: one has gone in boats down the Amu to Fort Petro- 
Alexandrovsk, the other through Surkhan and Rafiuaghan rivers 
to the Vaksh river. The results of the expedition are im t: 
it has explored the Amu-Darya throđghout its length, and its two 
branches, the Vaksh and the Pyandj rivers, for fifty miles above 
their junction. The topographers have prepared maps of these 
parts of the two rivers, and completed the maps of the Amu by 
several details ; several latitudes and longitudes are determined 
astronomically, and zoological collections obtained, A levelling 


of the Amu is made up to Chardjuy. We notice the appear- 


ance of a Russian work by M. Lokhtin, ‘‘ The Amu-Darya River 
and its former Connection with the Caspian.” It contains a 
description of the river, a sketchSihe historical data as to the 
Amu, and a review of the hypotheses as to the causes of the 
changes of its bed; it is accompanied by a map, The third, 
fourth, and fifth volumes of the ‘‘ Report of the Amu-Darya 
Expedition,” contain reports by M. Zaboff on hydrographical 
works in the lower parts of the Amu-Daria; by M. Dorandt, 
on the astronomical, etical, and hydrometrical fheasure- 


ments ; and by Prof, Schmidt, on the slime of the AmwRivgr. . 


Tue @cath, from paralysis, in India, is announced, of Major 
tlerbert Wood, anthor of a well-known work on the Arlos 
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Caspian Region, on the hydrographyof which he coftributed 
Seferal paper§ to this journal. s yns 

THEtasi number of the Zsvestia of the Russian Geographical’ 
Society, contains the py of a meeting sof the Society 
in October, 7878, and several interesting papers :w-. $ 
Prshevalsky, gn the obseryations of Dr. Richthofgn; by K. 
Scharthorst, on the barometric measurements of heights in 
Central Asia; by M. Mayeff, on the upper parts of the*Amu- 
poet hy according to the description of Ibn-Dsgt; and by M. 
Miclucho-Maclay, on the Agomes Islands. The notes contain 
information as to the travels of MM. Prskevalsky, Nordenskjold, 
and Grigorieff, In the note by Colonel Scharnhorst, on the baro- 
metrical measurements.of heights made by M. Prshevalsky 
during his journey to Lake Lob-Nor, the measurements being 
calculated by comparison with barometrical obse@vations at Nukus 
and at Omsk, the heights of which above jhe sea-level are 
exactly known from geodetical measurements, they are trust- 
worthy, and the error does not exceed 100 feet, The height 
of Tashkend, calculated by comparison of six years’ barometrtcal 
observations with those made at Omsk, Kazalinsk, Nukns, Petro- 
alexandrovsk, Baku, and Astrakhan, is 1,516 feet. The other 
places of eral interest are: Kuldja, 2,080 feet; the passes 
across the Narat and Yuldus Mountains, 10,370 feet and 10,040 
feet ; the junction of Ehabiragay and Baltangay Rivers, 5,320 
feet; the town of Kurl, 3,240 feet ; Lake Lob-Nor, 2,500 feet 5 
Lake Sayram, 6,920 feet ; and Guchen, town, 2,310 feet. 


We are glad to notice the appewance of an ‘Annuaire for 
Turkestan” (Turkestanskiy Kalendar) for 1880, which contains 
much useful information as to the mineral riches of the country, 
its meteorology, financial situation, and statistics, besides a route- 
map and a map of the general-governorship of Turkestan, 
We learn from Annuaire that ‘forkestan possessed in 1877 
only thirty-five schools, with 1,848 scholars, . 

THE November number of the Geographical Society’s periodical 
contains three short papers: Notes on the Topograpi y of the 
Sierra Nevada of Santa Marta, U.S, of Columbia, by Mr. F. 
A. A. Simons; Exploration of Oregon in 1878 by the Wheeler 
Survey ; and Pévtsof’s Expedition in North-West Mongolia, by 
Mr. E. D. Morgan. The first-named is illustrated by a map 
which is not particularly well lithographed. The geographical 
notes, however, are the chief feature of the number. e Dutch 
Arctic Expedition claims the place of honour, and two 
are devoted to Dr. Holub’s career. There is also a long account 
of the native territories south of the Zambesi, abridged from a 
report to Sir Theophilus Shepstone, which embodies informa- 
tion hitherto unattainable, and the more valuable as it has been 
revised by Dr, Holub. The exploration of the Swat River by 
the AMullah is recorded. ‘The concluding thirteen pages are taken 
up with notes on new books and new maps, the map part bearing 
a close resemblance to a catalogue. 


Mr. STANFORD has published a new Library Map of the 
World, on Mercator’s projection. The size is 5 feet by 3 feet, 
and has several new and admirable features. ‘The currents in 
the ocean are shown by strong blue waved lines. The areas 
occupied by these currents, which are chiefly caused by the great 
periodical winds, have an oscillating boundary or limit, as waved 
lines are better calculated to indicate this, than the firm and 
sharply defined lines uently used. A few of the lines in each 
current have arrow h to indicate the direction. Figures in 
blue upon these waved lines, give the maximum and minimum 
rates in nautical miles per twenty-four hours. These are 
selected, we believe, from innumétable observations that have 
been registered and examined by Captains Evans*and Hull of 
the Hydrographic Department, and pubkishe? in their invaluable 
t Wind and Current Charts.” The drift cùrrents in the Indian 
Ocean and China Sea changè with the Monsoon winds, and in 
the chart they are shown gs they flow during the south-west 
monsoon, which blows from Apml to September. The trade 
and monsoon winds are named over the map in red letters, and 
the areas over which they generally blow are tinted In cdlours. 
The areas over which north-east winds blow are colourtd kłue, 
the areas for south-east winds pink; other areas are differently 
oploured in accordance with the particular direction of the winds 
which blow over them. A gradyates scale at either sfdaot the 
chart shows the sun’s progress te and fro between the tropics ; 
to the ne the glfart the sun’s vertical action may be traced as 
he proceeds ngthward to the Tropic of Capres and,to the right, 
his return jfurgey southward to the Tyopt ofCapricorr® Dates 
are givgn atgintervals of fige day’, the intervening days being 
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indicated by small red do&. Ins aces to the north of the 
chart, amallanset maps havebean’ dean to give the completfoi 
of the geography in the Polar areas, and upon “thesegwill be 
found, Sndicated by colour, the ayrage summer limit of open 
water agfares known, The curves of qual magnetic variation 
are alsp shown upon these small maps, and the spots known as 
the magnetic poles are named. The northern mit of ebee 
beyond which trees are unknown, is shown upon the map 
of the’ Arctic gegions. The principal ocean mail routes are 

~ sKown by brokg black lines, and upon the longer lines the 
names of ports of departure and arrival are named, The number of 
days, the average of numerous voyages is noted on each line, and 
the distances in nautical miles from port to port are also given. 
‘The submarine telegraph cables are shown by strong black lines 
with dots at short intervals, and the various cables to the United 
States are identified by having their dates attached. ‘The land 
is coloured politisly giving the most recent territorial divisions, 
and a bright red colour is reserved for British possessions, which 
enables the reader to see easily how frequent are the stepping 
stones of British territory over the face of the earth. Altogether 
it will be seen this map is well calculated to serve a great variety 
of useful pm poses ; its execution is all that could be desired, 


Dr. NACHTIGAL has received a telegram from Malta to the 
effect that Herr Geraid Rohlfs’s expedition, having reached and 
explored the Kufara Oasis, was there set upon and plundered. 
Herr Rohlfs and Dr. Anton Stecker were consequently com- 
pelled to return to Benghazi, though they hoped to receive help 
and compensation from the Turkish Provincial Government. 


TRUBNER AND Co, will shortly publish a new work on 
Madagascar, under the title of ‘‘The Great African Island: 
Chapters on Madagascar,” by the Rev. James Sibree, jan The 
wor Ma contain à popular account of recent a in the 
physical geography, geology, and exploration of the country, 
and its natural ile and Potany ; ard in the origin and divi- 
sions, customs and language, superstitions, folk-lore, and reli- 
gious beliefs and practices of the different tibes. It will contain 
physical and ethnographical maps. 

GxoLoaists will be glad to learn the appearance of a trust- 
worthy map of mines in Russia in Europe Prof, W. Moller, 
tt Carte des Gites miniers de la Russie d’ Europe.” 


'S We notice in the last number of the Bulletin of the Belgian 

Geographical Society a paper on the colour of eyes and hair in 

Belgium, by M. Vanderkindere, with maps: on the Zambere, 

by M., Wauters ; and the quarterly report on the demographical 
-and medical statistics, 

THE Church Missionary Society a short time back entertained 
the idea of establishing,a sanatorium on the west coast of Africa, 
and the matter, it may be remembered, caused some discussion 
between thir adviser, Capt. R. F. Burton, and the Rev. T. J. 
Comber, a Baptist missionary, at one of the Geographical 
Society’s meetings last session. It was proposed to place the 
sanatorium on Mount Cameroons, which rises to a height of over 
13,000 feet, justin the angle of the Gulf of Guinea, opposite 
Fernando Po. Two agents of the Society accordingly proceeded 
thither ın the missionary steamer Henry Venn, and ascended the 
mountain to the highest peak. Their report was favourable to 
the suitability of a spot some 7,500 feet high, known as Mann’s 
Spring, but to build a residence there and cut a road to it would, 
it appears, cost more than the Society can afford in order to 
recruit the health of their missionaries. 


s UNDER the heading of ethmography, a paper by Père Petitot, 
on the Asiatig origin of the Indisns of Arctic America is com- 
menced in the currgnt nymber of Les Missions catholigues, 


"Tue great work undertaken by the Russian Geographical 
Society under the title of ‘*Works# of the Ethnographical and 
Statistical Expedition to South-Western Russia” 13 now com- 

leted. The whole work consists of seven volumes, in nine 

iculgs, or nearly 4,800 pages, and it contains abundant most 
useful*infofmation as to those countries which afford so great an 
integest By the variety of their population. 

‘W*notice the appearance of the following important works 
recently published by the Russian hical Society :—(H 
The effhth volume of its Memoirs (Zapioki), which tains 
a “f General Sketchfof a Theoryf Constant Marine Currents,” by 
Colonel Schilling, and a ‘Note on the New ‘Map of Persia,” 
by Genegal Stebnitziey, with the map itself, whicheisyone of the 


Most important acluisitioms go the exact etaphy of Asia 
e . 


(] . 

duting recent yearg.—{2), The fourth volumi -offthe translation 
of Ritter’s “Asia,” besng the defcription of the Altay and Sa 
Mountains within the limits 4 the Russian Empjre, with very 
important appendix (far larger thn the ogigina 
MM. Potanin and Semenoff, being a résumé of all new informa- 
tion acquired from 1832 to 1875.—%3) “The Kas Land ” 
(Kashgaria), historical and geographical sketch, of the 
country, of its military forces, naw trade, by M. 
Keropatkin, with additions of General Stubendorff and at. 
Sreznevsky,—({4) ‘‘ A Journey to the Holy Land of the Prince 
Radzivil-Sirotka during the Years 1582 to 1584,” published and 
annotated by M. Hildebrandt ; and (5) The two first volumes of 
a ‘ Catalogue of the Library of the Geographical Society,” con- 
taining books ow mathematical, physical, and general geography. 
The importance of this cataloguejwill be realised by all those who 
know what a number of works appear in Russian on the 
geography of Russia and Asia, and how difficult it is to know 
them. We notice with pleasure that the catalogue contains 
detailed indexes of all papers that have appeared in the publica- 
tions of the Geographical Society. Animportant work, being 
the description of M. Potanin’s journey to north-western 
Mongolia is already in the press. 





CELESTIAL PHOTOMETRY 


‘THE volume of the annals of the Harvard Observatory just 

issued is one of importance to astronomical science, 
as the new director, Prof. Pickering, has included in it the 
photometric observations which have lately been carried on with 
so much vigour. The first chapter is devoted to a description of 
the forms of instruments—many of them new—wwhich have been 
employed, and in this notice we shall limit ourselves to an 
analysis of this part of the volume. , 

The first instrument employed was constructed by attaching a 
Nicol to a donble-image prism in such a way that it could turn 
freely around its axis. By a graduated circle and index, the 
angle could be measured to tenths of a degree. When two 
bright objects were viewed through this instrument, two images 
of each were formed by the double-image prism, either of whigh, 
by turning the Nicol, could be made as faint as was desirable, 

tever their relativg light, the faint image of the brightest 
could thns always be reduced to equality with the bright image 
of the faint object. The true relative brightness is then deduced 
from the angle through which the Nicol is turned. 

This form of photometer may be used without a telescope in 
the comparison of bright stars which are sufficiently near each 
other, but the loss of light is . By Fresnel’s formula for the 
reflection of light, each of the four surfaces of the prisms will 
reflect four cent, The amount they would transmit, were 
there no other losses, would therefore be ("96)4 = ‘849. -This 
supposes that the faces of the Nicol are perpendicular to its 
aas, If made ofd¢he usual form, the loss would be still greater, 
The unavoidable defects of the surface, dust, absorption, and 
the reflection at the surface of the balsam cementing the prism, 
reduce still further the transmitted light. bout ‘80 will remain 
under favourabis cremano ince the ie ene we 

ual images, only one or ‘40 can into each, and when 
the two images are reduced to equality, their brightness will be 
only ‘20 or ‘40 of that of the fainter object. For any but the 
brightest of the heavenly bodies, it is accordingly necessary to 
increa€e the light by means of a telescope. 

The following general reffarks occur on this form of instru- 
ment, 

“Since the relative positions of the Nicol and double- 
image prism are unimportant, either might be placed in 
front of the object-glass, between the object-glass and the 
field-lens, between the felg ieni and eye- iens, or between” mo 
eye-lens and the Unless the dot eimage ism js pl 
i front of the object-glass, two images o the latter will, 
in general, be formed, giving two emergent pencils, both of 


which must without to the eye. There is danger 
that on m@ving the eye one or other of these pencils will be 
partially cut off, thus reducing the brightness of one of the 


objects. If the two images to be compared are brought v 
ae together, this is less likely to occur, On the other hand, 
at least one of the images of a double-image prism is mot 
achromatic; and, if the prism is placed in front of the object- 

lags, the colour becomes marked, In this case, also, it 
barrie: difficult to obtain a prism having such flat suffects that 


the images will not be distorted, since any irregulprities afe * 


work itself), by, 
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magnified by the power of the telgsco, e. If the two | were both placed in front of the eye-l@hs, the Nicol being next 


es are separated by a distamge d, ‘any tWo stars at about 


isSinterval may be brought togeteer, so that any star may Be 
com with na those on rel ok of a circle havin 
& radius d. With a late prism in which g equalled about 3°, 


ar attempt was mage to cœmpare 8 and p Persei and B and y 
Lyre ey placing the prism in fron} of the objective of a 
telescope having aneaperjure of {bout 310 A direct 
measure of the Whriations in brighthess of the above-nam 
ifple stars might thus be obtained. This plan was abandoned, 
owing to the colour of the images. $ 
“There is one other position of the prism, that where the eye- 
piece forms its image of the objective, in which the emergent 
pencil will remain undivided. This is, howgver, the exact 
point at which the eye should be placed ; and, moreover, the 


theeye. One marked advantage of this instrumest, was that 
the cigcle instead of the index, turned with the Nicol. The 
labour of reading was thus mych reduced. The Nicol was also 
replaced by a double-intage prism, with the ddvgntage that 
the field of viegy was less obstructed. With this form, owever, 
the age number of mages formed by succesfive reflections, 
when R° bright object was observed, rendered it sometimes 
difficult to determine which should be compared. e he 

A much simpler arrangement was later It consisted 
of two concentric tubes, one carrying a graduated circle, the 
other two indices. In the first of these tubes, a double-image 
prism was inserted ; the other, which waf held next the eye, 
carried a Nicol. This photometer was used without a telescope 
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interval between the images cannot, in this case, be altered. 
Good results were obtained by placing the prism a litle nearer 
the eye-piece, as in the first of the instruments described below. 
The advantage of placing the prism between the eye-lens and 
field-lens is that it is less likely to reduce the field of view. As 
this plan is open to the double objection of dividing the emer- 
gemt pencil and keeping the images always at the same distance 
apart, it has not been employed in the following observations. 
‘©The fourth, position for the prism i? between the field-lens 
and objective. It then separates the emergent pencils by an 
amount increasing with its distance from the objective, but, on 
the other hand, the interval between the images is proportional 
to its distance from the focus. Whatever, therefore, is the 
interval between the two stars, within certain limits, their images 
may always be made to coincide by first {turning the prism and 
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then sliding it along the axis of the telescope to the proper 
distance from the focus. A prism:may therefore be used, in 
which the separation is small, and thus the two images of the 
objective may be rendered nearly coincident. 

“The position of- Nicol i imparatively unimportant, 
Since it must turn without movin t: ouble-image prism, it is 
more convenient to place it between the latter and th eye. It 
was, accordingly, sometimes placed between the eye-lens 
and the eye, and sometimes between the field-lens and eye-lens,” 


e Wenow come to the instruments, 


The first observations were made with an eye- jiece having a 
Nicol between it. two lenses and with the doubl -image prism 
between thig eye-lens and the eye. The observations mide with 
this apfpacktus are regarded as preliminary ; a second photometer 


* das constgicted, m which the Nicol and double-image prism 


Fio, 3 (Scale 4). 


to compare the relative-brightness of Saturn and Mars, and 
Jupiter and Venus. A tube was attached to this photometer, 
so that the light should always pass neariy normally through the 

i When the objects were sufficiently bright, and within a 
ew degrees of one another, good results were thus obtained, 
but the colour of the images, and their want of symmetry, was 
a serious objection when a great diference in light was to be 


measured, ‘ 

| After an experience of some months with these instruments, 

certain improvements suggested themselves, and still another 
hotometer was constructed, represented in p tive in 
ig. I, and in section, on a scale of one-fifth, in Fig. 2. In 

both figures, B represents the eye-plece, in front of which is 





Fia. 4 (Scale. °°, 
inserted a Nico], A. A circle, dividtd into degrees, is attached, 


and turns with the eye-piece. The indices DD are fastened to 
the tube g, which rslides ifto the telesco F is a rochon 
prism, which was used instead of a double-image prism ef spar. 
As it consisted of quartz, the separation of the images 
amounted to somewhat less than 1°, so that the emergent pencils 
overlapped each other by nearly three quarters of the digmeter 
yenen The apparatus had, moreover, the great advantage 

the images were precisely alike and nearly tic. 
The paism was placed in a tube, $hith could be drawh towards 
or from the eye-pjece by a cord G. Attaching this photometer 
to a telescope, an directing it towards a ta the latter appeared 
double; am $he inj between theecdmponerts might be 
altered at wil}, š ° ` 
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These photometers could only be used for comparing objects 
very nodr together, as double stars, or satellites, For preager 
intervals, ar®ther device waf tried. Two achromgtic prisms of 
small angle wer placed in front of the telescope, se “3 to 
cover the cen portion of its @bject-glass. Two images of 
any object would thus be formed, sepatated by an interval de- 
* pendeat $n the gngle of the prisms and on their relive positions. 
y turning ne or both of the prisms, the direct\8ns oF tie two 


imageg yay be altered at will, and their distance varied between 
the sum and the difference of the angular deviation of the prisms. 
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After bringing the images near together, they could be com- 
pared by one of the photometers described above. This method 


was tried with two circular prisms, having a diameter of 4'4 cms., 


and producing a deviation of about 1°°3. A telescope was used 


having an aperture of 10 cms. ‘The light of any objects nearer 
than 2™6 could be measured with this instrument. e constant, 


or proportion of the light transmitted by the prisms, was easily 
determined by comparing, by the photometer, the two images 

This instrument, like those previously 
described, has the great advantage that both objects are seen 
under the same magnifying power, and therefore closely resemble 


of the same object, 








fing 


each other, even when the condition @f theairis not good. This 
plan ot be used for large intervals,.since, if the angles of 
the pri eare large, the images will be coloured the 
secondary, spectrum, and it would also be difficult to find the 
objees. With a large telescope, the prisms could not be 
reached*easily by the observer, and the large diameter required 
would be am @bjection to their use. 

The ifeawnggested itself t8 Pfof. Pickering, that such photos 


meters might be used to compare’ the colouys of ihe components 
of double stars, by measuring the relative light of ie portions 
of their spectra. £ fombined spectroscope sPhotometer, 
h s 
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shgwn in Fig 3, was devised, A is a Nicol, Peco i noit of the 
eye-piece B. Thegzradusted cirgle € c is att®chd& directly to the 
tube carrying the Nicd?; an es the 








fhe indices D D are fasten 


-tube G, which slides into th@ telgftope. H ise direct-vision 


prism, by which the images of the staw ane converteli into linear e 
F is a diaphragm placed a the focus, and having $ 

the gdg& of the pring. ` It 
is, therefore, @erpendicula® to the Lede god permits a short 
portion of each to pass threugh, &e appeas as tno stars, of 
atolour which may be vaiied with the position bf the objects 
observed, as regards the axis of the telescope, Their relative 
light was measured by forming two images of each, by a plate of 
Iceland spar, E, which was used instead of a double-image 
prism, since the rays were not parallel. The light was then 
measured by tubing the Nicol. 

All of the photometers described above are open to the objec- 
tion that the loss of light is very great. Under the most favour- 
able circumstances only ‘20 to ‘40 of the light is used ; so that, 
with the laige telescope of a@ e 38 cms., faint objects 
appear no brighter than with a telescope having an aperture of 18 
to 24 cms., with a common eye-piece, To remedy this objection 
which was greatly felt during the observations of the satellites 
or Mets; a class of photometers of wholly different form was 
tri 

In these the image of some bright object, assumed as a 
standard, is reflected into the field of the telescope, and its light 
reduced by a known amount, until it 1s no brighter than the 
object to be measured. An unobstructed view of the latter jis 
obtained meanwhile, with an eye-plece of the usual form. The 
first of these struments is represented in Fig. 4. 

The image of the faint object formed by the telescope is 
viewed by the eye-piece A. The hght of the bright star taken 
as a standard, passes outside the telescope, and falls upon the 
prism B, by which it is reflected through the objective D of a 
small auxiliary telescope, and falling on the prism F, 1s brought 
into the field of view. The faint object 1s thus seen m one 
of the field with the full aperture of the telescope; while the 
bright standaid appears in the other half of the field, its image 
being formed by the small telescope. cand E are two Nicols, 
of which E may be rotated, and the hght paming througheit 
reduced at will oc G is a graduated circle, attached to 
the tube canying D and £, and m ing the reduction of the 
light by an index H, which is fixed. e whole photometer 
may be turned around the axis of the large telescope, the 
tube carrying the prism enables the latter to rotate around 
the axis of the auxiliary telescope, and, finally the prism 
may be tipped around an axis parallel to its edges, 
Either two of these motions enable the observer to bring 
any object into the field of view of the small telescope, 
Practically, the second and third motions were used for 
the purpose. The first of these movements was reserved 
almost exclusively for the purpose of placing the prism so that 
it would conceal the bright star or planet with which the faint 
object was to be compared, when their distance apart was small, 
Otherwise, its hght as seen in the large telescope, would be so 


spectra, 


intense as to interfere with the proper estisfate of the hght of - 


the faint object. 1 is a lamp, by which the half of the field 
covered by the prism F may be illuminated, so as to render it as 
bright as the other half of the field. A piece of blue glass, K, 
served to vary the colour of the light, . 

Great difficulty was experienced in obtaining good images of 
bright tars with the small telescope, on account of the Nicols 
used. Since the rays passide through E are convergent, aber- 
ration is caused by the obliquity of its faces, even if they are 

Jane and parallel. Hence the Nicols were removed, and a new 
Ben tried. The lenses of a double-image micrometer being 
taken out, two V-shaped pieces of brass were attached to the 
slides carrying the divided lens, A square hole, or ‘‘cat’s eye,” 
was thus formed, whose dimensions could be altered at will, by 
turning the micrometer screw. This arrangement is shown in 
M N, Fig. 6. Placingitnear the objective D, Fig. 4, the light was 
varied by changing thea the small telescupe. All these 
instrument% ghowever, were heavy, difficult to adjust, and not 
easily removed and replaced. ‘These defects were remedied by 
still another form, represented in perspective in Fig, 5, and in 
section, on a scale of one-fifth, in Fig. 6. The same letters 
are used as in Fig. 4, for the corresponding parts. The 
faint objèct is viewed with the eye-piece A, while the 


light pf the bright object, passing, outside of the telescope, is 


yefletted by the prism B into the object-glass D, whose e 
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is varied by th I, which moves the plajes M N. Finally, 
the prism F throws the light integhe fidld§ of The whole is 
attched to the tube H, whith slidegeinto the end of the telescope. 
This photometér is light, can be easily removed, and bya suitable 

“adapter may be a fd fo any telescope., As it forms a single 
fiece, the adjustmepts are tittle liable to be disturbed. 

In fhe observations®especially duging twilight or moonlight, 
errors were apprehemded from the cbmparative ess of that 
half of the field tovered by the prifm F. his prism was rẹ- 
plated in other forms therefore bya piece of parallel glass, They 
were then called photometers £ and J. The reflected stars they 
formed were much fainter, and double, one image being pros 
duced by each surface of the glass. Still these instruments had 
the advantage that the field was unobstructed, and the star to 
be measured might be placed in any desired position, as regards 
the standard. 

The latter class of photometers can be used only in the 
measurement of faint stars, If the image of the object seen in 
the large telescope is brighter than that formed by the auxiliary 
telescope, no setting of the Nicols or micrometer screw will 
render them equal. This difficulty was obviated by using the 
photometer shown in Fig. 4, removing the Nicols, and replacing 
its eye-piece by the concentric tubes referred to in an early part 
of this analysis. The images of the same object, seen in the 
large and small telescope, were first compared, and the constant 
thus found wes used in reducing the observations of other 
objects. The advantages of this photometer are that stars of 
greatly’ different bnghtness and in different parts of the sky may 
be compared ; but the loss of light is great, and the images are 
seen under different magnifying pow ers. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE,—The Board of Natural Science Studies have 
recommended a new set of regulations for the Natural Sciences 
Tripos, to take effect as regards the first part of the examination, 
in the aster Term of 1881,and as regards the Se Easter 
Tgrm of 1882. In effect ıt 1s intended to provide for a class list 
in general natural science honours in June each year, founded on 
aggregate knowledge shown by candidates in the first part of the 
examination, provided no credit is givefiin a subject unless the 
candidate has shown a competent knowledge of that subject. 
Each of the three classes is to be arranged in alphabetical order. 
The general arrangement of subjects and practical work has 
already beensettled, but the details will no doubt invite attention. 
The working of Regulation 6 is rather cunous. ‘In the first 
part of the examination there shall be a practical examination, 
either written or wivd voce, or both, in such subjects as the 
Board of Natural Science Studies shall from time to time 
determine, provided that ın all those subjects in which there is 
no such pracfical examination, one or more gf the questions in 
the printed papers refer to objects exhibited at the examinatign.” 
Regulation 7 states that there is to be a practical examination 
either written or vivé voce, or both, in each of the eight subjects 
of examination in the second part. Regulation 14 proposes that, 
ın arranging the class-list for the second part of the examination, 
the examiners shall have regard to general knowledge and ability 
as well as to special proficiency in cne or more subjects. No 
candidate shall obtain a first-class for proficiency in one subject 
unless he show a competent knowledge of some cognate subject. 
When Human Anatomy is taker as the principal subject, 
either Zoology and Comparative Anatomy, or Physiology, be 
taken as a necessary cognate subject. Regulation 15 includes the 
following :—In each case of giving a first class in the second 
pait of the examination, the examiners shall specify the subjects 
for which the candidate is so placed, or the reason for specially 
distinguishing him.—A discussion in the Arts School on the 
proposed regulations for the Natural Sciences Tripos (on October 
31), was opened by Mr. Sedley Taylor expressing great doubts 
about the desirability of giving swewpa prominent place to hnman 
anatomy in an honours examination, He read to these present 
the opinions of three eminent physiologists and anatomists 
specially obtained by himself on this point, and they were, on 

e whole,’against the proposed r tion as unnecessary, i 
human anatomy were to be taught in the only way in which it 
could fairly enter into the Tripos, for its general and-net its pro- 
fessional value, while usually the memory work involved was 
enormoys, “and such as to be ‘of quite technical character. °eDr.° 

‘Humphry strongly supported the regulations and the distribution 
e e 


of subjects, as a method of aiding in pyeserving a scientific study 
of puman anatomy. Dr. Paget dissented stron from this 
view, not as aemeans of discouraging the study of omy, but 
to | the strain of constant change by questions which went 
to the root of the matter believed no suffisient settlement 
could be expegted unless or until the Tripos was Yivifed into | 
two—biologica] and non-biological; it was unwieldy afd un- 
mana%eable in its present state. Surely it was not’ impossible 
to frame some division of subjects which might secure this and 
be found workable. Mr. Balfour did not agree Ẹith the way ir 
which human anatomy was regarded as so fer apart from the 
anatomy of all other animals as to gainsuch distinctive marks, 
while no such division was made in physiology. Mr. Trotter 
thought it would be quite impracticable to enter upon the dis- 
cussion of the Tripos at present, and that it would be impossible 
to divide the subjects into biological and nonebiological, The 
geologists would object. Mr. J. N. Langley testified to the 
iceing Pag often found in choosing or combining their sub- 
jects. r. Bettany strongly supported Dr. Paget’s projected 
division of the Tripos into two, but with this differenca, that 
men who gained a degree in the first part of the Tripos, as now 
proposed, in the ‘‘comparatively elementary ” parts of the sub- 
jects, should be allowed to gain their final class in either bio- 
logical or non-biological subjects, without such complex and often 
uncertain or vague regulations to puzzle candidates. 

THERE can be little doubt as to the health of Cambridge being 
good, and the increasing confidence in Cambridge as a place of 
education, in view of two facts, viz’ that the death-rate during 
the Michaelmas quarter has been only at the rate of thirteen per 
thousand, per annum ; including only six deaths from the seven 
principal zymotics ; and that the entry of freshmen at the colleges 
this year is the largest ever known, having increased by at least 
one hundred, It is the more incumbent on the university or the 
colleges, to see that space for exercise, recreation, study, and 
sleeping are fully provided for every undergraduate, and to take 
an active part in preventing disorderly men from remaining to 
vitiate others ; and it is equally the duty of every wise man not 
to tempt our youth into overstrain of body and mind. 

Mr. PATTISON MUIR, Caius Preelector in Chemistry, lectures on 
the Metals this term, and also on Advanced Systematic Chemistry 
to Tripos candidates. Professors Liveing and Dewar have 
issued a notice of great importance to those desirous of prose- 
cuting researches in chemistry, The new rooms added to the 
Chemical Department will enable them to accommodate a 
limited number of students who have had the necessary training 
and are desirous of prosecuting chemical research or of acquiring 
skill in special branches of chemistry. Applications for per- 
mussion to prosecute researches must be made personally to the 
Professors, and all investigations mugt be subject to their 
approval. Mr. A. Scott, BA. Prof. Dewar’s assistant, will 
have the general superintendence of thig part of the laboratory. 

A COURSE of practical instruction in Experimental Physics 
will be given in the Cavendish Laboratory during this term. 
The course will be adapted to the :equirements of beginners, 
and demonstrati:ns will be given daily at times to be arranged 
with the members of the class. Thus again one of the most 
necessary classes is to be provided, but we trust Mr. Garnett’s. 
energies in this department will not be overtaxed. 


OxForD.—In a congregation to be held on November 18, 
the amendwents to the proposed statute respecting degrees in 
Natural Science will be considered. As the proposed statute 
now stands, scholars in the Faculty of Natural Science may offer 
for Responsions Greek and Latin, or Greek or Latin with either 
French or German, and shall also be examined fn arithmetic, 
the elements of plane geometry and algelta yp the binomial 
theorem. An amendment has beeg proposed by Prof. Rolleston 
to substitute the elements of deductive logic for algebra beyond 
proportion. In moderatigns (first public examination), Prof. 
Rolleston proposes to insert deductive and inductive logic as an. 
alternative for algebra. Candidates will be obligedeto offer 
either Greek or Latin, with either French or German,"and “will be 
examined in the theory of logarithms, Euclid, trigonométry gs far 
as the solution of plane triangles, and elementary mechaniss. The 


founcil have proposed amendments abolishing tp clauses 
granting the rights of Masters of Arts to Masters Of Natural 
Sciente, since counsel’s opinion has given it ‘to be beyond the. 


pova o% the University to grant such privileges to a new faculty. 
e council gill accordingly propose a dec®ee aythorising tha 
Vice-Chantelaor to take whatever Fou may Be necessar¥ to obtain 
e e . 
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the power of conferring op Masters in Natural Science the rights 
and privileges at present chjoyed by Masters of Apts. 

The statut@ providing that there shall be two examiners in ea 
of the three braffches of the natural science school wilh tome 
into opêration this term. The thr@e new examiners will be Dr. 
Odling im Chemistry, Prof. Ray Lenk in Biology, and Mr. 
W.N.SGticker, Brasenose, in Physics. hg 

Dr, Acla, Regius Professor of Medicine, wilPgive a gablic 
lecture,gt the Museum, November 20, on the new hospital at 
Baltimore, U.Ss, and its relation to the medical studies at the 
Johns Hopkins University, and to general medical education. 

Mr. C. J. Baker, of Manchester Grammar School, has been 
elected to the Physical Postmastership at Merton College. 

THE Board of Trimty College, Dublin, have elected Dr. 
Alexander Macalister to the Professorship of Anatomy, and 
Chirurgery, in Dublin University, vacant owing to the resignation 
of Dr, B. McDoyel. Prof. Macalister still retains his Professor- 
ship of Com ve Anatomy, but resigns the Professorship 
of Zoology and the Directorship of the Zoological Museum. The 
election to the former of these posts we observe is fixed for an 
early day in this month ; the nominators are the members of the 
academic council of the University of Dublin, with a veto on 
the person nominated by the board. The election to the 
Directorship of the museum is in the hands of the board, and to 
this the person elected has always been the professor of zoology. 
The yearly emolument from both posts is between 3007 and 
4007, a year, 





SCIENTIFIC SERIALS 

Annalen der Physik und Chemie, No. 9.—Questions in 
molecular physics figure largely ın this number, Herr v. 
Wroblewski inquires into the nature of absorption of gases, by 
a kinematical method, ınfening from the phenomena of motion 
of gases diffusing in absorbent substances, the condition in 
which they exist in these. The phenomena in caoutchouc are 
studied, and the author concludes, inter alia, that the absorp- 
tion of protoxide of nitrogen, carbonic acid, and hydrogen by 
caoutchouc is a purely physical process, and the gases retain, 
after absorption, their gaseous state and all characteristic 
propaties, The constant of diffusion of a gas depends only on 
physical properties, and chiefly its specific gravity, being approxi- 
mately inversely proportional to the square root of this ; but the 
specifically lighter gases show greater constants than this relation 
expresses. The constant for protoxide of nitrogen and carbonic 
acid increases with increase of temperature, and at 10°C. is fifty 
times smaller than that for carbonic acid in water. A caoutchouc 
membrane is to be conceived as a porous plate endowed with 
gas-condensing and rarefying powers (the gas moving through 
the pores).—-M. Chappnif investigates the condensation of gases 
on a glass surface by 3 amiar method to Magnus’s, viz., 
measuring the expansion between two exactly known tempera- 
tures, of a certain volume of gas at constant pressure in contact 
with a large glass surface, and inferring the original volume of 
the gas, The numerical results for hydrogen, air, carbonic acid, 
sulphurous acid, and ammonia, from o? to 100° and 180°, are 
given, and utilised in determining the absolute coefficient of ex- 
pansion at constant pressure (a slight correction of the former 
determinations being necessitated by the phenomenon in question). 
Maynus’s statement that at 100° there is no condensed gas layer 
on a glass, surface is shown to be incorrect in the case of 
ammoma.—A paper by Herr Schleiermacher treats of the 
quantity of liqud condensed on a moistened body. The author 
rejects Wilhelmy’s numerical values for the condensation, and 
considers that, #n determining the specific gravity of a liquid, if 
one be content with aa accuracy of 0'002 per cent., the influence 
of cOndensation may be neglected ; in general the coefficients of 
condensation would be, at the’ most, eof the order of o-ooco1 


zg The specific heat of watea is anew determined by 
„ctm. 

Her Heusichsen, who arrives at the number 1'071 (for 100°) ; 
this stanés abut midway between Regnault’s result, 1°013, and 
Jamin’g, 1°222, (Stamo got 1°125, and Munchhausen 1°030.}— 
Herr Posh finds that the oxygen-polarisation of platinum and 
palladium increases the friction of these metals toa glass surface 
coated wigh Water or dilute sujphpric acid —Mr. B. O. Peirce, 
jun., shows from eriments how greatly the electromotive 
force of gas elements depends on the nature of the electrojyte.— 
Herr Edlund, replying {p a criticism by Herr Dorn, gives experi- 
mental evidence that the etecigomotive force in passage Of liquids 


e e e 
. e 
. e 
e e s . è 
. 2 °, 
a X -. 
. ie ° 
s e e 
e .° Š 
ee e 





Ne YATURE 7 et ot 


thrpugh tubes depends directly on the velodtty, dot on the 
P ; also e E he rtional ® thé cross-section; 
and explains the facts dbserved “by the unitarian theory.—y1eær 
Fenkner expounds some laws @f trarféverse vibratlens of metallic 
cylinders open at one end.—Remainiag epa 
on anomalons dispersion of light, by flerr Sieben,—Researchese 
on the height of the atmosphere, &c. (conținut), by Herr Ritter. 
On the elecwomotive for®esof the Grove glement in units of 
Siemens and Weber, by Hew Riecke. © e 
e 


t Tas Journal of the Royal Seller herd Society, vol. ii, No. 6; 
October, contains the 7ransactigss of the Society, ~On a new spe- 
cies of Cothurnia, by John Davis ; with Plate 20. Cothurnia is a 
genus of stalked infusoria very closely allied indeed to Vaginicola. 
Mr. Davis’s new form is apparently very correctly referred to 
it; but if so, his species is nota rotifer, and, we presume, does not 
possess a mastax. The infusorian is described as much smaller 
than its lorica, and is so figured when contracted ; this is not cha- 
racteristic of a rotifer.—On some causes of Brownian movements, 
by Dr, W. Ord. Observations suggested by the study of 4m- 
phipleura pellucida mounted in Canada balsam, by lamp-light 
and sun-light, with various objectives, by CoL Woodward.—On 
Abbé’s experiment on Plasrosigma angulatum, by Col. Wood- 
ward.—On new species and varieties of diatoms from the Cas- 
piin Sea, by Dr. A. Grunow ; translated, with additional notes, 
y F. Kitton ; with Plate 21.—The Record of current researches 
relating to invertebrata, cryptogamia, and microscopy. ‘This 
record forms a most valuable portion of this journal. It occu- 
pies over 100 pages of this number, and, as far as one can judge, 
the notices give a very fair epitome of the papers quoted. The 
attempt to make this 1 ecord a complete one of the invertebrates and 
of cryptogams is praiseworthy, but it seems to us that our yearly 
zoological and botanical records already do this in a fairly per- 
fect way. Would it not be better that this bi-monthly record 
should confine itself to those papers of special interest to the 
microscopist, In this record references to papers of the type of 
Fischer on Voluta musica, Norman on Solenopua, or Pfeffer 
on Philippine pteropods, might be omitted. Only those who 
have worked at compilmg bibliography know the great labour 
and skill required to keep up such a record; and certainly the 
editor of this journal deserves the special thanks of all worker& 
with the microscope. 


e 

THE Gaszetta Chimica (fasc. vi. and vii.) Contains the 
folowing pa :—On the chiorides and oxychlorides of tung- 
sten, by U. Schiff.—On a method of preparing economically the 
bibasic citrate of quinine, by F. Dotto-Scribani.—Re-earches on 
Satureja juliana, by P. Spica.—Chemical researches on the salts 
obtained from the mother liquors of the salt works of Volterra, 
by A. Funaro.—Chemical analysis ofa Chilian chrysocolla, by N. 
Pellegrini.—On a singular decomposition of the chlorhydrate of 
phenyl-ethyl-amine, by M. Filet and A. Piccinii—On some 
neutral ammonia salts (citrate, phosphate, photosagtonate), by 
F. Sestinii—New experiments on resinous substances, by G. L. 
Ciamfcian.—On the isomeric nitrosalicylic acids, by U. Schiff 
and F. Masino.—On the pretended artificial tannic acid, by P. 
Freda.—On piperidine, by R. Schiff.—On tHe action of cyanide 
of potash on the ammoniacal derivatives of chloral, by R. Schuf 
and | S. Speciale.—On the crystalline forms of anglesite from 
Sardinia, by Q. Sella.—On the forms of crystallisation of some 
substances belonging to the aromatic series, by R. Panebianco.— 
On lithgfellic acid and some lithofellates, by G, Roster,— 
Chemico-mineralogical researches on the lavas of the volcanoes of 
the Ernici in the Valle del Safco (Rome), by S. Speciale.—-On 
the discovery of nitric acid in the presence of nitrous acid, by A. 
Piccini. 


THE Rivista Srientifico Industriale (Nos. 17 and 18).—From 
these numbers we note the following ‘papers :—On a new method 
for determining the distribution of magnetism In magnets, by 
Prof. G. J. Agostini. —On the electromotive forces developed. 
by saline solutions of different degrees by concentration with the 
metals which form their base, djih. Eccher Dall’ Eco.—On the 
temperature pf the voltaic arc and of the positive and negative 
polar extremiffes of the carbons during the production of the 
electric light, by Prof. Rossetti—_On the decomposition of 
chlorhydrate of ethyl amine by heat, by M. Fileti and A: Piccini. 
—On the preservation of dragon flies with fading colours, by, 
Prof. Pietrg Stefanellii—On a new hydrometer for measuring 
the water supplied to steam-boilers, and called “‘ Isaghidrometro ” 
by its,invetitor, Sig, Massarotti.—Of the work which? be 


performed by the beams of certain aquatic motors, by. esare 9, 
. 


pers Researches e 


e meter) qs the point of fusion, „The speci 





Teneti. —On some recerft_co micatfons made to the Paris 
Chemical Gomety, by the Éditor. On the filling of a barometer 
e tube in vacuo, by Prof, Damiano Macaluso. 

° THE Archives g Scierces physiques et naturelles (September, 
Genev) contam the f@llowing papers of note :—Review of the 
rincipal publicatians og physioldfital botany Muing 1878, b 

Marc Miche&.—On xylic acid, 1t prepmgtion and compound: 
d&ived from the same, by MM. E. Ador and Fr. Meier.—Noted 
on the last report of the Council of the Royal Astronomical 
Society (London), vy Prof. Gadtier.—Analysis of some recent 
works relating to the topography and the constitution of tho 
moon, by M. Rapin.—-Account of the sixty-firgt meeting of the 
Swiss Naturalists’ Association, on Aug. 12-14, 1878. The 
remaining contents of the number consist of mere extracts from 
papers published in other serials and relate all to chemistry, 

La Natura (vol. iii., Nos. 16 and 17} contains the following 
papers of interest :—On the intensity of electric currents and of 
extra-currents in the telephone, by G. Farraris.—On the correc- 
tion of mer thermometers, by C. Ferrarii—Observations 
made during the earthquake of August 9 last, by A. Serpleri. 
-——On two new meteorological works, by C, Ferrari, 


SOCIETIES AND ACADEMIES 
LONDON 
Mineralogical Society of Great Britain and Ireland, 
October 21.—Dr. M. Forster-Heddle, president, in the chair.— 
The following papers were read:—On the mineralogy and 
geognosy of the Orkney Islands, by the president.—On a 
probably dimorphous form of tin, by Dr. C. O. Trechmann.— 
On some Cornish tin-stones and tin capels, by J. H. Collins, 
¥.G.S.—Experiments on the elasticity of minerals, by John 
Milne.—On a peculiar pasty foim of silica from Leadhills, 
Scotland, by Andrew French, F.C.S. 


Paris 


e Academy of Sciences, October 27.—M. Daubrée in the 
chair.—The following papers were read :—Notice on the life 
and scientific works of M. Dortet de fessan, by Admiral Paris. 
—On the galvanic oxidation of gold, by M. Berthelot. This 
refers to Grotthuss’s observation of the dissolving of gold-wire 
when used ag positive pole in sulphuric acid traversed by a cur- 
rent, The attack is not due to formation of persulphuric acid, 
but solely to the influence of the current and contact of the elec- 
trode with the electrolysed liquid.—Decomposition of selenhy- 
dric acid by mercury, by M. Berthelot. He observed such 
decomposition when the substances had been in contact with 
each other a few years.—Note on the development of railways in 
Brazil, by Gen. Morin. Two maps from the Emperor were 
shown. ‘Tfe total length of railway in operation in the pro- 
vinces of Rio de Janeiro, St. Paul, and Minas Geraes, is 8,882 
km.; in construction, 1,751 km.; total, 4,633 km. From 
1,000 km. to 1,20¢°km, of the working lines have a broad gauge 
of 1°60 m. ; the rest, for local traffic, a gauge of 1m. The 
mountain chain near the sea in Rio de Janeiro presented great 
difficulties, but beyond, the railways lie in long and fertile val- 
leys.——Critical reflections on experiments concerning human 
beat, by M. Hirn,—On ee of M. Zander of Stock- 
holm, by M. Norstrom. is a system of mecharffcal and 
passive gymnastics, machinery wérked by steam being used to 
move the limbs of the subject in various ways (the force being 

suitably proportioned). M. Larrey remarked on the complicat 
and expensive nature of the apparatus, and desired scientific 
data as to the effects obtained,—Result of researches made with 
a view to find the o of estival reinvasions of phylloxera, by 
M. Faucon, ‘The principal cause he considers to be carriage by 
the wind (inferred from the result of fixing a sheet of oiled 
white paper on a board at the top of a post facing the wind). 
Other causes are passage of fA insect on the surface of the 
ground, and the presence of eggs.—On the app ce of mil- 
ew or false American oidium in the vineyards of Italy, by M. 
Pirotta, — Determination of longitudes, latitudes, and azimuths 
in Algeria, by M. Perrier, He shows that the probable error of 
each definitive result is about one-tenth of a sedond of an arc,.— 
Specific heats and points of fusion of different refractory metals, 
by M. Vjolle. The specifig heat of iridium grows regularly with 
the tesfperature, and the formula gives 1950 (of the air-thermo- 
ific heat of gold hardly 
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1032", ium, 1500°, platinum, 1775°.—Chlofide of lime 
battéry by M. Niaudet. The positive ele e isa zinc plate 
in a solution of chlopide fF sodium, The negative,” one of 
carbon surrounded by ents of carbon and chforide of lume 
in a porous Vessel, All the combinations produced. are Soluble, 
and he battery remains an indefinite time at rest Without being 
used up. The electromotive force at first is over 1°6 vojt.—On 
the combinations of phosphuretted hydrogen wit hydracids, and 
on their beat of formation, by M. Ogier.—On erbine, by M. 
Cléve, He recognises M. Soret’s priqrity, and the identity of 
the substances he himself called Aolmitenm with M, Soret’s X.-—~- 
Complementary note on commercial trimethylamine, by MM. 
Davillier and Bursine.—On ordinary cellulose, by M. Franchi- 
mont. This refers partly to dehydration wf cellulose with 
sulphuric acid (chloride of zinc did not decompose cellulose). 
On glucose, by M. Franchimont.—On the a ansmissibility of 
human rabies to the rabbit, by M, Raymond. Two rabbits were 
inoculated with blood and saliva (respectively) from a.hydro- 
phobic person, That inoculated with saliva showed signs of 
rabies four days after, and soon died. Pieces of its salivary 
glands (got thirty-six hours after death) were introduced into 
two other rabbits, who also died (paralysed), but without passin; 
se di a violent stage.—Researches on Daltonism, by MM. Mac 
and Nicati. Theyaimed at comparative measures of the quantities of 
light perceived in different parts of the spectrum by the Daltonian 
and the normaleye. Curves were got corresponding to the three 
varieties of Daltonian eye. The descent of the curve in the 
green the authors think they have been the first to prove cer- 
tainly. No simple relation between visual activity and intensity 
of light was ascertained.—On the origin of the toxical properties 
of the Indians’ curare, hy M. Du Lacerda, None of the vege- 
table or animal juices often added by the Indians to the product 
of Bee doce have the effects of curare, and Strychnos caste/nee, 
also, S. triphnervia, are found to give curaric effects fully.—Ex- 
perimental researches on human heat during rest in bed, by M. 
Bonnat. In all seasons the minimum of the body-temperatuie 
(observed in the rectum) is between midnight and 3 A.M. At 
Nice, in winter, the minimum is rarely under 36°35 in summer, 
36°°4 or 36°5, From 3 A.M. the temperature rises till 9 A.M, 
(becoming, eg., 36°°9° in winter), The maximum is between 
2 P.M. and 4 P.M., and from 9 P.M, the temperature slowly falls 
to the minimum. From 9 A.M. to 9 P.M. in winter the varia- 
tions do not exceed three-tenths or four-tenths of a degree C.; 
in summer they may reach six-tenths. 
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THURSDAY, NOVEMBER 13, 4879  ¢. 
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: ® 
DEMON ILOGY AND DEVIL-LORE 
Demohology and Devil-Lore. By Mongure Daniel 
Conway, M.A, B.D., of Divinity College, H&rvard 
University,e Cambridge, U.S.A. Member of the 
Anthropologieal Institute, London. With numerous 
Illustrations. 2 wols. 8vo. (London: Chatto and 
Windus, Piccadilfy; 1879.) 
SASE two volumes carry us back to the period when 
existing deeds were embryonic, and when primitive 
man, was creating his religion from his environment. 
The lights of heaven, animal and vegetable life, the 
elements and natural phenomena supplied the raw 
material of mythology, and received embodiment as 
anthropomorphic deities. Mr. Conway premises the 
inexactness of speaking of the worship of stock and stone, 
of insect and reptile as primitive. He expresses his belief 
that these only acquired intrinsic sanctity when the origin 
of their imputed sacredness was lost—the progress of ideas 
being from the far to the near, and not from the near to the 
far, Macaulay has attributed a monotheistic faith to the 
first inhabitants of Greece. Chalmers has done as much 
for China, and Mr. Brown, in his great Dionisiak Myth, 
has stated his conviction that “there is no gradual evolution 
in human thought, and that the earliest stages of religion 
and worship were infinitely superior to those which 
succeeded them.” But whilst he endorses these opinions, 
Mr. Conway must remember that they are not shared by 
other competent authorities. Dr. Goldziher, for instance, 
stoutly maintains that religion was painfully evolved from 
mythology, and that polytheism has been the invariable 
precursor of faith in a single God. In this conflict of 
opinion we are as unprepared to decide whether worship 
rose from the idol to the Deity, or sank from the pure 
religion of a golden age into the vagaries of a degraded 





mythology, as we areto determine whether an adoration 


of the geneyative powers preceded or grew out of that of 
the sun. In the presént state of our knowledge we must 
be content to suspend our judgment; but in examining 
Mr. Conway's work we must remember that it rests upon 
atheory which at least is not proven. 

The undefined pantheism of primitive awe, says Mr. 
Conway, gradually melted into dualism, and the varying 
aspects of the Almighty as distributor of good and evi] 
caused his separation into distinct embodiments of these 
principles. This is doubtless, in a sense, perfectly true: 
“theism is found side by syle with unconscious pantheism, 
of which it ds only an expression,” and the Jew had in 
Jehovah a distributor.of the evil as Well as of the good 
before he evolved, or inherited, the conception of Satan. 
We are, however, inclined to befieve that the first super- 
natural power which forces a coaviction of its existence 
upon the mind of the savage is that of evil, and that the 
idea of a Beneficent being is both subsidiary and of later 
occitrence. First, the embodiment of evil is feared and 
propitiated; next, when invoked successfully for the de, 
structien af the worshippey’s enemies, he begins to exhibit 
(to his worshipper at least), an amiable phase of hif cha- 
racter, and the cgnflicting elements which ‘thus cme into 
play form the gartas of the rival enjities BfeGod and 
Devil. i s s e . 
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E. first volute ef dhe work, which iW inftwo sections, 


ddals with the Demon and i$ devglopment into the Diagen, 
whilst the second volume is devoted to theDgvil. This 


latter volume is filled with the fhedlogical conceptions * 


which onginated and developed the ‘personification of 
abstract evil® These afe*scarcely guitesl for discussion in 
our pages, and for an account of their subtle gradatigns 
we must refer our readers to the book itself. The demon, 
however, is not theologica but natural; it is a being 
the harmfulness of which is not gratuitous, but incidental 
to the gratifimmtion of its desires. It is the embodied 
expression of the natural obstacles with which savage 
man found himself obliged to contend, and hunger, 
heat, cold, wild beasts, the warring elements, darkness, 
disease, and death were the causes to which it 
owed its birth. It was to propitiate the hungry demon 
that sacrifices were instituted: in the hope that such 
offerings might satisfy the insatiate appetite of the 
monster to which not only human hunger and privation, 


but also eclipses were held to be due. Here we may. 


offer an explanation, omitted by Mr. Conway, which 
throws light upon the character of this devourer of the 
sun and moon. From the most remote antiquity the two 
points at which the ecliptic and the moon’s orbit intersect 
each other were called the head and tail of the dragon. 
As these are the points at which eclipses happen we see 
at once why astronomers fabled the existence of a monster 
which devoured the sun and moon. Once started the 
progress of the myth was easy, and after many varying 
phases the hunger fiend found its later developments in 
the form of the ogre and the vampire. Mr. Conway says 
that the visible consumption of sacnfice by fire in part 
originated the belief that it was the element ef fiends, but 
it appears—on his theory that the progress of thought 
was from the far to the near—more probable that the sun 


having been the primary object of worship lent its cha- © 


racteristic of heat to some of the abstractions to which it 
gave rise. This class of demon was modified as the 
painful action of mtense heat, in the desert sand, in 
sunstroke, and in drought, was observed by man, The 
worship of the gin in heaven would pass easily into the 
worship of his natural representative of fire on earth. In 
opposition to light and heat we find darkness and cold 
personified, and trace in such tales as the descent of 
Ishtar to Hades and the deaths of Baldur and Adonis the 
grief of man for the loss of the sun. 

A propos of cold Mr. Conway reminds us that hell, 
which we are accustomed,to regard as unpleasantly warm, 


really means a place of fireless darkness—fire being far , 


too agreeable in northern latitudes to be regarded with 
disfavour, and he traces the superstitious desire for burial 
to the south side of a church to a wish for proximity to 
the happy abodes of Brimir and Sindn—fire and cinders ! 
This passage is instructive, apart from its humour, for it 
teaches us how in the co t revolution of opinion the 
god of tagday is the fiend of the morrow, and how, as’ 
Mr. Fiske has pointed out, the German Abgott sums up 
in a single etymology the history of the havog wrought 
by the monotheistic idea amongst the ancient symbols of 
Deity. To this degradation certain later forms of demon 
.werg due, and it is thus that thg gipsy language retains as 
the’word for God that which we employ as theppella-, 
tion of theedevil. G * 
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Mr. Conwey pdsses in review the myths which spyng | demoniacal vice, infamy, and misery by which we are 


from lightning, As the, blasing-efes of ‘Siva, the dart, of 
Fudfa, the spear of Odie, ané*the sword of St. George ; 

e and treat#of the typboon caused by the passing of the 
sob-tailed dragop and ¢he various emhbodiments of whirl- 
wind ånd waterspou®, of sand-glgud and figod. He next 
proceeds to dgaM with the animal demons; and here 
whilst we find much amusing folk-loré, we are surprifedy 
that he has not worked out that degradation of deities to 
which he himself alludes, and which might here be so 
effectively produced. Thus, although we have a sugges- 
tion of association between the hare and the moon, due 
probably to the resemblance of their Sanskrit names, and 
a statement that the lion is a symbol of majesty and of 
the sun in his glory reached in the zodiacal Leo, we have 
no hint of the extremely important change from the wor- 
ship of the bull to that of the lamb due to the precession 
of the equinox, which brought a different sign for adora- 
tion at the vernal equinox, and which caused, in all 
probability, the substitution of the Pascal Lamb for the 
worship of Apis; this feast of the ¢ransi# having its 
remembrance at the present day in the hot cross bun. 
Similarly we have no explanation of the association of 
the ass, the cock, and the goat with phallic ritual, though 
their association with the most holy rites of that creed 
could not fail to have diabolised them in the eyes of 
adherents to succeeding faiths. The Pleiades, the Suc- 
coth Benoth of the Chaldeans, were represented by a 
hen gathering her chickens under her wings ; and we are 
surprised that Mr. Conway, who rarely loses an opportu- 
nity for startling the orthodox, has not here found a 
parallel to Christ’s lament over Jerusalem. He has an 
interesting notice of the wehr-wolf, which was seemingly 
suggested bY Mr. Fiske’s excellent little work, ‘ Myths 
and Myth-Makers,” a volume to which, if we mistake not, 
Mr. Conway is much indebted. The animal kingdom 
thus furnished its quota of demons, and we are shown 
how every force which could be exerted injuriously in 
claw, fang, sting, or hoof, was pressed into the service of 
evil. 

Hostile saces were demonised of old, just as is the 
kidnapping white man of to-day among$t the black rgces 
of Africa. The varying physique of contending nations 
may have originated the myths of giants and dwarfs. A 
small people possessed of superior intellectual powers 
would scarcely fail to impress their huger opponents; 
though we must not lose sight of the gigantic features 
which are so frequently associated with solar herogs, and 
which may, perhaps, suggest a more satisfactory expla- 
nation. With our recent experience of famine in India, 
we shall have no difficulty in understanding the dread in 
which its embodiment was held, nor the adoration of the 
Hindu for the rain-giving Indra. Yet Mr. Conway justly 
laments that this adoration has taken the form of temple 
building throughout the land, for the offering of a worship 
impotent to arrest the faminsmbermon, whose course might 
have been stayed had the expenditure thus lagrshed been 
devoted to observatories—since modern science has 
pointed out the relation existing between sun-spots and’ 
years of scarcity. He at the same time reminds us that 
we are more intent upon scaring our own pedple with 
the Bell and devils whieh we have inherited from,oure 


*sfirounded.’ We'cannot follow Mr. Conwayethrough his 
long end Interesting catalogue of the other natural 
features which have been*demonised—the mountain steep, 
the gloomyenight, the mysteries of disease and of death— 
thisshe has Worked out with great care, and à résumé of 
these sections would fail to afford an idea of their 
interest. These natural obstacles personified and demon- 
ised by man having played their part, shrunk, as he 
advanced in civilisation, from theirsternble proportions, 
to rake way for more general forms expressing com- 
paratively abstract conceptions of physigal evil. 

On the one hand stood moral man, on the other un- 
moral nature. Man had by this time®discovered that 
moral order in nature was represented solely by his own 
power; the good gods were now respected only as” incar- 
nate in men, whilst the active powers of evil remained 
hateful and hurtful to man, each becoming more purely'a 
demon, and passing on to become a devil. Man in his 
growing culture gave a more symbolic cast to those repre- 
sentations, which had hitherto been purely naturalistic, 
and those semi-metaphysical conceptions were evolved 
which Mr. Conway classes under the general heading of 
dragon. In this class come the chimera and sphinx, 
huge worm and serpent, Behemoth and Leviathan. 
Finally, the terrible conclusion that evil is a positive and 
imperishable principle in the universe—the notion of 
remorseless fate—of arbitrary will to which every human 
agony is attributable, detached from universal organic 
necessity, gave birth to the stupendous conception of 
embodied abstract evil in the person of the devil. 

Only those who have attempted an investigation similar 
to the present one of Mr. Conway can appreciate the 
patient labour incident to the collection of widely-scattered 
materials and the mass of varied reading necessary to fit 
the author for his task, and we are happy to bear witness 
to the evidences of careful preparation with which these 
volumes abound. It is to be regretted that his excellent 
matter is frequently enveloped inerhetorical embellish- 
ments which render the comprehension of His meaning 
difficult. Mr. Conway’s style of writing is charac- 
terised by recapitulation, want of concentration, and a 
constant parenthetical introduction of matter only col- 
laterally related to the subject in hand, which render 
parts of his book far from easy reading. His explana- 
tions of the formation of legendary characters and of 
myths appear to us at times somewhat strained, and he 
leans unduly upon the metaphysical aspect of the ques- 
tion to the exclusion of those archeological and astrono- 
mical explanations which would have so greatly enhanced 
the value of his work. He has indeed dealt with phases 
of folk-lore, and has shown howe physical and material 
wants were crystallised,as entities, but he has, in our 
opinion, failed to make out, as he might have done, the 
genealogy of the infefnal powers, and to cite those 
explanations which a knowledge of the astrononfy of the 
ancients so constantly affords. In illustration of our 
remark, we may instance his treatment of one of the 
enost important myths, that of Bel and the Dyggon. He 
mentions that Bel is lord of*the surfdce ofethe earth, 
includipg the atmosphere, and quotes long translations 
from tablets, giving accounts of thg eonfligt as it was 


pagan Yprefathers, than in endeavouring¥to remedy the | known tọ the Babylonians. aie Gonfpares Bel’s sword 
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with that mentioned in Genesis as turning every way ie. 
guard the tfee pf life; He tells us that the, Bel whom 
Milton gaw was Cromwell and the dragon the serpent of 
English, oppréssion ; and that to the Jews the power 
of Christendom came to be represented æ$ the reign 
of Bel. Bat out of all this he obtains nothing father 
than @n idenfificaton of Bel with Michael in the 
Apocalypse. This is sufficiently provoking when we 
remember the astronomical and cosmical facts which 
underlie the story. *Were we possessed of no further 
evidence than that afforded by the great pyramid, we 
should be at nq loss to perceive the anxious care with 
which the heaveply bodies were observed by the ancients. 
A star-group which specially claimed their attention was 
the Pleiades. The Pleiades above the horizon were the 
celestial, and below it the infernal gods, The period of 
their culmination, typifying appropriately a deliverance 
from Hades of the departed, has been dedicated, through- 
out the Old and New Worlds, to the worship of the manes 
of ancestors. This festival survives in our All Saints 
Day the accompanying feasts of Hallow-e’en and All 
Souls, originating in the imperfection of ancient observa- 
tions. Wanting instruments of sufficient accuracy to de- 
termine the exact time of culmination, the ancients, by 


extending their devotions over three days, secured a due 


celebration of the sacred epoch. One act of this solemn 
period was lighting the sacred fire. The Times of 
November 4 records that Her Majesty was graciously 
pleased to assist at that holy rite, and witnessed the 
burning in effigy of a witch, personification of the evil 
power, This fire, the Bealltainn or Beltin, was the fire 
of Bel, and celebrated his ascension to the zenith, 
whilst his adversary, the dragon, was cast down to the 
nadir, In the rising of the Pleiades, at the time 
that Scorpio sank below the horizon, we may see 
the victory of Bel over the Dragon—a victory always 
negatived, as autumn gave place to winter, and ever 
renewed as winter was succeeded by spring, the alter- 
nating success of the*combatants being fitly recorded in 
a joint worship. When we remember the identification 
of the Cherubim with the Bull, and of the Seraph with 
Scorpio, we perceive that their continual cry is but 
another expression of the eternal struggle. Again, in 
a mystic sense, we must remember that in Babylonian 
mythology Bel was Saturn, the oldest and chief god, the 
great spirit of antiquity, the ancient of days, God of 
Heaven, Life God, Lord of the Cycles, Chronos, Eternal 
God. His emanation was light, and in his character of 
sun god he was the creator—Demiurgus and Logos—and 
in this phase he combats 4nd overcomes Tiamat or evil 
chaos, as thé heayenly spirit in Genesis broods over the 
abgss of darkness—this idea is reproduced in another 
Babylonian legend, in whi¢h Beleuts the women Omorka, 
or primitive matter, in halves, and forms heaven and 
earth of the pieces. We can readily understand that on 
the promulgation of the doctrine that the gods were 
origipally men whose virtue had raised them to the skies, 
the hesoic deeds of Bel were related as those of a giant 
over natugaa foes, and that the first of the gods became 
the first man, equivalent tò Adam. And so we find,that, 
in company with his wife Beltis (Eve), he precegled the 
antediluvian-rule*o& the ten zodiac gods. Feit, Bel was, 
as the highest absttactior? ofedei ty, hims&lf hermaphrodite, 








E ST 
p that sensefactive heaven and pasiv earth—light 
an darkness, He®is hgt the «dragon-slayer and, the 
great serpent itself, a fact whick ‘rill account fer the two 
personifications beigg the objects Fa joint worship, * 
equivalent to the hnga-yon: worship qf Ifdia: a 
t To the gettfng up of tfetrork we pavegothing to object 
xgept as regardg the illustrations, which, though fajr, 


*scarcely reach that standard which the excellence of the 


text deserves. Debited, however, with any faults which it 
may contain, a large balance remains to the credit of its 
learned authorand if he has not succeeded in producing 
an exhaustive treatise upon his subject, his volumes are 
undoubtedly a most valuable contribution to Demonology, 
and we trust they may meet with the success to which 
they are unquestionably entitled. 





OUR BOOK SHELF 


Fauna der Gaskohle und der Kalksteine der Permforma- 
tion Bohmens. Von Dr. Ant. Fritsch, Band i. Heft i. 
(Prague, 1879.) 


THE accomplished professor of zoology, in the univer- 
sity of Prague, publishes in this part, which consists of 
ninety-two folio pages and twelve beautiful plates, descrip- 
tions of the sections of the rocks whence the fossils were 
derived, lists of the fossils, and a careful résumé of the 
lıterature of the extinct amphibia, which are usually 
jumbled up together under the term Labyrinthodontia. 
The most valuable of the work is an elaborate . 
description of the new forms which abound in the strata 
overlying the Silurians, in a region where the Pilsner 
district may be considered typical. The Gaskoble thezp 
yielded a very rich fauna and flora of twenty-one new 
laby inthodont speciey, some Orthacanthoids and species 
of Xenacanthus, Acanthodes, and Palaoniseus ; besides 
Estheria, portions of Orthoptera and Julus. The plants 
named by 8. Feistmantel were numerous and the few typical 


Permian forms are :—guisetites contractus, Neuropteris + 


imbricata, Odontopteris obtusiloba, and Schlotheimi, As- 
terocarpus Geinttait, Schutsia anomala, and Walchia 
pintformis. With these are Sigillaria, Stigmaria, Volk- 
mannia, Calamites, Lepidodendra, &c. The new am- 
phiban genus Branchiosaurus is represented by five 
species in the whole district, Sparodus by*two, Hylo- 
nomus by the same number, and there is a form called 
Dawsonia. In noticing the family Branchiosauride Dr. 
Fritsch draws attention to the necéssity of allowing 
the name Stegocephali to replace that of the Laby- 
rinthodontia for tbe order, as the labyrinthic con- 
dition of the teeth is not seen in skulls in which the 
supra-occipitals are two distinct ossifications, where 
there eare post-orbital and supra-temporal bones, as 
well as well-developed gpiotics, a sclerotic ring being 
present. The family just alluded to are broad-headed 
salamander-looking things with smooth teeth with large 
cavities. They have short ribs, vertebrze with relics of 
the chorda, and the parasphenoid is ın the shape of a broad 
plate, which narrows in front. The skin is covered with 
delicate ornamented scales, and the remains of branchial 
rays are present. One of these, Branchiosaurus sala- 
androides, already descrjges by the author, is carefully 
illustrated, and is a form well worth studying. Its 
osteology if pa given, and the remnants of the breast 
plate and of the shoulder girdle and pelvis also. The 
‘new genus Sparodus has remarkably broad bones, which 
may be vomers, which carry numerous conical teeth, and 
the fore part of the parasphenoid is short and broad, and 
„the palatines have a row of teeth on them. (Allied to 
Hyterpeton, Owen, and Satrachiderpeton, aifcock, 
Sparodus has about seventeen teeth in the lqwer jawo 
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on either sMe-gnd the front ones, arg double the size 
ofthe others. ‘he gepus Dhwsonie, allied more or less 
to Aylonomys, Dawson,eis ale one of those broad frog- 
headed satamandrqjd-lpoking branchiate amphibia. The 
eculpturing of the heag plates is remarkable, and there 
appears to be a few,bone interpolated behind the post- 
frontal. Beneath, the vomerg Rave teeth®and so hav 
the long part ef the fre-sphenoid, the outer portions o 
thè pterygoids, the palatines, superior-maxillaries, and fhee 
pre-maxillaries. The clearly written book is made all the 
more valuable by the introdiction of Miall’s reports to 
the British Association on the labyrinthodonts, and it is 
pleasing to note the author’s graceful re@ognition of the 
assistance, he has had in his work from British paleon- 
tologists. P. M. D. 





LETTERS TO THE EDITOR 


[The Editor does not hold himseif responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications. 

[The Editor urgently i oad correspondents to keep their letters as* 
short as possible. e pressure on his space ts so great that i 
és impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.) 


An Account of some Marine Animals met with en route 
to the Cape September a1, 22 


I AM commanded by my Lords Commissioners of the 
none to transmit herewith a copy of a letter from the 
commanding officer of H.M.S. Crocodile, giving an account of 
some marine animals met with es ronte to the Cape, which may 
be of some interest to the readeis of NATURE. 

ROBERT HALL 


Admiralty, November ro 
H.M.S. Crocodile, Simon’s Bay 
R September 30, 1879 
SIR, —I think the following statement may be of some 
scientific mterest,-and have the honouy to request that it may 
be attached te my letter of proceedings of this day’s date. 


+ a F 

Between the Lat. of 30 33 S., and Long, j 2 iy E: 
and between the hours of moon setting and daylight on the 
nights of September 21 and 22, the condensers were continually 
heating, and the vacuum gauge suddenly dropping to zero. 

On examination of streamers, it appeared that the inlet to the 
seg-water was choked with a marine anımal to an extent that 
necessitated stopping and clearing four times on the night of the 
2ist inst., and five times on the night of the 22nd inst. 

On referring to Dallas’s ‘Natural Histogy,” the description 
given of the Pyrosoma, class Tumcata, order Ascidia, osrre- 
sponded in all apparent particulars to the specimens I fished up 
from alongside and*took from off the strainers. Those on the 
stramers were, of course, much flattened by the pressure, and 
those that had passed through were much attenuated, 

The luminosity of the creatures was very great, and of a most 
brilliant sapphire colour, Ihave, &c., 

F. PROBY DOUGHTY, 


(Signed) 
Captain © 
To Commodore Richards, A.D.€., Cape of Good Hope 





Easter Island 


As the reviewer of Australasia in NATURE, vol, xx. p. 598, 

I must ask space for a few further words with regard to Rapanui. 
Mr, Albert J. Mott draws conclusions with regard to the ancient 
navigation of the Pacific Ocean and a former condition of high 
civilisation of the erectors of t lone images, which wull not 
be admitted by any scientific ethnologist. The difficulties 
attending the erection by savages, or very slighfy civiled 
people all over the world, of large stones has been greatly over- 
rated. In,the case of the stone images of Easter Island, the 
latest observer, M. A. Pinart, who has paid great attention to 
this very question and published the fullest account of the 
matter, together with a series of excellent illustration’, finds no 
difficgity, wa accounting for «their erection. He writes aş fole 
_lows :-&*' L'ensemble de ce vaste atelier de statues gigantefques 
edes unes’sentitiement terminées les autres à I’¢tat,d’ébauche,et 
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eq vore d'exécution nous permet de fous rendre compte de la 
‘fon dont le travail était accompH, et de la mantbre dont elles 
étaiangérigé@s et mise en place apiès leur coplet achèvement, 
Lexécution de ce travail quigde prime abord paiait considérable, 
qui à tout étonné les voy‘ageuns et sugedre de nombrenmpses hypothèses, 
est cependant d'une qande simplicité.” . 

Mg Pinart #hen goes on to explain how thë sculptures were 
always cut out on rocks considerably inclined, and slid down 
hull to the place assigned, where they were tilte&by means of an 
inclined plane of earth and stones built up, inte holes dug deep 
enough to bury all but the head of each statue. I must refer 
readeis wishing for more detailed inffrmation to M. Pinait’s 
paper, ‘‘ Voyage à l'Ile de Paques,” Le Tour du Monde, 1878, 
p. 225, No. 927, for drawing my attention to which I am indebted 
to the librarian of the Royal Geogiaphical Sogiety, Mr. Rye. 

The population of Easter Island was by some earlier voyagers 
estimated at as high as 1,500, It may havedbeen greater, and 
ag many as 5oo men would certainly not be required for the 
erection of any of the images. There was undoubtedly a good 
deal of wood in the island in old times, and thus rollers and 
levers would be made use of, The trees of the island have now 
been exterminated by the inhabitants. Palmer speaks of a 
peculiar gesture of the modern Rapanui natives which he 
compares with certain features inthe images. Itis the opinion of 
experts that the general appearance of the sculptured faces is 
decidedly Polynesian, as far as mode of artistic treatment is 
concerned. Mr. Mott’s conclusion that the existence of these 
images proves that a nation formerly existed which navi- 
gated ships to Easter Island at regular intervals, and kept 
the place going as a colony, will be regarded as simply absurd by 
any one who knows anything of the science of navigation. So 


small and so isolated an island as Rapanui could only be reached , 


by navigators who had a very advanced knowledge of astronomy 
and navigation, and were provided with instruments of great 
precision, and who had determined the position of the island 
on maps with exact correctness. No Chinese, Japanese, In- 
dian, or Arab navigators could have hit on the island 
except by accident. An exact determination of- longitude, 
as well as of latitude is involved im the matter. A mere 
knowledge of the compass with even as good information 
concerning its variations as we now possess would not avail, 
The island was discovered by Roggeveen on Apul 5, 1722; 
in 1764 Commodore Byron, with two slups, sought for the 
island in vain; in 1766 Bougainville, with two French ships 
of war, sought for it also in vain; in 1767 Capt. Cartaret made 
the same attempt with a simular result. It was only on March 
I1, 1774, that Capt Cook found the island again, and Mr. Mott 
would have us believe that persons who were by the undoubted 
evidence of their artistic capabilities and method of treatment 
of the human figure in sculpture, savages, were able to accom- 
plish, as often as they wished, a feat of navigation which baffled 
some of the best European navigators of the eighteenth century. 
Even at the present day so difficult 1s the determination of 
longitude to persons not specially trained as expert navigators 
that the island of Bermuda, and even the Virgin 
been more than once reported as ‘gone down” by merchant 
captains who could not find them, 

With regard to Mr. Mott’s “gentle protest” against my 
statement that “the accepted scientific position is that primitive 
man was savage,” no protest, whether gentle or otherwise, will 
alter the fact that such is the case; but ıt is quite superfluous to 
enter into a discussion here on the general theory of evolution, in 
accoidance with which that positipn is maintained, 

H. N. MosELEY 





Silurian Fossils in the Cutlew” Mountains PY 

I BEG to state that the paragraph which occurs in NATURE, 
vol. xx. p. 641, that Silurian fossils have been found in beds 
amongst the Curlew Mountains ‘‘ supposed to be old red sand- 
stone,’ is not quite correct. It was very well known inghis office 
that the beds contasning the fossus were of the Silurias formation— 
though erroneously included within the boundary linewf the old 
red sandstone 1n the Survey Map, sheet 76. Since the pfp was 


engraved, the district to the north and east hag been surveyed, 
an 


a large fault was discovered, ranging in the d@eetion of the 
spot gvbere the Silurian fossils Have been found. The ofcurrence 
of this fault explains the presence of the beds with Silurian fossils 
within the of the tract coloured a old red sandstone. 
There is, bå efore, no in the anno ficemenf in your paper 
of the slightest novelty, and Lhaee Snly to state that if the writer 
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of the paragraph had cofmmunicated with myself previously to | the neutral zone, T@uch, in the same manner gy two heliographic 


oe int print,” he wotld have received such informatfor 
as would have fievented him giving publicity t8 a stgtement 
which however Literally correct, is qronecus in essence, 
ee « EDWARD HULL, 
. Director of the Geologtcal Survey 
. g of Ireland 
Geological Smvey of Ireland, Dublin, November 6 


[We were Mdebted for the note to che courtesy of Mr. 
Kinahan, of the Geological Survey of Ireland. —Ep.] 
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Lunar Ring 


WHILE oe te on the actenic power of Iuner light on 
August 30 last (period of full moon), at 9.30 P.M., I obtained, 
with a minute-anel-a-half. exposure, a photogiaphic ‘negative of 
the moon, which shows a distinct and well-defined ring or glory 
around it which was not visible to the naked eye on looking 
directly at the moon in a clear and cloudless sky, nor was there 
any halo on the ground glass of the camera, nor on the lens, at 
the time of observation This 1s a copy of it from the negative. 


eye: roy 





I used no clock-work arrangement with the camera, but allowed 
the moon to traverse the plate, and I have since then taken 
several hotographic observations under various conditions. I 
have taken the moon in all her phases, with long and short 
exposures, in clear and cloudless Ay and never could get a nng 
even faintly defined. I have also heated the camera and screw ed 
the cold lens into it, carued it into a colder atmosphere in order 
to produce condensation of dew. I have placed two small 
separate openings in front of the lens; on one occasion I dusted 
puff-ball spores upon the lens; on another I bieathed warm 
breath upon it, but never got anything but decided burr, which 
was always densest near the limb of the moon and gradually 
tapered away towards the circumference like a bright light seen 
through a thick fog, but no appearance of rmg. I have also 
taken observations when scud was passing rapidly over the 
moon, when- perfect prismatic halos were visible to the naked 
eye, but no ring was ever impressed on the photographs ; nothing 
more than a haze, such as-that produced by breathing on the 
lens, The next full mopn (September 29) was totally obscured, 
so that I faled to get an observation then; but last evening 
(October 29) at 10 P.M.I was fortunate to get one fine, clear 
exposure of one-and-a-half minute, and was pleaced to see a 
clear and well-defined ring rise up on the plate during develop- 
ment, similar in every 1espect to that obtained on August 29, 
showing clearly that this unusual appearance is dependent upon 
the position of the moon in her orbit, she being in opposition 
when she manifests ring-giving power and shows us a crown. 
But why is this? What is the cause of this unusual, and, I 
believe, hitherto undescribed, appearance? Why should this 
ring be invisible to the naked eye and yet give a luminous im- 
pression on a photographic plate? Why should it appear only 
at full moon period and not at any other phate? Can it have 
any connection with what Mr Newall raw round Mars through 
his huge telescope? If the moon had an atmosphere similar to 
that of the eafth, and a star of some magnitude were occnlted by 
the moon at that p&rticwlar time, it 1s possible that its light in 
pe&ing through the lunar aynospheie might be refracted so as 
to show a corona round the moon} but it is pretty generally 
acknowledged that there is no atmosphere surrounding it, there- 
fore there can be no refraction. 

It t be that the solar rays in passing through the upper 
regions“of the earth’s atmosphere are so defracted at the ultra- 
violeg ray$ (though invisible) are thus rendered visible. 

it is®also possible that the doubly-refiected lunar light (the 


ashy light), gn passing back to the moon from the earth, ene 


counters on, its ge the reflacted solar rays from the moon, 
arresting and nullifying in proportion to its strength, so m@ch of 
the light proceeding from the moon thereby “ausingea clear 


space around, the *ngonu-limb, a region of inertga, while the’ 


reflection from, the disk d the a being larger than’the moon's 
reflecting disk, will skow its s @ ring on the miter aige of 
P e 






regectors would act if ¢hey wet? so qrrang 
respective reflections directly*ynto' aad upon each other, tie ohe 
being small and the other larger, git as the moon ithe smaller 
and the earth the larger body, the smaller body ieflecting a 
smaller, brighter light, while the- Jargèr body world reflect fron? 
its broader digk a less brilljagt ‘light with’a feebler force, "fèt not 
feeble as to prevent it arresting aneamo@at of force equal to 
itself. . GEORGE BERWICK 
Sunderland, October 30 i 


[Dr. Berwick’s explanatio‘ appears ‘scarcely sound for it 
ımvolves the assumpticn that a ray of light meeting another can 
arrest it; and also it involves the visibility of such rays while 
traversing spac® We would remark that faint halos due to 
atmospheric causes are often seen almost masked by the bright- 
ness of a full moon, and the photograph being over-exposed, so 
far as the moon is concerned, does not show the relative actinic 
brightness of moon and halo, Would Dr. Berwick try further 
experiments with shorter exposures, and ‘also ascertain from a 
number of photographs how’far on either side of full moon a 
halo can be photographed, and whether it is always present 
during simlar penods ?—ED.] 
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A FEW days ago my attention was drawn to the phosphorescence 
of some fish (haddock) just received from the coast. The light 
was most brillant about the fins and inside of th fish, which had 
been gutted. A spectroscope of low dispersive poner showed all 
the light to belong to the green part of the spectrum, Approxi- 
mate measures gave 557°5 (mm.) and 488-4 as the extreme wave- 
lengths, the part from 557'5 to 503°4 being somewhat biighter 
than the remainder, with a feebly indicated maximum at 527°6, 

In the hope of getting a brighter spectrum the fish were 
washed in as small a quantity of water as possible.- This water 
became highly phosphorescenk; and when agitated in a bowl, 
gave beautiful luminous caustics, but neither in the bowl nor in 
a glass trough, nor in a tube of half-inch bore, did the liquid give 
a brighter spechum than that afforded by the fish. ù 

A larte bubble of air was inclosed with the liquid in the tube, 
When the tube was violently agitated, it became Juminous from 
end toend; if then held vertically, the light rapidly faded except 
near the top of the quid, but on suddenly inverting the tube, the 
bubble of air slowly ascended, causing the whole contents of the 
tube to phosphoresce very brilliantly. This was a most striking 

henomenon. :After the lapse of some nine hours, the liquid 
ad almost entirely lost the power of giving light, 

The Observatory, Dunecht, Aberdeen, November 5 

RALPH COPELAND 





The “False Dawn” š 


For some time” past ceitain considerations had led me 
ually to infer that the ‘‘ False Dawn” of the very extensive 
fteiatira of Islam, whether Arabic, Persign, or Turkish, &c., 
and whether prose or verse, is another name for the ‘‘Zodiacal 
Light.” No dictionary yet published so explains 1t. 
submitted my ideas and reasons to a number of English and 
foreign astronomers ~and linguists, All expressed their con- 
currence in those views; but direct proof of their correctness 
was nog at once forthcoming. Recently, however, through the 
kindness of the Ilydrographag to the Admiralty, a most obliging 
effort was made to solve this question by Capt. Wharton, 
commanding H.M.S, “awn, now cruising in the Sea of 
Marmora. The method ‘employed by that officer, and its 
conclusive iesult, cannot be better described than by giving his 
own words as follows :— 
H.M.S, Fawn, Tuzla Bay, . 
September 26, 1879 
Dear Capt. Evans, : : 

For the informationegla Mr. Redhouce, I have to tell 
you that I gan satisfactorily, answer his question as to the false 
dawn of the Turks, 

On the morning of, the 2oth instant, at 3.30 A.M., I went toa 


‘mosque at Buyukdere, and interviewed’ the Imaum, who, on 


being asked for the ‘‘fejri kyazib,”? at once pointed out the 
zodiacal ght, then brightly shining in the east... . There cin 


be no doybt a8 to the’coincidence of the two. 
. e “i 


' Yours sincerely, “ee 


sae .- 
— > 


> xù FeR yinh Js the Arabic expression for “ the false diwn.” 
e 7 % 
s s 


W.J. L. WHARTON e 
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This preliminary philological question befhg thus irrefraggbly 
settled, r wish to bring to *the howe of English gnd 
Westein astronomers the feet thatssthough the zodiacal light was 
first distingtIf noticed in England in 1661, and named in France 
* by Cassini, in about 1683, the “false dawn” was known to the 
* Arabians in the days of*Muhammad, who is said by the com- 

mentors inthe 183ré verse of Chap. IL of theyQur’an, to have 
there legislated onethe bject as follows, when he instituted th 


mal fast of' the Ramazan in the second year of the Hijra 


D. 624): 
€ “ And eat and drink until the Jighter streak of the dawn shall 
become distinguishable unto you from the darker streak.” 

Commentators, and, after them, the most highly esteemed 
Arabic dictionary, the Sihāh of Jawhari, who died in A. H. 
397 (A.D. 1006) explains the expression ‘‘ the lighter streak,” as 
meaning ‘‘the true dawn,” and, ‘the darker streak” as signi- 
fying ‘‘the false dawn.” 

Here, then, is incontrovertible proof that the zodiacal light, 
under its Arabic name of ‘‘the false dawn” was explicitly 
mentioned 650 years, and implicitly, 1,000 and odd years, before 
western observers had noticed the phenomenon, This is a 
point deserving spectal consideration by all who may in future 
write a history of the progress of discovery in respect to the 
zodiacal light. To how much older a time than that of 
Muhammad, a knowledge of the light may be hereafter traced, 
is a question that I leave with confidence to those who so fruit- 
fully investigate the fragmentary records of antiquity. I should 
imagine that no one will suppose Muhammad was the first to 
take notice of an appearance that is, at times, much brighter than 
the “milky way.” 

Another suggestion has algo arisen in my mind, of a far wider 
interest, in connection with my discovery. It is this :— 

Modern western Sanskrit scholars have inclined to the idea 
that the high plateau of Pamir, which separates Chinese from 
Independent Tartary, and the Indus from the Jaxartes, was the 

rimeval cradle of the whole Aryan race, Physically and 
historically. this hypothesis seems to be utterly untenable, though 
my reasons would be out of place here. The zodiacal light 
would appear to confirm my objection. 
© From the latituze of Pamir, the zodiacal light is a very 
conspicuous object there, and sure to be noticed by a nation of 
shepherds, nomads, warriors, and comfnercial caravan travellers, 
Had the various Aryan races all come from Pamur, they would 
have brought thence a knowledge of the zodiacal light, as they 
all brought the word ‘‘ yoke” with them from the land whence 
they radiated. How comes it, then, that in ancient times as in 
modern, no Aryan, not even after Alexander had nearly reached 
Pamir, and the Ptolemies had reigned in Egypt for centuries, 
ever observed or mentioned this phenomenon? “My conjectural 
answer is this: The Aryan race came originally from a northern 
land, where the zodiacal light is rarely and but dimly visible, 
radiating frem thence as they have done all through the historical 
period, and as their rearmost representatives, the Slavy are 
persistently striving to radiate still to climes more favoured than 
their own. . J. W. REDHOoUSE 

London, November 5 





The Caudal Disk 


THE following may throw some light on the use of the caudal 
disk ponese by many of the Uropeltidæ (vide Nardke, vol. 
xx, p. 538): — 

When in the Wynaad, in September, 1875, I captured, at the 
foot of the Nilgiri Hills, a Silybura, referred, I think, by Col 
Beddome to the species, Nilgiriensis. This snake I took down 
to Mangalore, and kept slive until the succeeding March, when 
it was unfortunately killed by ants. When caught it was 
working its way through grass by the road-side, and made violent 
efforts to escape, stiiking my hand repeatedly with the pointed 
terminal scales, by throwing back its tail I am uncertain 
whether to view this action as“@@fensive or not. It may have 
been the result of the snake’s struggles, but it is xcticeable that 
the movement was vertical and not horizontal. 

I had but few opportunities of investigating the matter, for ip 
afew days the snake became so used to bemg handled that it 
would make no efforts to esca: 

It was kept in a box filled with earth to the depth éf some six 
inches, agd during day-timenever was to be seen, bet at, night 

a came &P the surface regularly, and was then much less sluggish 
e, than in¢he day. When taken out of the earth, it yrould at opce 









SE to bury itself by forcing if pointed snout downwards, 
“ahd alternately expanding and chotiaediag the “hick anterior 
porbiog of te body. The motion was exactly that of a worm, 
and the posterior portion ofethe body and the tail weré dragged 
slowly after by longitudinal contraction, and wee net actively 


used, pas the burrowing process there were “otcasional 
pautes of t of the body above ground, ‘but from the 
movements of the earth it was evident that the snake gvas still 


progressing. So sensitive was the skin that the gentlest breath 
would hasten the withdrawal of the body, but so soon as the 
caudal disk was level with the surface the snake would retain it 
in that position for a long time, sometgmes half an hour and 
more. -The numerous keels on the scales of the disk carried a 
certain amount of earth; the disk invariably remained in the 
same plane as the ground’s surface, exactly figling the hole, and 
it was therefore almost impossible to detect the snake, without 
close examination, hg 

These facts suggested to me the idea of the disk being pro- 
tective, and I therefore, on numerous occasions, unearthed the 
snake and watched it burrow, always with the same result—the 
steady withdrawal of the sensitive portion of the body, and the 
retention of the disk at the surface for a longer or shorter 


od. 

I do not know what are the chief enemies of Uropeltidæ, but 
possibly certain carnivorous birds prey on them. If so, it is 
conceivable that the earth-covered disk would secure the snake 
and its hole from observation, until the head had worked suff- 


drawn, beyond reach of beak or claw, This is quite possible 

from the power these snakes possess of extending themselves, a 

power well displayed if one of them be held firmly in both 

hands. E. H. PRINGLE 
P, and O, S.S. Pekin, Gibraltar, October 





Intellect in Brutes 


THE Dube of Argyll in his “Reign of Law” was, I think, 
the first who promulgated the dictum that man is the only tool- 
makıng animal. As far as I can ascertain, this assertion is 
admitted by developmentists, yet it is undoubtedly true that the 
Indian elephant makes two implements, or forms and alters cer- 
tain things so as to adapt them specially to fulfil definite purposes, 
for which, unaltered, they wonld not be suitable, 

One evening soon after my arrival in Eastern Asam, and 
while the five elephants were as usual being fed opposite the 
Bungalow, I observed a young and lately caught one step up to 
a bamboo-stake fence and quietly pull one of the stakes up. 
Placing it under foot, it broke a piece off with the trunk, and 
after lifting it to its mouth, threw it away. It 1epeated. this 
twice or thrice, and then drew anothe? stake and began again. 
Seeing that the bamboo was old and dry, I asked the reason of 
this, and was told to wait and see what it would do. At last it 
seemed to get a piece that suited, and holding it in the trunk 
firmly, and stepping the left fore-leg well i rade pase the 
piece of bamboo under the armpit, so to speak, and began to 
My surprise reached its climax when 
e elephant leech fall on the ground, quite six inches 
long and thick as one’s finger, and which, from its position, 
could not easily be detached without this scraper, or scratch, 
which was deliberately made by the elephant, I subsequently 
found that it was a common occurrence, Leech-scrapers are 
used by every elephant daily. ø 

On another occasion, when travelling at a time of year when 
the large flies are so tormenting to an elgphant, I noticed that 
the one I rode had no fan or wisp to “beat then off with. «Ihe 
mahout, at my order, slackened pace and allowed her to go to 
the side of the road, where for some moments she moved along 
rummaging the smaller jumgle on the bank ; at last she came to 
a cluster of young shoots well branched, and after feelj among 
them, and selecting one, raised her trunk and ngatly,stripp 
down the stem, taking off all the /omer branches ang leaving a 
fine bunch on top. She deliberately cleaned it dowy Several 
times, and then laying hold at the lower end broke off a beauti- 
ful fan or switch about five feet long, handle indlwded. With 
„this she kept the flies at bay &s We went along, flapping them 
off on each side every now and then. ; 

Say What we may, these are both really dgnd fide implements, 
each inteigently made for a definite pwpose. -° 

° 


scratch with some force. 
I saw a | 
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A COCH&N-CHINA REMEDY FOR LEPROSY . 


A NỌTE in Nature (vol. xxi. p. 19) refers foa rentedy 

for leprosy, obtained frofh Cochin-China, but the 
origin pf which is imperfectly known. Its name is given 
as Awang-gao.* In Mr. Consul Tremlett’s ee or. 
Off. Repts. No. 21, p. 1237) it appears as hoangRan. 
We have takeg a good deal of trouble about this drug at 
Kew, and the ¢yclosed extract from the Kew Report for 
1877, p. 31, contains all that has been positively ascer- 
tained about it at presènt :— 

“ Hodng-nan, a Supposed Remedy for Leprosy.—Mr. 
Prestoe, Superintendent of the Trinidad Botanic Garden, 
has drawn my attention to some accounts given in Les 
Missions Catholigues for 1875, describing the surprismg 
efficacy of a drug, the produce of a plant found in Cochin- 
China, in the treatment of depoay and rabies, The plant 
is known by the name of Hoang-nan, and the description, 
which is of the vaguest kind, represents it as a climber, 
and its bark as the efficacious portion. 

“M. L. Pierre, the Director of the Botanic Garden at 
Saipan, has obtained an imperfect specimen of the 
Hoang-nan, and informs me that he identifies it as a new 
species of Strychnos, which he has named S. gautheriana, 
in honour of the ecclesiastic who first gave the virtues of 
the Ho4ng-nan a wider publicity. 

“M. Pierre adds some remarks which appear to me 
worthy of placing on record:—‘The bark of Strychnos 
nux-vomica is regarded in Cambodia and Siam as a 
poison no less certain than that extracted from the seeds. 
The natives have remarked the fact, which is also believed 
to hold good in the case of cinchonas, that the bark has 
the most powerful properties when it has been covered 
with moss or otherwise protected from the action of light.’ 
In collecting the bark great attention is paid in conse- 
quence to the circumstances under which it has been 
produced.” W. T. THISELTON DYER 





SOME POINTS IN THE HISTORY OF 
SPECTRUM ANALYSIS? 


A PHYSICAL problem begins like a rivulet. At its 

first introduction it is small and seemingly unimpor- 
tant—constantly however, as it winds along it receives 
accessions from various quarters until at length it becomes 
a mighty riyer that is finally merged in the unfathomable 
ocean. This course ts followed by all such problems. 
Each begins small—grows broader and will finally bear 
us on to the unknown if we trust ourselves to its guid- 
ance. 

I need hardly remind jou that the demonstration of 
the decomposition of white light was one of the triumphs 
of the illustrious Newton. But like other problems it had 
its small beginning. We find in one of the earliest me- 
moirs of the Royal Society, a paper on.“ The Genuine 
Method of Examining the Theory of Light and Colours,” 
by Mr. Newton. Here he asks amongst others, the 
following questions :— eœ 

(1) Whether rays that are alike incident on the same 
medium, have unaqual refractions ? 

@) Whethet rays endued with particular degrees of 
refrangibility, when by °any Means separated, have 
particular colours constantly belonging to them, viz., the 
least refrangible scarlet, the fhost refrangible deep 
violet, the middle sea green ; and others other colours ? 

) Whether colours by coalescing do really change 
one gnofber to produce a new colour, or produce it by 
mixing* only ? 

(4) Whether a due mixture of rays, endued with all* 
variety vf colours, produces oy perfectly like that of the 
sun ? and he ends by remarkifig that the mgst proper and 
direct way toa c@nclusion is to determine such i w by 


1 Being an address delivertd by Dr. B. Stewart, € R.S ,eat “the opening 
of the present session, to the Nat Philagophy at Grens Gollege. 
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experiment, Thdéh fellow sgme objectia@is co the theory 
of tight and colour,*by Revs F. Pardies and „Mz. 
Newton’s reply to these obfectiofis. Into the nature of 


these however, it is not my purpesesto enter? Let me e 


rather adopt Newtoii’s suggestions and bring the experi-e 
ment itself before you. ¢ e os 
@ You areall, no doubt, familiar with éhe operations of 
the photographer, and as a matter of fact*you know that 
“vhen the light from a natural object 1s made to pass 
through his lens an image of this object 1s impressed 
upon the sensitive plate placed at the focus at the other 
side of the lens. 

If the natur&l object be a friend’s face you obtain 
his photograph, if it be a tree, you get the image of the 
tree, if it should be a buight slit of hght or a bnght wire 
you would get the image of the slit of light or of the wire. 
Now here we have a lit which is rendered luminous by 
an intense light thrown upon it, and if we place a photo- 
grapher’s lens before it we shall obtain an image of the 
sht. You see the image thrown upon a screen and you see 
moreover that the light is white ; it 1s in fact the electric 
light which illumines the sht. For the machine by which 
this light is produced our college is indebted to the gener- 
osity of Mr. Wilde. But my object is not now to discuss 
the electric ght, but to show you that it is white and 
like the hight of the sun—since, as you see, its image on 
the screen is white. Let us now interpose a prism or 
train of prisms between the lens and the screen. These 

risms will do two things. In the first place they will 
Bend the rays towards the base or thick part of the 
prisms so that in order to catch the image the screen 
must be moved in this direction. But in the second place 
they will bend some rays more than others ;—if the slit be 
lighted by pure red light it will be least bent, if by orange, 
this will be more bent than the red, if by yellow this will 
be more bent than the orange, then follow green, blug, 
indigo, and violet, the latter of which is most bent. 

Now if the light behind the slit be a mixture of red, 
orange, yellow, green, blue, indigo, violet, we shall have 
a series of images of the slit overlapping one another, and 
forming a long ribbon of light of which the portion least 
bent will be coloured red and that which is most bent 
will be violet. Let us now see what we get from the 
light we are using. Here you see we have all the colours 
of the rainbow, red, orange, yellow, green, blue, indigo, 
violet, and therefore our light must contain all these; but 
our light was white like that of the sun and thus you see we 
are entitled to «ay that white light is composed of a 
mixture of these various colours. 

In fact what we have done by the prism has been to 
separate these various constituent rays‘from one another 
and throw one on one part of the screen and the other on 
another part. But now if we make these various con- 
stituents to dance so quickly before our eyes that we get 
a united impression of the whole, we shall imagine once 
more mat we have white light. We separated the rays 
ın space—let us now combine them in time—and you see 
the thing is white. We have thus demonstrated the com- 
position of white light after the way by which the chemist 
proves the composition of water, first decomposing it by 
the battery into oxygen and hydrogen, and then causing 
these two gases once more to recombine. I will now 
remind you that lght consists of waves or undulations 

ven out by the luminous body. These waves take place 
10 a medium called eth rrounding us all, in which 
they procged with incredible swiftness. The light given 
out by a luminous particle may thus be compared to the 
note or notes given out by a bell. In solids and liquids 
‘however the particles are so closely packed’ together 
that they may fe likened to a number of different bells 
all tied together in such a way that the total mass is 
«capable of giving out every, og almost every, yariety of 
noté. From an incandescent solid or liquid bod}, when 


sufficiently hot, you thus get every variety of light, ands 
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it is particles of €arbon, prohably ingthd solid state, that 
im the electric light affdid us eyery variety of ray so as to 
enable us tò get from ethem a continuous spectrum. 


e When, however, wê gg from solid and liquid particles to 


“Chose of a gaseous natfre, we find the various molecules 
so fé*apart that eadh one is ugcpnstrainedeby its neigh- 


bour ; it is thys Wke asbell left to itself, in which case if 


gies out its own pma lind ofelight just as®a 
bell, left to itself, will give out its own peculiar note. I 
will now show you on the screen the various rays or 
luminous notes given out by particles of incandescent 
vapour of silver, 

We thus see what is the spectroscOpic difference 
between solids or liquids, and gases, the former when 
sufficiently heated giving out a continuous spectrum con- 
sisting of all different rays of light, the latter a discon- 
tinuous spectrum, consisting of only a few different rays. 

The next point to which I will call your attention is a 
very important one. A particle when cold or compara- 
tively cold absorbs those very rays which it gives out when 
hot. Now itis known that incandescent vapour of the 
metal sodium, gives out under certain conditions a peculiar 
monochromatic yellow light, which we call the double line 
D. This light is so strictly monochromatic that all bodies 
under its Wlumination appear either yellow or black, as 
you will see by the following experiment. 

Now suppose we take the electric lamp, the carbon points 
of which, as you already know, give out all kinds of iight, 
and suppose we place between these points a piece of 
metallic sodium ; while this sodium is in the act of being 
volatilised, and its vapour comparatively cold, you will see 
that it will stop one particular kind of light, and will thus 
cause a black line. When, however, the vapour is suffi- 
ciently hot, this black line will be changed into a bright 
yellow one. You thus see that when we have an incan- 
descent body which gives us all rays, and when between 
it and the eye we insinuate some comparatively cold 
soau vapour, we get a certain definite black absorption 
ine, 

Now the curious point is that the sun’s light gives us 
this black line, so that if I could replace the electric light 
by the sun, I should have a black line thrown upon the 
screen in the very position where you saw it when the 
sodium was introduced. 

This means that between the source of the sun-light 
and the eye, we have sodium vapour in a comparatively, 
remember ,only comparatively, cold state, and as this 
vapour is certainly not in the earth’s amosphere, it can 
only be in the atmosphere of thesun. I need not tell®you 
that although colder than the particles beneath it which 
give us sun light, 1t must be in reality very hot. The dis- 
covery that there was vapour of sodium in the atmosphere 
of the sun was due to Stokes, and it has since been found 
out by Kirchhoff that we have black lines in sun light cor- 
responding ın position with the bright lines of iron vapour, 
the bright lines of hydrogen, the bright lines of mag- 
nesium vapour, and the bright lines of many other 
elements, and we may therefore assume as Kirchhoff 
assumed, as a first and approximative hypothesis, that 
the vapours of ion, magnesium, hydrogen, &c., as well as 
that of sodium exist in a comparatively cold state in the 
atmosphere of our luminary ;—more 1ecent work by Hug- 
gins and others has shown that the same remark applies 
to the atmospheres of many other stars. 

You thus see that there ame two ways by means of 
which the chemical composition, or rather perhaps the 
atomic structure of bodies may be indicated By the spec- 
trum. At a comparatively low temperature this struc 
‘will be indicated through the lines that are absorbed or 
rendered black, while at a comparatively high temperature 
it will be indicated by the bright lines that are given out. 

Thug at a comparatively low temperature a° solutions 

e which®contains blood will indicate the presence of this 
*esubstarlee by certain very peculiar black lines, Blood, 


“this view. 





e 

héwever, is easily decomposed hy a high temperature, and 
ay ingl»when such is applied we no longer get the 
bright” equivalents of these black lines, but something 
very different, namely, the bright lines dferon, and of 
those otherelements into which blood is decomposed as 
the ¥gmper&ture is raised. In short when raising the 
temperature of a substance its black lines will be con- 
verted into bnght ones only in those cases where no 
molecular change has taken place betweef the two tem- 
peratures. Even in the case of elements lke sodium 
Roscoe and Schuster have shown ehat the absorption 
spectrum at a low temperature is different from, and more 
complex than, the radiant spectrum at a high temperature, 
and other elements have been tried in thi’? way by Lockyer 
and others with similar results. We may imagine with 
much propriety that the molecule of sodium vapour at a 
low temperature is a larger and more complex structure 
than it 1s at a high temperature, where the splitting’ up or 
dissociating agency of heat has been freely employed. 

We come at last to the impoitant question which it is 
my object to discuss. Has a study of the spectrum 
thiown any light on the ultimate constitution of matter, 
or is it hkely to do so? 

You are aware that chemists and physicists have begun 
to speculate as to the possibility that the so-called 
elements may be in reality nothing more than combina- 
tions differing in numbers and in tactical arrangement, of 
some one kind of primordial atoms. 

This idea was first entertained by Dr. Prout, the well- 
known physician and chemist. He pointed out that the 
atomic weights of the so-called elements are very nearly 
all multiples of the half of that of hydrogen, so that the 
various elements may possibly be looked upon as formed 
by a grouping together of certain atoms of half the mass 
of the hydrogen atom. 

M. Stas, the distinguished Belgian chemist, instituted 
a laborious series of experiments with the view of testing 
this doctrine. He came to the conclusion that the atomic 
weights of the various elements were not precisely multiples 
of the half of that of hydrogen, there being greater 
differences than could possibly be accounted for by errors 
of experiment. His researches, however, seemed to show 
that ın many cases there was a very near approach to 
Prout’s imagined law. But here we must bear in mind 
the great difficulty, or indeed impossibility, of obtaining 
substances absolutely free from all impurities (indeed 
Dumas showed that oxygen forms part of the silver with 
which Stas worked), so that we may be excused from 
imagining that Stas has settled the point in the negative. 
We are thus driven to look to the spectrum as a likely 
means of throwing some light on this very interesting and 
bs eee speculation, i 

t us now, therefore, endeavour to realise what would 
be the behaviour of the spectium 1f the so-called elements 
were not capable of simplification, and also what would 
be its behaviour if they were, and then find with which of 
these two hypotheses the true behaviour of the spectrum 
agrees best. Now if the elentnts were absolutely simple 
bodies, we might still expect that the molecule of vapour 
of an element would be at a low temperature more com- 
plex than at a high one, and would therefore give out a 
more complex spectrun® As, however, the temperature 
was made to rise we gat expect ultimately to obtain a 
certain spectrum which would represent the simplest 
mode of vibration of that element, and which, would 
thenceforward remain, however much higher the tempera- 
ture should be made to mount. Lackyer has watten 
much on this point and given many facts in support of 

@e 


. d again we should havéné reason for supposing that 
the lings of the ultimate spectrum of one element should 
coincide in position with those of the ultimate spectrum 
of anothér glement. If thereforg we had a mixture of all 


the elemengs, and subjegted this mixture to a very high 
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temperatures the resulting spectrum under the supposition, | wifn we suppose thay the sq-called eler@ents are split up 


that each element is really an element, woul never be 
simples than the combined gpectra of the various 
elementg. e’ 

On the other hand, if the elements were ereally com- 
pounds of somè one primordial atom, we might eypect 
that a yery high temperature would split up their atomic 
structure, an@ simplify their spectra, so that at an 
enormously High temperature a mixture of all the 
elements might nevertheless give us a very simple 
spectrum. We might likewise expect that different 
elements might split up into common constituents, so that 
ata very high temperature the spectra of these elements 
would have cert4in lines in common. 

It is in the lager masses of the Universe, the sun and 
stars that we must look to find a mixture of all kinds of 
matter at very high temperatures, and when we have a 
brilliant bluish-white star containing a large proportion of 
the more refrangible rays we have every reason for sup- 
posing this star to be at a very high temperature. Now 
such stars exhibit an extreme paucity in the black lines 
which appear in their spectra, im which there is hardly 
anything else than certain prominent lines seen in the 
spectra of hydrogen, calcium, magnesium, and sodium. 
Lockyer, who has devoted great attention to this subject, 
argues therefore as follows. If it be true that as a rule 
the atmospheres of the whiter and presumably hotter stars 
contain fewer elements and those of the smallest atomic 
weight and that as stars diminish ın whiteness their 
atmospheres rise in complexity of structure this undoubt- 
edly tells in favour of the power of high temperature to 
split up the so-called elements. He has quite recently 
carried this reasoning into another field. The Fraunhofer 
lines give us the integration of the absorptions of all the 
strata of the solar atmosphere. Now spot phenomena 
occur in a restricted stratum of this atmosphere, and this 
stratum is low and therefore hotter than the overlying 
portions. We can tell the spectra] lines special to a spot 
by their widening, and the number of lines widened is 
small in comparison with the Fraunhofer lines. Here 
again we have simplicity brought about by high tempera- 
ture in the low levels in the sun as in the stars hotter 
than the sun, 

Let us now ask whether the spectra of the various 
elements have or have not certain lines in common. It 
used to be {jmagined that they had not. 

When, however, they have been examined under 
great dispersive power there has been found reason to 
qualify this assertion. There are certain lines in the 
spectra of each element which appear long and thick, 

eir predominant notes as it were, and it has been 
found that while such a line for instance is exceedingly 
prominent in some one element other elements appear to 
possess it, only not nearly so prominently. Lockyer’s 
argument from this was that, on the assumption that the 
elements are truly elementary, the line in the other 
elements was caused by traces of impurity. He has, 
however, recently had reason to believe that there are 


. coincidences between the spectra of the various elements 


not of this natures There dre coincidences of lines which 
a not the prominent lings of any one spectrum and they 
give no signs of that variability èf brightness that might 
be expected to characterise lines gue to impurities. These 
lines he has called basic lines. AS may be readily imagined 
in a brinch of knowledge which is so new we shall have 
long to wait for facts. Hence we cannot test this con- 
cluston by referring to the spectra of stars. But Lockyer 
has afready shown that we can test it by means of the 
spectra ef®sun-spots, and here the facts are certainly if 
suppoft of it. The basic*lixfes are more prominent jn the 
spectra of spots than in the spectrum of sun generally, 
and further theysare more prominent at epochs of sun- 


spot maximum thah sang ate of mjnimurf.« 
But we miist have a cledt congeption of whgt we mean 
a 
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ata very high temperatura, $ . 

If we apply a very powerful "source of ama we 
obtain certain peculi fines from the%apour of calcium. 

Now if we Pes fike the Demon of, Maxwell) catch 
hold of and ggregate—pyt into a bof as it were alethese 
@ninute entities that give us this sugpicieus line at a high 
temperature, ands further if we could k€ep their high 
temperature up I think it is probable that we might obtain 
something which is not calatum, orat any rate, something 
simpler than the molecule of calcium ‘as this appear at 
lower temperatures. But we are not yet able, and 
perhaps we ma¥ never be able, at an ordinary temperature 
to present the chemist with some other substance derived 
from calcium which is not calcium. 

To conclude there ‘seems little doubt that spectrum 
analysis will, as it advances, throw great light on the 
ultimate constitution of matter and it therefore justifies 
the remarks which I made at the commencement of this 
lecture, 





THE SWEDISH NORTH-EAST PASSAGE 
EXPEDITION 


TESPATCHES have been received by Mr. Oscar 

Dickson, of Gothenburg, from Prof. Nordenskjold, 
giving an account of the wintering of. the Vega, down to 
April 1; letters from Lieut, Palander and other members 
of the North-East Passage Expedition have elso been 
published, some of them bringing down the narrative to 
a Jater date. From these we gather the following 
particulars :— 

The Vega was frozen in on September 28, in 67° 7’ N. 
lat. and 173$° long. W. from Greenwich, at the northern- 
most extremity of Behring’s Straits. The land in the 
neighbourhood forms an extensive slightly rolling plaig, 
bounded on the south by gently-rising hills, which, farther 
into the interior, are said by the natives to reach a con- 
siderable height. The plain is occupied to a’ large extent 
by lagoons separated from the sea by low sandy beaches. 
When the Vega was frozen in, the ground was covered 
with hoar frost and frozen, but still free of snow, so that 
it was possible to form some idea of the flora of the 
region. Close to the beach, compact beds of Elymus were 
intermixed with carpets of Halianthus peploides; next 
there stretched a poor level gravelly plain, only covered 
with a black lichen, Gyrophora proboseidea, and some few 
flowering plantssamongst which Armeria sibfrica was the 
most common. South of this, again, was a tract occupied 
by lagoons and small lakes, whose shores were covered 
with luxuriant vegetation, consisting’ of grasses and 
Carices. On the neighbouring high ground, where the 
soil, derived from weathered strata of gneiss and dolerite, 
is richer, the vegetation is marked by greater variety. 
Here were thickets of willows, extensive carpets of 
Emparum nigrum, and Andromeda tetragona, and large 
tufts of a species of Aramusia. Here were found also 
the frozen remains of the red whortleberry, the cloud- 
berry, Taraxacum officinale, and other plants peculiar to 
the high north. In an excursion to the interior on 
October 8, Lieut. Nordquist observed that on the driest 
parts of the ¢vstdra the most common plants were Aira 
alpina and Poa alpina; on the lower places, Glyceria, 
peadicularis, and Ledum palustre. Petasites frigida and 
a species of Salix occurred ery where, the latter growin 
in large eqmpact masses covering spots several hundr 
square feet in extent, the bushes in some places being 3 
to 4 feet high. i 

In the neighbourhood of the Vega’s winter quarters 
there were six small encampments, numbering from three 
to twenty-five tents each, inhabited by Tchuktches to the 
nurgbereof about 200. With these natives there gras much 
friendly intercourse. They were allowed free abeéss to, 
the deck from which, though covered with a muftifariouse 
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Ert variety of articl&, they did npt remgve he smallest trifle. 
They were not, howevet, altogather to be depended on in 

s ,° the statergefts they made regarding the articles they 
® offered for sale. us; on several gccasions what were 
represented to ke harês were found to be dead foxes 

e è skin#ted and with the head ag@ feet cut eoff, and the 
natives expressed®great -astonishment at the instant dis-@ 

coyery of the deception. When they had acquired a ta8te 

for European food, they bartered dnft-wood and the 

bones of the whale for ship-biscuit, and the quantity dis- 

tributed partly in this way, partly as gifts, was so 

Pie as to contribute in no small degiee to 

mitigate the famine that threatened to break out among 
the natives in mid-winter. None of them were Christian, 
nor .could any of them speak any European language, 
except one or two who could say a couple of words ‘in 
English or a word of salutation in Russian. Lieut. 
Nordquist studied their language with such zeal and 
success, that in a fortnight he could make himself pretty 
well understood. He has collected materials for a com- 


considera 


prehensive vocabulary. , 


When the Vega was frozen in, the sea next the coast 
was covered with newly-formed ice, too thin to carry a 
foot-passenger but thick enough to prevent a boat from 
making any way. Cn October 3 the Tchuktches walked 
on board over the ice. Up to the roth there were weak 
places between the vessel and the land, and a blue sky in 
the east still indicated open water in that direction. On 
the 13th it was ascertained that a belt of drift ice-fields, 
compactly frozen together, at least thirty kilometres in 
breadth, lay between the Vega and the open sea. The 
thickness of the newly-formed ice was measured by Lieut. 


Bruzewitz, with the following results :— 
The Thickness of the Ice 
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I was on 


Minimum 

October-... ... — 20°8 
November sa = 272 
December ao = g7 
anuary .. ae 455 
ebruary... ... — 438 
March... 0. — 39°8 
April © = 380 
May noo a — 268 
Jane... oaa a 143 


s 
-Séme kilometres to the east she beach waæfree of ice, 
and from the heights on land the seamen Sbserved a high 
sea in the blue streak of water which bounded the hori- 
zon, The open water thus appears to hawe been very 
extensive, The statement of the natives that it extended 
to Pepring’s*Straits was perhaps correct. s 
The temperature during the wintering was as follows :— 


Maxımum. s Mean. 
Q ° °C, 
+ 0°8 - 5°21 
- 63 ~ 16°59 
+ 12 ~ 22°81 
- 41 ~ 25°0 
+ 0°2 e - 25° 
~42 i — 21°65 
- 46 ~— 18°93 
+13 1. — 697 


On two occasions the barometer was uncommonly high, 


December 22, 6 aat, 782°0 (0°) mm. 
February 17, 6 A.M. 7881 (0°) mm. 


The lowest atmospheric pressure observed before Aprik 


December 31, 2 AM. 728'8 (0°) mm. 


The weather during the winter was exceedingly stormy, 
and the direction of the wind near the surface of the 
earth was almost constantly between north-west and 
north-north-west. But in a stratum of air at no great 
height there prevailed, to judge from the motion of the 
clouds, a similar meaiaeerrapted 
east, which when it occasionally sank to the surface of the 
earth, brought with it heat and comparatively dry air. This 
is explained by Bebring’s Straits forming a gate bounded by 
high hills between the warm atmospheric area of the 


current from the south-' 


December i. ewes 6 centimetres, 
. 5a aNUary I e a o e ae ýy Pacific, and the cold area of the Arctic Ocean, The 
s February 1... wo. 108 35 winds must here arrange themselves approximately 
» February 15 s “Wasa” sped E20 i> according to the same laws as the draught in the door- 
ss March I ps ese s a 123 » opening between a warm and,a cold room. The cold 
» Api Do ee 127 » stream of air must go below, and the warm above. The 
n» May dw. ue ve 154 ” mountain heights which the natives say are to be found ir 
” jay Toate ne ee nee 154 ” the interior of the Tchuktch Peninsula, besides, contri- 
w JAJI e e e aa I3 ” bute to the heat and dryness of the southerly and south- 


For a distance of about six kilometres from the shoie 
the ice lay all winter nearly undisturbed, but farther out 
it was in continual motion, So-called polynia, or open 
places, sayseNordenskjold, probably occur here all the 
year round, and in favourable weather®accordingly ye 
could see almost constantly a blue water-sky from true 
north-west to east A southerly wind in a few days 
brought the open water within a few hours’ walk of the 
vessel. It then swarmed with seals, which indicates that 


it was in connection with a sea always open. 


bourhood of such an open sea probably accounts for the 
fact that in the fields of dnft-ıce that surrounded the 
vessel there was not a seal-hole to be seen. On Jan I 
Lieut. Bove reached open wate? by.a four hours’ walk. 
From the fact that from a hummock five metres high he 
could see no boundary to the open water towards the 
north-east and north, and from the extent of the water- 
sky in that direction, he concluded that the breadth of 
the open water was at least thirty-five kilometres. The 
depth at the edge of the ice was twelve fathoms, the tem- 
perature —2° C. The water ran ata considerable speed 
right from the coast (from soutsouth-east), apparently a 
tidal current, ` The open water swarmed with ge&ls. No 


polar bear, no walrus, and no birds were seen. 


During the long-continued severe culd in the month of 

e January, in the course of which the temperature several 
times fell below the freezing-point of mercury, the sea 
appears to have frozen completely for a great distance 
from the, coast, but by February 7 mild weathef again 
commerfted, with vanable and southerly winds. The 
ime day a faint water-sky was seen at the horizon. 
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from the Siberian Plain. 
surface, contend with one 
neighbourhood of Be 
The neigh- 
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easterly winds. For they give to the winds which pass 
over their summits the properties of the “fobn.” The 
coldest winds have come from southwest to west, that is, 


On the existence of two 


currents of air which, at a certain height above the 


another for the mastery, 


depends again the pee with which the sky in the 
ring’s Straits suddenly becomes. 
cloudy and again completely clear. 

Nordenskjold remarks that the fall of snow was not 
particularly great, but as there was no mild weather of 
any continuance during the winter, so that the snow was 
never covered with any continuous crust, a considerable 
portion of the snow remained so loose that it was carried’ 
‘backwards and forwards by theleast puff of wind. With 
a storm or strong breeze, the snow was carried to higher 
strata of the air, which was so filled with.the fine par- 
ticles, that it was impossihJe to distinguish objects at the 
distance of a few yards. But even when the wind was. 
light and the sky clear, tbere went on a constant snow- 
storm a few inches in height along the surface pf the 
ground ın the direction of the wind, and so principally 
from north-west to south-east, carrying an immense mass 
of water in a frozen state over the north coast of Sib@ia 
«tg more southerly regions, and playing a sufficiently 
important part in a climatic yespect, among ofbêrg,as a 
carrier of cold to the most northerly forests, to’ deserve 
the attension of meteorologists. 

* The most remarkable observations whiéh the wintering 
of the Vega has yielded appeag to Yelate to the aurora.’ 
Our veyag® happened #m one ‘of the years, writes 
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Nordenskjold, of which,it was known beforehand that it 
would be a minimum aurora year. Just this circumstanee, 


has, however, aélowed me to study, in a specially suitable 
region, shis natural phenomenon pe uncommonly favour- 
able cirgumstdnces. For here the luminous arches, which 
also ineStandinavia generally form the startimg-points of 
the ray-aurbras, have shown themselves undimmed bythe 
more splendid forms of the aurora, and one could thus 
devote one’s self to collect observations towards a clearing- 
up of the rights nature of these arches undisturbed by 
accidental accompaniments. Referring for details to a 
paper he has sent heme for publication in the Zransac- 
zions of the Swedish Academy of Sciences, he goes on to 
say that the aurora, during the winter 1878-79 never 
appeared with the splendid bands or draperies of rays so 
common in Scawdinavia, but always in the form of faint 
luminous arches, which remained unaltered in position hour 
after hour and day after day. They were constantly visible 
when “the sky was not clouded nor their feeble light 
‘dimmed by the rays of the sun or the full moon. The 
conclusions Nordenskjold draws from numerous measure- 
ments of the height, extent, and position of these arches 
are, that our globe, even during a minimum aurora 
year, is ornamented with a nearly constant corona or circle 
of light, single, double, or multiple, whose inner edge 
during the winter of 1878-79, had a height above the 
surface of the earth of about yy of the earth’s radius, 
whose centre, the “aurora pole,” was situated on the 
radius of the earth which touches the surface about 81° N. 
dat. and 80° W. lat. (Greenwich), and which, with a dia- 
meter of 0'3 of the earth’s radius, extended itself in a 
plane at right angles to the radius of the earth which 
touches the centre of the circle. This circle of light 
stands in the same relation to the ray- and drapery- 
auroras of Scandinavia as the trade-winds and monsoons 
in the south to the irregular winds and storms of the 
morth. Its light is never distributed into rays, but 
resembles that which passes through obscured glass. 
When the aurora becomes stronger the extent of the 
circle of light is altered, double or multiple arches are 
visible, generally lying, in the same plane and with a 
common centre, and rays are thrown out between the 
different bows. Arches are seldom seen lying irregularly 
to or crossing one another. The area within which the 
common arch is visible (on the supposition that it can no 
longer be distinguished when its altitude is only 4° above 
the horizon) is bounded by two circles drawn upon theearth’s 
surface with theaurord pole as the centre, by radii revolving 
round it at angles measured on the earth’s circumference 
of 8° and 28°. It touches only to an inconsiderable extent 
lands inhabited by poe of European origin (the 
northernmost part of Sweden, Norway, Finland, Iceland, 
and Danish Greenland), and even in the middle of this 
area there is a belt passing over the middle of Greenland, 
the south of Spitzbergen, and Franz Joseph’s Land, where 
the common bow commonly forms only a faint “vel” of 
dight in the zenith, This belt separates the regions 
where the luminous arches are seen mostly on the southern 
from those where they ares seen mostly on the northern 
horizon. In the area nearest the aurora pole only 
the smaller, in ethe „middle of Scandinavia only the 
læger and léss regularly formed coronas are visible. 
But in the last-mentioned regioħ, as in Southern British 
America, the aurora-storms and the ray- and drapery- 
auroras become common. The ‘region where the aurora 
occurs®in_ its most developed state is to be sought for 
near ¢ircle which, with the aurora pole as a centre, 
is @vawn on the surface of the earth with a radius at an 
angle*measured at the earth’s circumference of about 24°. 

The tédal observations, when compared with othér 
series*made in the Arctic seas, give important indications 
cresting the distribution of land and spa in the Polar 
basin. The greatest range at the Vega’s winter-quarters 
was only efghteen*centjmetres, which ghows’tltat the sea 
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north of Behring’ Straits forms a marine basin of limited * 

nt, connected” with ethe ea only wy sounds. The 
variations in the heigft of the water, produced by windg, 
were much greater. T hey #moyfted nearly tọ two métres. 
Stull greater irregular changes in the pesition of land and , 
sea appear to have occurred withua the memory of man., 
For the Tchyktches were at one ttme afraid thas the 
e@wedes would cause inundations aJongethe coast. This 
appears to show that the sudden changes n the position 
of the earth which are well known in the volcanic regidhs 
farther south had extended so far noth. As most of the 
Tchuktch villages are situated close to the sea, one of 
the mighty waves which earthquakes give rise to would 
completely destroy an immense number of them. 

The magnetical observations made during the winter- 
ing, in an observatory built of ice and snow, which, being 
necessarily on land, was at a very inconvenient distance 
from the vessel, consisted of (1) absolute determinations 
whenever opportunity offered; (2) observations of the 
changes in the strength and direction of the magnetic 
forces made along with necessary absolute determinations 
every hour between November 27 and April 1; (3) five- 
minute observations on the rst and 15th of every month 
from and including January 15. 

With reference to the natural history of the region in 
which the Vega wintered, Prof. Nordenskjold states that 
it is very poor in the higher plants and fungi, but lichens 
are abundant. The number of insects and other inverte- 
brate land animals was very small, Land- and fresh- 
water mollusca were completely wanting. Of coleoptera 
only twenty species were found, belonging principally to 
the families Caradi and Staphylini, with two Curculzones 
and Chrysomele, and the other orders appeared to be 
equally poor, with the exception, potans, of the Diptera 
and Podurida, On the other hand the sea-bottom, though 
covered with a stratum of water always about 2° C. below the 
freezing-point, swarmed with a large number and a great 
variety of the lower animal types, of which the dredging- 
boat almost daily mage a rich collection in the channel, 
which opened early in summer in the neiglbourhood of 
the vessel. Prof. Nordenskjold expected that the same 
avifauna would be found with little variation in all the 
Polar lands. Experience has, however, shown that this 
is by no means the case, the Tchuktch peninsula being 
quite an exception. Birds here occur in much fewer 
number, but in a much greater abundance of types than 
in Novaya Zemlya, Spitzbergen, and Greenland, and the 
bird-world in its entirety has thus quite a different stamp. 
The birds common on Greenland, Spitzbergen, Novaya 
Zemlya, and the coast of North-west Siberia, Larus 
glaucus, eburneus, and rT he Harelda glacialis, 
Somateria spectabilis, Plectrophanes nivalis, Phalaropus 
fulicarius, and Tringa maritima, the common raven 
and several other species, are found here. But in 
addition to these the following uncommon birds are 
met with :— The American eider, the common 
eidere Somateria mollissima, being absent; a greyish- 
brown goose with bushyeyellowish-white feathers round 
the neck; a swan-like goose, white with black wing- 
feathers, a species of Fuligula marked in white and 
green with a fine black-velvet head, the beautifully- 
marked, uncommon Larus Rossi; a little brown snipe 
with a bill widened spoon-like at the point; several 
beautiful singers, among them Sylvia Eversmannt, which 
for some days visited the coast in great flocks, probably 
on their way to breeding-gjgces farther north, or waiting 
till the byighes in the interior should be free of snow. A 
portion of the purely Scandinavian species here exhibit 
some variations in colour-marking and size. 

The mammalia are also more numerous then in other 


places visited by the Swedish expeditions. According ° 


to Lieut. Nordquist the most common mammal is the 
hare. dt differs from the common Scandinavian moun- 
tain hare by its greater size (its weight often sgsing to 
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14 Ibs.) and by she nasal bone not dimjnishing so rapidly 
in size. The fhountain foy (Vidpas Migopus, L.) is gery 
gomymon. The common ox (Philpes vulgaris, Gtay) 
appears alse to be comfyon. ® A red fox, shot in October, 
differs c8nsiderabky from the common, and approaches 
e the mountain fox in several particilars. The fox’s food 
duriag winter apptars to consjt of hareg, ptarmigans, 
and aaa 2 Of lemming$ three species were me 
with, Myodes*obensés (the most numereus), M. rorguasis, 
aid Arvicola obscurus. The Tchuktches state that # 
little mouse also occurs, whigh Nordquist supposes to be 
a Sorex. The two lemmings often showed themselves 
above the snow duiing winter, which was not the case 
with Arvicola obscurus. The wolf was Seen only twice. 
The wild reindeer was also uncommon, traces of them 
having been seen only once. Traces of the land-bear 
were also seen, and the natives stated that they were not 
uncommon in summer. The marmot (Arcfomys) occurs 
in abundance. An animal described by the natives as 
living by the banks of streams is supposed to be the 
common otter. Two weazel-skins were obtained from 
the natives. It is not certain whether the ermine occurs 
there. Only two marine mammals have been seen during 
the winter, the Polar bear and the ringed seal (Phoca 
fetida), The latter is caught in great numbers, and along 
with fish and various vegetables forms the main food of the 
natives. Of land birds there winter in the region only 
three species, viz., Strix nyctea, Corvus corax, and Lagopus 
subalpina, The last-mentioned is the most common. On 
December 14 two large flocks of ptarmigan, one num- 
bering about fifty, were seen about ten mules from the 
coast, The raven is common at thé Tchuktch villages. 
Its first egg was obiained on May 31. The mountain 
owl was seen for the first time on March 11, but according 
to the natives, it is to be met with ali winter. In open 
places on the sea there occur dunng winter, according to 
the natives, |two swimmers, Uria Bruunichi and Urta 
ylle. Besides these there possibly winter on the sea a 
species of Mergulus and one of Fyiligula, a specimen of 
the former kaving been obtained on November 3, and of 
the latter on March 9. 


(To be continued.) 





GALILEO AND THE APPLICATION OF 
MATHEMATICS TO PHYSICS: 


TWO hundred and ninety-eight years ago to-day 
(Novgmber 5, 1581) Galileo Galilei, then a boy 
between seventeen and eighteen, matncufated as a medical 
student in the University of Pisa. At that time Medicine 
was perhaps the least satisfactory of scientific studies, and 
though his family had influential professional connections, 
the empirical maxims and the semi-metaphysical reasons 
by which they were supported never caught the young: 
man’s fancy or satisfied his intellect. We fist hear of 
him listening outside the door in which Ricci, the Couit 
mathematician of Florence, who happened to be spénding 
some time at Pisa with the Grad Duke, taught the pages 
a little Euchd. Foi a couple of months Galileo neglected 
his medicine, and greedily absorbed his Euclid through 
the key-hole till he found some chance opportunity of 
introducing himself to the Professor, who was delighted 
with his new pupil. Ricci presented hım with a volume 
of Archimedes, and the great mathematician and physicist 
of Syracuse became the ‘spiritual father of the young 
Italian student. In spite of We straitened circumstances 
of his faraily, and the chances of fortune that awaited 
him in a decorous prosecution of his regular medical 
studies, he deserted them, and attached himself to Ricct.. 
Watchihg one day the long swing of a lamp hung from 
the roof of a church, we are told that he noted the times 
x An Introtuctory Lecture, by Wilham Jack, M f me “R.S E. 
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it took in oscillation after osqllation, and found that 
though the arc through which, it swept died down till it 
was scarcaly visible, the tinie it took fiem each farthest 
nght®hand point to the gicceeding farthest left hand point 
of its sweep was always the same. He applied the know- 
ledge he had gained at once to the more accurate measure- 
met of the regularity of the pulse beats, °The observation 
of the student, and the immediate practical applicgtion of 
it, was the suie forerunner of the gieatness of the man. 
He knew that Science is Measuremené three centuries 
before Comte laid it down as the definition of mathematics, 
or Marks had been born to caricatwre the maxim in his 
diploma picture. 

At that time the Peripatetic philosophy was dominant 
over Europe, and tyrannized in Italy. ‘The followers of 
Aristotle naturally travestied the errorssof their master. 
In his own time Aristotle was a genuine obseiver of 
nature, and, as Galileo afterwards said of him, he would 
have been the last to dispute a fact because it tontra- 
dicted his preconceived opimions. His followers, who 
were not observers, had constituted a universe on high 
a priori primciples. They taught that.there were two 
gieat classes of things perishable and terrestrial, one 
heavy, tending by an unresistible law of their essential 
nature to the mathematical centre of the universe, the 
other light, and tending inesistibly away from it. Things 


imperishable and extra-terrestrial moved by a like neces- - 


sity in éverlasting circles :ound the centre of all things. 
A body of 2 lbs. weight, having more tendency to the 
centre than a body of 1 lb., must fall faster, and acquire 
a greater velocity in an equal time. With a priori prin- 
ciples like these observation was superfluous. Galileo 
questioned them and put them to the examen rigorosuse 
-of experiment. The explanation of the isochronism of 
the larger or smaller swings of the pendulum lay in the 
fact that though when the moving lamp started from a 
higher point it had further to fall—it began to fall more 
nearly perpendicularly and faster,and it swept through its 
larger arc with a greater velocity at every point. en 
he took two such pendulums of equal length, to the end 
of one of which a lamp weighing I lb. was fastened, and 
to the end of the other a weight of 2 lbs., Galileo found 
that their times of. oscillation were the same. 

The Peripatetic dictum of the greater gravity of heavier 
bodies was in contradiction with this simple fact. Galileo 
took.the two weights to the top of the hanging tower of 
Pisa, and let them fall. They fell at the samg or practi- 
cally the same instant. Though tht simultaneous thud of 
these tao weights on the ground was the death-blow of 
the Peripatetic assumption, it was not enough to convince 
teachers who had. grown grey in teaching it. But a 
moment’s thought now will serve.to show us not merely 
that it ıs so, but why it must be so. Instead of the mass 
of 2 lbs., 1magine for a moment that the 2 lbs are made 
up of two single pound weights, each identical in shape 
and material with the other mass. of 1 Ib., and that all 
three drop together. All three will.come to the ground 
together. If the two pound weights are made to adhere 
to each other by ever so thiwa film of glycerine, there 
will be no stiain on the film, and they will not separate. 
If an imaginary sectian 1s cut through a single mass 
of two pounds there will equally be no strån or shealmg 
force along that section. © The tendency of the two single 
lbs. downwards is twice.as great as that of the 1 Ib, but it 
has to move two masse%.instead of one. Ten runners 
who keep abreast of each other do ten times the“vork of 
an eleventh runner on the other side of the course.” Man 
for man, each does the same work, and each man’s work 
has the same effect in producing the racing spted of 
each, An imaginary or real thread might tie the ten 
together, but there would Be ‘hho strain on the thread, 
which would npt snap, if their rates of running were the 
same. -_ o 

Gahleooften.reyirned to the pgndultim, and completely 
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. 
established the laws ofits motion in ordinary small oscil- 
lations. Hg showed that.though the weights at the cid 
of the string have no effect on the times of oscillatjop the 
length.of the string has, that these times are twice as long 
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ground if has covered ọn the plane itself, but on the 
vertical dfop between its starting point from rest, and its 
position at any moment. The pendulum moves along an 
arc of a circle, atd something very like that agc, would be 


got by drawing inste&d eof jt small chords of the circle 
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The Leaning Tower of Pisa. 


. 
from point to point in it successively. The smaller these 
successive chords become the nearer the sum total of them 
is to the arc, and the motion of a heavy pafticle con- 
Strained to move down them is Substantially the* sare as 
that of the bob at the end of the pendulum, Thgse suc-/§ 
. . 


z e 


. 
always in the proporfon of the square 
d to investigate 
lined, Plane, and it was he wito 
first showed that whatever the incline, the speeg acquired 4 e 
on the amount of & 








cessive chords age so many inclined plais, and the move- 
ment of the weight down tke entse series, is identital 
withthe swing of the bab in tte arc. More is necessary 
to establish “this completly than Galileo was able to 
* supply, In passing from plane to plane the particle must 
be supposed to neake a slight rebound at each, a rebound 
which ts less for each, according as the change of slope 
from. one to the*othé becomes less and less, but the® 
-mmber of the planes, and therefore of*the rebounds, fn- 


creases-in the same proportion as the slope of each to | 


each diminishes. To reduce the swing of the bob in its 
arc to the fall of the mass down the planes it is necessary 
to show that the effect of this great numbgr of small re- 
‘bounds is negligible, and Galileo had not advanced far 
enough in the Fluxional Calculus to show it. 

The principle that the speed at any point of the down- 
ward slope depends only on the vertical drop between the 
two positions of the particle, is true independent of 
friction which lowers the speed attained in a constant 
proportion. But it would have been difficult to establish 
the truth stated in this way by ordinary experiment. 
What is the speed attained, and how are we to recognise 
it? As the body goes downwards it is increasing in speed 
from moment to moment. It is easy to time a railway train 
running ata uniform rate. When the first quarter milestone 
henotices flies past him, a passenger sees, let us suppose, 
that the second hand of his watch is at 5 seconds, while 
-at the next quarter milestone it is at 20, at the third 35, 
at the fourth 50, Every one of these equal intervals is swept 
over by the train in 15 seconds, or a quarter of a minute. 
The train is going at the regular rate of a quarter mile 
‘per quarter minute, or a mile a minute, or sixty miles an 
hour. Had the intervals of time noted been different, 
the problem would obviously have been muzh more com- 
plicated. Let us suppose that the two first § and 20, are 
as before, that the next is. 40, and that at the fourth the 
second hand of the watch has again come round to 5 
‘seconds past the minute, In that case the first quarter 
mile interval is done in 15 secondg, the next in 20, the 
third in 25. If the rates were uniform for each interval 
‘these figures would give us sixty miles an hour for the 


first quarter mile, forty-five miles per hour for the next, | 


thirty-six miles an hour for the third, The train is 
slackening speed, and these arethe average rates during 
‘the time spent in.covering each of these quarter miles. 
But the train does not drop suddenly from one to the 
other, and nothing in nature does so, Point by point it 
has a -diffesent rate, and the question, What is the rate 
at any point? is not easily answered. How, then, are we 
to measure the rate of speed at a point when that rafe is 
constantly changing? We must seek some necessary 
«consequence of any law of change which we suppose, 
and we must transform the question, the answer of which 
it is difficult to verify, into one which it will be easy to 
subject to an experimental test, Galileo appealed to 
mathematics, and showed that if his theory, that the 
velocity depends -on the vertical drop, be true, the dmount 
-of the vertical drop must be fdir times as great for two 
seconds, and nine times as great for three seconds, as for 
one second; and he set himself to compare the real with 
the theoretic result. 

Let us consider what-seems a simple thing, a fall in 
‘space, where there is no-inclined plane at all. What is 
the amount of fall for'so many seconds? The difficulty in 
answering accurately is that for even a short time the fall 
is very large. It is of no use distinguishing between a 
fall of 16 feet, for instance, and one of 20}efeet, if the 
times of description, which are 1 second and 1} second, 
are too nearly the same to be distinguished by our, 
measurement of time. 
ments of time were only beginning:to be a little delicate, 
chiefly through his own discoveries, and an error of 4 of 
a second 4n measurementes obviously easy to make, whem 

gone t4 feet is not easy. In the simpler case of free 
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fall, therefore, Galileo could not compare spaces and 
tithes conveniently, because hi» measures” ofespace were 
so h m@re accurate than those of tim®. The experi- 
mental test can be more seadily applied tg the imclined 
plane because the fall is slower and there sis ne other 
vita alteratfon in the conditions of the problem. ® e 

Iis necessary to form some hypothesis abdut the law 
which the falling body obeys, to deduce the mathematical 
consequences of that law, to select one gf them which 
admits of an immediate and satisfactory, experimental 
verification. This was what Galileo did. He believed 
| that the force on the falling body was*probably due to the 
| mass of the earth, and that it was at least: likely that it 
| would be the same all through the motion, as the particle 
all through it is practically equally far from the centre of 
that mass. A constant force must be measured by its 
constantly producing the same effect in the same time, 
and the first obvious effect of any force on a falling body 
is, like the effect of getting up steam on a locomotive, the 
change of speed. which it produces from moment to 
moment. If this be uniform—so much extra speed put 
on every second—there must be some way of connecting 
mathematically the easily measurable spaces and times 
instead of the less practicable but more direct speeds and 
times, and the question whether the result and the theory 
at the back of it agree can be tested over and over again 
by experiment. The two answers do agree, and they 
agree in every case. The theory, therefore, is right, un- 
less some other theory about the effect of forces can be 
found to lead to the same result. The hypothesis about 
the earth force, that when a body falls from rest its speed 
will be increased by the same amount in every equal time 
| interval, and that the speed of any body will be increased 
just as much as that of any other, is a true hypothesis, 
A rolb. weight falls neither faster nor slower than a 1 lb. 
one. If the earth alone be acting on both, a feather falls 
as fast as a guinea. It is so in vacuum, though in 
ordinary air, of course, it is different. A’ force always 
the same, producing, that is to say, always the same 
amount of change of speed in the same time, is acting on 
every equal particle of matter at the earth’s surface. To 
test this theory we can appeal practically to the inclined 
plane, rough or smooth. The force on a body falling 
along it at any moment bears a fixed proportion to that 
in a free fall; a very small proportion, if the plane has 
only a very slight slope. Obviously*the-length of the line 
a'ong such a plane, down which a body runs ig a second, 
is a very small proportion of that ‘of the free fall in the 
same time. In the latter case, what to Galileo’s power 
| of measuring time was an almost imperceptible difference 
involved a very marked difference in the spaces gone 
through, so that it was difficult to verify the law. In the 
former the spaces needed to be measured for experiments 
lasting even a few seconds become reasonable. «In three 
seconds a body falling freely from the top of a steeple 
| 144 feet high would fall to the bottom, and it would only 
take five seconds to fall down Tennant’s stalk, but it is 
easy to make a plane such that a body will only fall down 
14 feet along it in. three seconds. 

It was in connection with his investigations. of motion 
on a plane that Galileo laid dawn ¢he, principle that 
perhaps serves best as the basig of the theory of balancing 
forces, the principle of What is called Virtual Velocities. 
Every one is familiar wih it, in the ordinary maxim, that 
what is gained in speed is lost in power. In the board 
laid across a fallen tree, on which children seefaw, the 
| lighter child is put at the extremity of the longer: arm. 
With a plank, 12 feet long, a child 50 lbs. weight will 
be balanced against one 70 lbs. weight when the plank 
rests on the tree 7 feet from the light child’s*end, and 5 
| feet from the heavy one’s... Whên they swing, the amount 
of swigg is preportional to the distances from the. fixed 
point. If ghe plank moves, so thatthe ehild.at the 7 feet 
end rise? through seven ingheg, the other goes down 
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through fivee In every cage like this, where forces are fh- 


equilbrium on # system, we can imagine a métion giren, 
every peint maying according te the geometrical circum- 
stances.e Let us imagine such a motion. When two 
forces acf on a gystem and keep it at rest, rfultiplygthe 
space throigh which the point of applicative of ech 
force moves, referred to the line in which the force acts, 
by the measuré of the force. When there is equilibrium 
the resulting quantities are equal and of opposite signs, 
The one cid weighing 50 lbs, rises vertically through 
7 inches, and we maf call the product 350 inch-lbs. up- 
wards. The 7o lbs. child moves in the same time 5 
inches downwards, and the product, which is 350 inch- 
lbs. downwards, 1s equal and opposite to the other. 
there is equilibritm it must always be so; if it is so there 
must be equilibrium. It was to Galileo that we owe this 
most fruitful of statical principles. It can easily be ex- 
tended to the case when any number of forces act at any 
number of points ona body or a system, but it was not 
till a century later that John Bernoulli could state it in all 
its generality, or show how admirably it serves as a 
sufficient basis for the whole theory of equilibrium. 

These laws of falling bodies and of virtual velocities 
marked the greatest advance in mechanical science since 
the world began. The nature of the earth’s common 
action on all bodies at its surface had, in fact, been 
ascertained. The question that had been put directly to 
nature had been completely answered, and the answer 
was final. 

The Peripatetics had a singular notion of what they 
called Inertia. According to them, a body had a natural 
tendency to move at a given speed straight towards the 
centre of the earth if it were heavy, and straight away 
from it if it were light. The continuance of that natural 
motion, in that direction, at that speed was ensured by 
inertia, Strike the body in that or in any other direction, 

_ and an immediate change takes place, but it is a change 
which disappears if the body is moving inavacuum. In 
ordinary air it is kept up, because the air behind, from 
which the body is suddenly taken away when it is 
struck, instantly closes up, and strikes it like a spring 
which has been let go. At every new position it leaves 
air, and air springs after it to keep it going. As far as 
it was then possible, Galileo worked out the consequences 
of this theory and those of his own, which was that 
stated in Newton’s first Law of Motion—that except 
where any external force operates, motion in any 
direction at a certain rate will continue indefinitely 
in that direction at the same rate. The result was 
that the old theory was proved to be wrong. As with 
the first law of motion, so with the second. It is 
substantially this, that when a force acts on a particle 
in motion, it produces the same effect ın changing 
that motion as it would if, before it began to act, 
the body were at rest. Suppose a particle movin 
with a speed which may be described as ro feet per secon 
northward and 8 feet per second eastward. Let a force 
suddenly act on it, the effectof which is to change its rate 
of going to 17 feet p second northward and 13 feet per 
second eastward, “he amount gained is an addition of 
speéd of 7 feet per second nprthward and 3 fect per second 


eastward, Imagine the same forte acting on a particle 
identical with the former, but inifially at rest. It will 
make that particle begin to move from rest at the same 
rate of eo} per second northward and 3 feet per second 
eastwaid which it gained in the former motion. The 
effectén changing rate has been the same as if the body 


had been at rest, and the whole effect on the eastward 
direction hasbeen the same as it would have been had 
there beén fothing to affect*it {p a northerly direction. 

It was through the combination of these two principles 
that Galileo was able to solve another and more difficult 
problem. Until they*ware_ verified by the su&cess of 
mullions of predictions found@d onsthem, they were net so 
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ted pħenomenon raisese the 
en*explained tæ the dignity 
sfàrted ın an oblique , 


mwth 
prediction of any compli 
hypothesis on which ıt has 
of a probable truth. „Let a bullet 

direction at a certain speed—we cfn 


redict,by appl s 
these two prisciples, theeway in which it will Bet ha ea 


the course it will follow. Let us take ofe hich is sent 
off*at a rate of speed compounded of 32 feet per secogd 


*vertical and 20 feet per second horizontal. At every pomt 


of its path, it will keep bothethese rates except so far as 
gravity changes them, and gravity will do by it as a 
moving body jyst what it would do bya body startin 
fromiest. To the latter it wquid ave a downward spe 
of 32 feet per second in a second. In a second it will 
give just enough downward speed, therefore, to anmhilate 
the upward speed of the bullet. After a second, it will 
have ceased to have any upward speed, but it will go on 
with the horizontal speed of 20 feet per second. In its 
first second the bullet has moved away from its starting- 

oint 20 feet in a horizontal direction and 16 feet upward, 
Paus a fall of 16 feet from rest is needed to generate 
that velocity of 32 feet per second downward, which is 
wanted to destroy the upward velocity of the amount with 
which it started. At the end of the first second it has 
reached its new position by a certain path. Till the bullet 
comes to the ground again another second will suffice, 
during which it will fall through 16 feet vertically, and 
acquire a speed of 32 feet per second downward as it 
started with 32 feet per second upward, and it will move 
horizontally 20 feet further from the starting-point. When 
the second second closes, the particle has again reached. 
the ground bya path which is the left-handed facsimile of 
that by which it rose. 

There are thus three measurable things, all conse- 
quences of our fundamental laws. Does the bullet rise 
16 feet? does it strike the ground 40 feet away frome 
where it started? does it take 2 seconds to do it in? 
Nature answers that al these things are so. If we take 
some means of making the bullet record or” picture its 
path ona board or paper we shall have a still completer 
answer to the question. Galileo’s mathematics were 
enough to show him that if these two laws were true the 
curve described must be a parabola—except so far as it 15 
slightly modified by the resistance of the air—and the 
parabola calculated is the parabola described. Such a 
proof is all but conclusive. Every point in the path 
really found has thus been predicted as the mathematical 
consequence of tifese two laws, and when this prediction 
is r€peated and confirmed in every experiment, doubt 
vanishes, the laws are securely established, and the secret 
of nature has been found. 


(To be continued.) 





JAMES CLERK MAXWELL, F.R.S. 


AMES CLERK MAXWELL, whose premature death 
on Wednesday last we®k, science has to deplore, was. 
born in 1831, being the only son of John Clerk Maxwell, 
Esq., of Middlebie, His grandfather was Captain James 
Clerk of Penicuik, whose two sons were the Right Hon. Sir 
George Clerk, Bart., of Penicuik, and the above-mentioned, 
John Clerk Maxwell. Captain James Clerk was a younger 
rother of Sir John Clerk of Penicuik, and on the death 
of the latter Sir George Clerk succeeded to the estate of 
Penicuik, while John succeeded to the estate of Nether 
Corsock, pa of the Middlebie estate, which had come 
into the family through marriage in a previous generation 
with Agnes Maxwell. Along with this estate John Clerk 
assumed the family name of Maxwell. When James 
Clerk Maxwell was eight years old, his mother died, and 
his father, who had been called to the Scotche Bar, but 
wevers prfttised as an advocate, lived a retivegi life, 
devoting himself to the care of his estates, ant his 
son. . s 
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Academy, where he gåiped Academical Club Medal 
for-Geometry in 1845, ard the Silver Medal for Mathe- 
R 1848 his mother’s brother, John Cay. 

*of Edinburgh, taok hint to see William Nicol, who showed 
him “he colours exhibited by polerised lghtgafter passing 
through unangeated glass, &c. This visit seems to have 
wen the first impulse towards his researches in optics. 


n his return he constructed a polariscope with glass re” 


flectors. The framework ofethe first was of cardboard, 
but a superior article was subsequently constructed by him 
in wood. Small lenses mounted in cardboard were em- 
ployed when a conical pencil of light was required. By 
means of this instrument he examinea the figures ex- 
hibited by pieces of unannealed pasi which he prepared 
himself, and with a camera lucida, and a box of water 
colours, he reproduced these figures on paper, taking care 
to sketch no outlines, but to shade off each coloured band 
imperceptibly into the next. Some of these water-colour 
drawings he forwarded to Nicol, and was more than re- 
paid by the receipt shortly afterwards of a pair of prisms 
prepared by Nicol himself. These prisms were always 
very highly prized by Prof. Maxwell. Once while at 
Trinity the little box containing them was carried off by 
his bed-maker dung a vacation, and destined -for de- 
struction. The bed-maker died before term commenced, 
and it was only after a very diligent search that they were 
found among the late bed-maker’s effects, which had been 
set aside as valueless. After this event the prisms were 
most carefully guarded, and about three weeks ago were 
deposited, at Professor Maawell’s 1equest, in one of the 
show cases of the Cavendish laboratory. The study of 
the figures exhibited by unannealed glass in polarised light 
drew the’attention of Clerk Maxwell more paiticularly to 
the equilibrium of clastic solids, a subject on which he 
kas done some very valuable work. 

After leaving the Edinburgh Academy James Clerk 
Maxwell iy ie the University of Edinburgh, wheie he 
soon won the esteem of Kelland, Forbes, and Gregory, 
under whom he studied and worked. In October, 1850, 
he came to Cambridge, entering at Peterhouse. At this 
time his father does not seem to have been very sanguine 
respecting the advantages to be derived from a Cambridge 
course, but his opinion of the University rose consider- 
ably when in 1854 the examiners showed their apprecia- 
tion of his son by making him Second Wrangler, and 
bracketing, him as first Smith’s Prizeman Clerk Max- 
well’s first term in Cambridge does not Seem to have been 
avery happy one. The Peterhouse men were all cla8sics 
or pure mathemaficians, and he could get no sympathy in 
his physical work. Finding himself comparatively without 
friends at the end of the term, he consulted his father and 
his college tutor, and by their advice migrated to Trinity 
on December 14th, 1850, where, having a much larger 
number to select from, he not only found congenial spints, 
but soon became looked up to as thew leader by 2 set of 
admiring followers. In 1852,*while an undergraduate at 
Trinity, he stayed for a few weeks at a country vicarage 
in Suffolk with the Rev. C. B. Taylor, a brother of a 
college friend. While there he was attacked by a serious 
illness, and the care and kindness with which he was 
nursed by Mr. and Mrs. Taylor never faded from his 
memory ; it so impressed him with the power of love that 
jt formed an important factor in the formation of the 
Chnistian character which alkewho knew 1egarded with an 
admuration akin to worship. ee 

As above stated James Clerk Maxwell graduated as 
Second Wrangler and (bracketed) first Smith’s Prizeman 
in 1854, having previously been elected a Foundation 
Scholar of his College. In 1855 he became a Fellow of 
Trinity, and in 1856 obtained the Professorship of Natural 
Philosphy in Marischal College, Aberdeen, which appoint» 


e menthe held till the fusion of Marischal College and 
®: King’s College, when he, with other Professore, received 
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James Clerk ° ee wag edudagtd at the Edinbişgh |. pension from the Crown. In 1858 he married Katherine, 


a daughtereof Principal Dewar of Marischal College, thus 
vacating his fellowship ag Trinity. In 1860 he succeeded 
Prof. Goodeve as Professor of Natural Philosophy 
ang Astrofiomy in King’s College, London, but*after the 
de: of hfs father he retired in 1865 °to Ais estate in 
Scotland, where he subsequently carried out his father’s 
pane for completing the house and officts at Glenlair. 
n 1871 he was invited by the Senate of ¢he University of 
Cambridge to accept the Chair of Experimental Physics 
which had Ju been created, and of October 25th, 1871, 
he delivered his inaugural lecture as Professor of Experi- 
mental Physics in the University of Cambndge. At first 
the most important part of his work consisted in arranging 
the details of the Cavendish Laboratory which the Duke 
of Devonshire had offered to present to the University, 
and the building of which was personally superintended . 
by Prof. Maxwell from first to last. The whole of the 
arrangements which render the Cavendish Laboratory 
so admirably adapted for Physical investigations, are due 
to the care and forethought of Fiof. Clerk Maxwell. When 
the building had been completed and formally presented 
to the University, the Duke of Devonshire further signified 
his desire to provide it with a complete equipment of 
apparatus, and all this was procured under the personal 
supervision of the Professor. In 1872 he was elected 
Honorary Fellow of Trinity College, Cambridge. 

During last winter Prof. Maxwell did not enjoy his 
usual health. In the spring he was unable to carry on 
his work with his accustomed vigour, but when he left 
Cambridge for Scotland his friends supposed that with 
mental rest and physical exercise his health would be 
restored, and did not regard his indisposition as other 
than temporary. In Scotland, however, his health did 
not improve, he suffered much pain and was unable to 
take bis usual food. At length by the advice of his 
medical attendants, and of Prof. Saunders of Edin- 
burgh, one of his former fellow-students, he returned to 
Cambridge in the beginning of October. Under Dr, 
Paget’s care he at first made considerable improvement 
and some hopes were entertained of his recovery. He, 
however, gradually became weaker, and when Dr. Hum- 
phry visited him in conjunction with Dr. Paget, it was 
ae tbat medical skill could only alleviate his suffering. 

e died at noon on Wednesday, November 5th, having 
retained the conscious possession of all his mental powers 
to the last. ° 

Geneial invitations were sent to all members of the 
electoral roll of the University to assemble in Trinity 
College Chapel at 4°30 P.M. on Monday, November roth, 
and were numerously accepted, especially by heads of 
houses (including the Vice-Chancellor), and by professors. 
About 4'45 P M., the service was commenced by Mr. 
Stanford playing the “Dead March” upon the organ. 
The remains of the late Professor were then carned into 
the chapel, preceded by the choir and the first part of the 
Burial Service read. This was followed by the Anthem 
“If we believe that Jesus di@d and rose again, even so 
them also which sleep in Jesus shall God bring with him. 
.... Wherefore comfort one anetherewith these words.” 
After the service the assembly followed fhe body tothe 
great gate, whence it Was conveyed to Scotland to be 
interred in the family hurying-place at Corsock, Kirkcud- 
bright. . 

Prof. Maxwell was appointed Foreign, Honorary 
Member of the American Academy of Arts and Sciences 
of Boston in November, 1874 ; Member of the American 
Philosophical Society of Philadelphia in October, 1875 ; 
Correspondent in the Mathematical Class to the Imperial 
-Academy of Sciences, Goftinfgen, in Decemnfber, 1875 ; 
Honogiry Member of the New York Academy of Sciences 
in December, 1876; Associate of thg Amsterdam Royal 
Academ of Sciances in April, 3879 ; and Corresponding 


a | Member ef the Imperial Afademy of Sciénces, Vienna, 
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in August, 177. He was ,Fellow of the Royal Societies 
of London and Edinburgh, and of the Cambryige Philo- 
sophical, Society, and a large cgntributor to the Ttahs- 
actions gf each of these, In 1872 he was created 
Honorary LL.D. of Edinburgh, and on June 21, y he 
he received the honorary degree of D.C.L. at*Oxford, 

In 1860 the Rumford Medal of the Royal Society® was, 
awarded to Prof. Clerk Maxwell ‘for his Researches on 
the Compositich eof Colours, and other Optical papers.” 
In his address on the presentation of the medal, Major- 
General Sabine alluded to Prof. Maxwell’s calculation 
showing the connection of the ‘‘ mechanical strains to 
which elastic solids are subjected under certain con- 
ditions with the dbloured curves which those solids exhibit 
in polarised lhgit.” He then alluded to the colour-top 
of Prof. Maxwell, and the colour-equations obtained 
from it, as well as the light ıt throws upon colour-blind- 
ness, concluding with these words :—“ These researches for 
which the Rumford medal is awarded lead to the remark- 
able result that to a very near degree. of approximation 
all the colours of the spectrum, and therefore all colours 
in nature, which are only the mixtures of these, can be 
perfectly imitated by mixtures of three actually attainable 
colours, which are the red, green, and blue, belonging re- 
spectively to three particular points of the spectrum.” 

While Piofessor of Physics at King’s College, Lon- 
don, Maxwell was engaged as a member of the 
British Association Commuttee in the determination of 
the Absolute Unit of Electrical Resistance, and it was 
the pe ee of electrical units which attracted a great 
part of his attention during his tenure of his Cambridge 
Professorship. He always spoke very highly of Faraday's 
“ Experimental Researches,” which he read very early in 
life, and to which he attributed some of his most useful 
ideas on electricity and electro-magnetism. In Clerk 
Maxwell Faraday found a mind constituted after the 
same plan as his own, but with the advantage of a, 
mathematical training, which has made Prof. Maxwell 
capable of interpreting Faraday’s bold realisations to the 
mathematical world. For Clerk Maxwell’s own views of 
Faraday the reader may be refeired to the article “ Fara- 
day,” in the ninth edition of the “Encyclopædia Bri- 
tannica.” 

It is impossible in a sketch like this to give anything 
but the most superfieial view of a character so noble in 
all its aspects as that of Clerk Maxwell. As a professor 
he was wonderfully adshired by those who were truly his 
disciples. He had not the power of making himself 
clearly understood by those who listened but casually to 
his pithy sentences, and consequently he was not a so- 
called popular lecturer; nor was he a most successful 
teacher of careless students. But when he had those 
about him who could enter into his mind, and, receiving 
the golden truths from his lips, could alloy them in such 
a way as to make them acceptable to the ordinary stu- 
dent, no better teacher could be-desired, even for the most 
elementary instruction. His wonderful imagination was 
of great value, not only én supplying illustrations for 
didactic purposes, but in suggesting analogies and opening 
up new fields for researgh. 

Fhe pages of Blackwoog’s Magazine can testify to his 
talents as a poet; his sense of hfmour and his ready wit 
formed remarkable features in his character, in fact he 
seldom talked for many muinuteS without provoking at 
least a dhile. (Some of the reviews lately contributed by 
him to NATURE may serve as illustrations.) He was well 
verse in all the literature of the day, and seemed to have 





outshone even his &cientfic tainments. Vsuch complete 
unselfishness and tend® consideration as he exhibited fog 
those around him, and eSgeciqly for thos under® his 
control, are seldom to be met with. e During the eight 


years that he held thè chair of Physics in Cambridge, he , 


never spoke ą hasty wogd, even to his dttendants. «His 
self-sacrificing devotion to those he Joveg was the marvel 
of his friends. Though he never entered ifto theological 
eontroversy, and only occasionally in his scientific wntings 
indicated ın a sentence or tyo the side he took in ques- 
tions which have recently been brought prominently before 
the public by some of the more popular men of science. 
those who had am opportunity of secing into his home-lfe 
knew him to be an earnest Christian. About three weeks 
ago he remarked that he had examined every system of 
Atheism he could lay hands on, and had found, quite inde- 
pendently of any pievious knowledge he had of the wants 
of men, that each system implied a God at the bottom to 
make it workable. He went on to say that he had been 
occupied in trying to gain truth, that it 1s but little of truth 
that man can acquire, but it 1s something to “know 
in whom we have believed.” His simple Christian faith 
gave him a peace too deep to be ruffled by bodily pain 
or external circumstances, and left his mind free to the 
last to contemplate all kinds of questions of general 
interest. One day not long before his death he had been 
puzzling himself for some time in vain endeavours to 
discover why Lorenzo (“ Merchant of Venice,” Act v. scene 
1), whose chaiacter was at least far from noble, says to 
Jessica— 
“ Look how the floor of heaven 

Is thick inlaid with patines of bight gold : 

There’s not the smallest orb which thou beholdst 

But in his motion bke an angel sings, 

Still quiring to the young-eyed cherubins ; 

Such harmony is in immortal souls ; 

But whilst this muddy vesture of decay . 

Doth grossly close it in, we cannot hear it.” 


e 

We may quote one other example illustrating how the 
speculative character of his mind remained to the last, 
About five or six days before his death, when he was 
suffering from such extreme weakness that he could say 
very little, after lying motionless with his eyes closed for 
some time, he presently looked up and remarked, ‘'‘ Eve: 
good gift and every perfect gift is from above, and comet 
down from the Father of lights, with whom is no vari- 
ableness, neither ghadow of turning.’ Do yow know that 
is achexameter ? 


‘gaoa ddots dyaby Kat av Bdpnya rédeoy, 


I wonder who composed it.” 

His knowledge of hymns and hymn-writers was very 
extensive, and he took great pleasure during his illness in 
reciting from memory some of his favourites among the 
writings of Richard Baxter, George Herbert, and others. 

To attempt to give any adequate idea of his contri- 
butions to science in a sketch like the present would be 
but to mislead the reader. His great work on “ Electricity 
and Magnetism,” the second edition of which is nowin the 
press, is the admiration of mathematical physicists. More 
generally known are his treatise on the Theory of Heat, 
and his little text-book entitled “Matter and Motion” 
which was published by the S.P.C K. One of his earliest 
papers on the “Theory of Rolling Curves,” was com- 
municate@,to the Royal Society of Edinburgh by 
Professor Kelland, and read on February 19, 1849, 


investigated on his own account every system of philoso- | when Clerk Maxwell was an Edinburgh student barely 


phy. Hesé@ok great interest in passing events, though he® 
never ifdulged in political Giscussions. As an experi. 
mentalist he was too well known to require descyption ; 


eighteen years of age. His pa er on the ‘‘ Equilibrium of 
Elastic Solids,’’ above alluded to, was read before the 
same society on February 18,1850. His paper on the 


in that region ofescience which was his par excellence, | & Tiansfermation of Surfaces eby Bending” was read 


viz., the domām of Melegular Physics, he stands without 
a rival, But there were othe® sidgs of his charagter yhich 
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before the Cambridge Philosophical Society on @farch , 
13, 1854, about two months after taking his degred. Thise 
. p ê ; 

. 


papers on “ Faraday’s*Lines gf Force.” In 1857 he ob- 
tained the Adams Prize, in tife University of Cambridge, 
for his pafer on the “Motions of Saturnian Rings.” His 
epaper on the “Theor? of Compound Colours, and the 
Relattons of the Coldurs of the Spagtrum,” which was chiefly 
instrumental in gaining the Kumford Medal, was read 


before the R®yal Society on March 22, 1860. Wis 
< mical Theory of the Electromagnetic Field,” in- 
cluding a brief sketch of tae Electromagnetic Theory 


of Light, was read before the Royal Society on December 
8, 1864. The results of Clerk Maxwell’s experiments 
on “ The Viscosity and Internal Friction df Air and other 
Gases,” were made known to the Royal Society in the 
Bakerian Lecture read, February 8, 1866. Then follow his 
Royal Society papers “On the Dynamical Theory of Gases,” 
in May, 1866, and “On a Method of Making a direct 
Comparison of Electrostatic with Electromagnetic Force, 
with a Note on the Electromagnetic Theory of Light,” 
in June, 1868. Lately he took great interest in Graphical 
Statics, and contributed a long paper “On Reciprocal 
Figures, Frames and Diagrams of Forces,” to the Royal 
Society of Edinburgh, in December, 1869. Among his 
most recent papers are a paper on “ Stresses in Rarefied 
Gases arising from Inequalities of Temperature,’ read 
before the Royal Society on April 11, 1878, and a paper 
on “ Boltzmann’s Theorem,” read before the Cambridge 
Philosophical Society. It would take too long to enume- 
rate his articles and reviews published in the PAslosophical 
Magazine and in NATURE. His contributions to the ninth 
edition of the “ Encyclopedia Britannica’’ include the 
articles “Atom,” “ Attraction,” “ Capillary Action,” 
“Constitution of Bodies,” “Diagrams,” “ Diffusion,” 
“Ether,” “Faraday,” and “Harmonic Analysis.” “ Har- 
monic Analysis” was the last article he wrote. 
One of the most remarkable of his works is the re- 
cently-published volume of the Electrical Researches of 
the Hon. Henry Cavendish, of which Prof. Maxwell is the 
editor, The MSS. are in the possession of the Duke of 
Devonshire, and are now at Chatsworth. They were 
entrusted by him to Prof. Maxwell shortly after the com- 
pletion of the Cavendish Laboratory. Some of Cavendish’s 
experiments were repeated by Prof. Maxwell with all the 
appliances of modern apparatus, and others were carried 
out by his pupils. 

Most of the apparatus which he employed in his re- 
searches has been presented by Prof. Clerk Maxwell 
to the Cavehdish Laboratory, together with many of his 
books. He always regarded the laboratory with great 
affection, and the University owes much to his liberality. 
One of the most*interesting pieces of his handy-work 
now preserved in the laboratory is a plaster model of 
Prof. Willard Gibbs’s thermodynamic surface, de- 
scribed in the fourth edition of “ Maxwell’s Theory of 
Heat.” All the lines on the suface are diawn by his own 
hand, many of them being mapped out by placing the 
surface obliquely in the sunshine and marking the bound- 
ary between light and shade. Another valuable model 
constructed while Prof. Maxwell was at Cambridge is 
his dynamical illustration of the action of an induction 
coil in which two wheels represent by their rotation the 
primary and secondary currents respectively, the wheels 
being connected through a differential gearing to which a 
body of great moment of inertia is attached, the rotation 
of which represents the magnetism of the coil. A fric- 
tion break represents resistance, and a spripg may be 
attached to the secondary wheel to pRa pE A 4 capacity 
of a condenser placed in the secondary circuit, Amon 
other valuable pieces of apparatus presented by Prof. ° 
Maxwell to the laboratory are the receiver, plates, and 
inertia ban employed in his researches on the viscosity 
of air ang other gases, Dis colour-top, portions ofthe, 
“colotw-box,” including the variable slits, with the wed 
or meaduring their width, a polariser and analyser ma 
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was followed inbecember, 7255, ad Rcaavy, 18564by of thin films of stretched gutta percha, tha, mechanism 


for illustrating the motion of Saturnian rmgs, a real image. 
steréd&cope, and the dygamical top, whose moments of 
inertia about three axes, which are at right*angleg to each 
othgr, can be so varied by means of screws that the axis 
of Biation ‘can be made that of greatest or of least 
moment of inertia. When the axis of rotation, is the 
mean axis, the motion of the top is, of course, unstable. 
When Prof. Maxwell came to Cambridge in 1857 to 
take his M.A. degree, he brought this top with him from 
Aberdeen. In the evening he showed it to a party of 
friends in college, who left the top spinning in his room. 
Next morning he espied one of these friends coming across 
the court, so jumping out of bed, he start&d the top anew, 
and retied between the sheets. The weader can well 
supply the rest of the story for himself. It is only neces- 
sary to add that the plot was completely successful. 

Prof. Clerk Maxwell’s papers will be placed fn the 
hands of Prof. Stokes, who 1s one of his executors, in 
order that they may be published or catalogued and pre- 
served in such a way as to be readily available to those 
wishing to consult them, 

The death of James Clerk Maxwell is a loss tohis Uni- 
versity and to the world too great for words. He rests 
from his labours, but his works wull follow him. 

Wut. GARNETT 


" NOTES 


T THE following is the list of officers to be proposed at the 
anniversary meeting of the Royal Society on December 1 :-—~ 
President—William Spottiswocde, M.A., D.C.L, LL.D 
Treasurer—John Evans, D.C.L., LL.D., V.P.S.A. Secre. 
taries—Prof. George Gabriel Stokes, M.A., D.C.L., LL.D., 
Prof. Thomas Henry Huxley, LL.D. Foreign Secretary-— 
Prof, Alexander Wiliam Williamson, Ph.D. Other Members 
of the Council—George Busk, V.P.L.S., Prof. Arthur Cayley, 
LL.D., Major-General Henry Clerk, R.A., Edwin Dunkm, 
F.R.A.S., Augustus G. Vernon Harcourt, F.C.S., Sir Joseph 
Dalton Hooker, C.B., K.C.S.I., D.C.L., John Whitaker 
Hulke, F.R.C.S., Lieut.-General Sir Henry Lefroy, C.B., 
William Newmarch, Inst. Fr. Corr., Prof. Alfred Newton, 
M.A., V.P.Z.S., Prof. William Odling, M.B., V.P.C.S., Sir 
James Paget, Bart., D.C.L., Wiliam Henry Perkin, Sec, C.S., 
Charles William Siemens, D.C.L., John Simon, CeB., D.C.L., 
Prof. John Tyndall, D.C.L., LL.D. 


A MEMORIAL strongly recommending Lord Rayleigh’s election 
(if he can be induced to become a candidate), to the Professorship. 
of Experimental Physics at Cambridge, is in circulation. Lord. 
Rayleigh’s merits for such an appointment are perfectly well 
known to our readers. We understand that his election will 
be supported by many of the professoriate. 


Weare pleased to hear that Prof. Sir Wyville Thomson is 
now much better, and able to conduct the correspondence in 
connection with the Challenger wark. 

THE death is announced, at Florence, of Miss Martha Charters 
Somerville, the only surviving daughter of?Mxs. Mary Somer- 
ville, in her sixty-sixth year. Miss*Somerville enjoyed & pension. 
of roo/, a year, in recognition of the services rendered to science 
by her mother. a 

Tue Royal Institution Christmas Lectures will be$iven bp 
Prof. Tyndall. The subjects will be Water and Air. . 

Ox Tuesday night Dr. W. W. Hunter, the Indian Djr®etor- 
General of Statistics, delivered a lecture at the Philosophical 
Institution of Edinburgh, on the subject of “What the English 
had done for India.” Contrasttng the present English condition. 
of the duntry with what it has become, gince we have had 
to do withat, Dr. Hynter showed that ¢eh® impro%ements in the 
land, gnd ingthe lot of the yeople"had been immense. We need. 
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not refer her@to the purely piena ERN whidh, 
have been made, By the substitution of a good” government for a 
bad, or*for noegovernment at alẹ The peace and security 
which tht, poorest native now enjoys was unknown eres 
Much of thedmprovement which has taken place hgs beend 

the introduction of science and its results into Indas re 
the 7ieees pute it in a leader on Dr. Hunter’s address :— 
<t A country whith, in the natmal course of things, seemed fated to 
‘be long shut out from the light of civilisation, or to receive tardily 
a few rays, was admititd at once into the full blaze of noonday. 
Other nations have been doomed to work out their civilisation 
with painful strivigg. But, thanks to her assoclation with the 
West, India has had no such novitiate to undergo. All that 
Europe could teach or give has been made free to her without 
trouble or price. She has had no centunes of painful waiting, 
but hag stepped at once into possession of all the accumulated 
intellectual wealth of the West. This has-already borne fruits, 
and more must follow. Our Indian fellow-subjects are being 
rapidly familiarised with our language and books, and they 
eagerly drink in modern ideas. They study our philosophers, 
and talk with more or less intelligence of Mr. Darwin or Mr. 
Herbert Spencer, The names of our chief scientific men are 
as well known at Agra or Poona as in London. Our schools 
and colleges are the little leaven which will not fail to leaven 
the whole mass. The old intellectual idols and prejudices are 
already prostrate or tottering; and even were there no traces of 
a bridge or a road to tell of our sway, its history would be im- 
perishably written in the intellectual revolution which we have 
swiftly effected.” 


DuRine the last four years, Science News states, very little has 
been heard of the observatory to be built in California from the 
gift of Mr. James Lick, and the public has very generally supposed 
that nothing would come of the project, But there are now 
signs of a renewed activity on the part of the trustees, and 
evidence of an intention to carry the project through without 
further delay, In August last, Mr. S. W, Burnham, of Chicago, 
the well-known observer of double stars, was invited to spend a 
month or two on Mount Hamulton, with his telescope, in order 
to test the suitabilty of the mountain as a site for the proposed 
observatory. His reparts were so favourable that Prof. New- 
comb, on whose recommendation he was chosen for the work, 
sisited the place himself*in September. Both these gentlemen 
speak in the highest terms of the excellence of the astronomical 
conditions, Not only is almost every night perfectly clear, but, 
according to Mr. Burnham, bad seeing is almost unknown. 
Every night is such a one as he would consider superb at 
Chicago, and would only meet with two or three times a year, 
He discovered during his stay a number of new double stars, in 
portions of the sky which are further south than can be thoroughly 
examined in the comparatively bad atmospheie of stations this 
side of the Mississippi. The result of this exploration will give 
both the trustees and the public a new interest in the project, and 
it is supposed will lead the former to push the work on as rapidly 
as possible, If, as®* both: the astronomers who have examined 
thé site seem to suppose, its atmosphere is finer than that of any 
existing observatory, the result will be that the most powerful 
telescope in the world will be under she finest sky for employing 
ats utmoet capacity, 

M. fart, the Paris glass-founder, has just received an 
unuaj number of orders for large discs for the following 
observatories :—Pulkowa Observatory, 80 cm, diameter ; Nice 
Observatofy® (Bischofsheim g gift), 76 cm, ; Paris National Ob: 
servatory, 73cm.; Vienna Observatory, to be worked by Grubb, 
yoom.; Mr. Hilggr for England, 52 cm. and*M. Salutocroghi, 
of Milan, szem. The Nice Observatory. object-glass will be 

_ worked by MM. Henry BrSthers, 
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of Public Instiuction, th@ first g&neral meeting of the delegates 
of the Meteorological Commifeion., ¢M. Jules Feiry was if tfe 
chair, and he prefaced the discussion dy eme remarks on the 
zeal exhibited by delegates and expressed the confidence felt by, 
the Governmerg in the ultigage success of so “many effortse M. 
Hervé Mangon, the president of theeCouscil of the Ceñtral 
@bufeau, read a repoft on the work accomplished since the ingfi 
tution was created, and directed attention to a number of use 
questions which up to that mom€nt had been too much neglected. 
All the resolutions proposed which had been discussed in pre- 
liminary meetings were accepted. A number of delegates 
delivered addresses asking for the erection of new stations and 
the improvement of certain departments, ; 


Tug Fiench Minister of Public Instruction has appointed 
a commission for arranging all the collections now located in 
the Trocadero, and creating out of these valuable elements 
an ethnographical museum. 


UNDER date Rome, Sunday night, the Daily Mews corre- 
spondent telegraphs :—‘‘ Galvani in the act of touching with two 
different metals the lumbar nerves of a vivisected frog ; such is 
the monument, admirably execnted in marble, which his native 
city, Bologna, has this day dedicated in her busiest street to the 
great discoverer of animal electricity.” 


Ir is stated that the Bell Telephone Company have taken the 
first steps to bring an action against the Edison Telephone 
Company for infringement of patent in respect of the microphonic 
transmitter of hard carbon employed in the latest form of instru- 
ment. ‘This transmitter, which is almost identical with the 
Blake microphone used by the Bell Company, is claimed by 


Edison, under the name of the Znertia Telephone, as one of the | 


earliest forms of his carbon telephone. s 
THE programme of tfe Society of Arts for its, 126th session 
has just been issued, 
for the session, so far as they have been arranged. The follow- 
ing are the papers to be read at the evening meetings previons to 
Christmas :—November 26, ‘‘ Suggestions for Dealing with the 
Sewage of London,” by Major-General H. Y. D. Scott, C.B. 
F.R.S. December 3, ‘‘ Apprenticeship: Scientific and Un- 
scientific,” by Silvanus P. Thompson, D.Sc., Professor of Applied 
Physics at University College, Bristol. Decemker 10, s Art 
Vegiges i in Afghanistan ; the Results of some Recent Explora- 


tions in the Jellalabad Valley,” by William Simpson. December 


17, ‘The Panama Canal,” by Capt. Bedford Pim, R.N., M.P. 
The dates of the papers after Christmas are not announced, but 
the following are among the subjects to be treated :—‘‘ Domestic 
Poisons,” by Henry Carr; ‘‘Gas Furnaces and Kilns for Burn- 
ing Pottery,” by Herbet Guthrie, C.E.; “The Utilisation of 
Slag,” by Charles Wood ; ‘Art in Japan,” by C. Pfoundes ; 
“The Trade and Commerée of the Yenisei,” by Henry See- 
bohm ;-‘‘ Modern Autographic Printing Processes,” by Thomas 
Bolas, ¥.C.S.; ‘* The History bg the Art of Bookbinding,” by 
Henry B. Wheatley, F.S.A,; ‘Art Ironwork,” by J. W. 
Singer; “The History of Musical Pitch,” by A. J. Elis, 
F.R.S. ; “The Recent History of Explosive Agents,” by Prof. 
Abel, CB, F.R.S. ; “ Ireland and its Resources,” by C. G. W. 
Lock: “The Future of Epping Forest,” by Wulam Paul, 
F.L.S. ‘Bhree courses of ‘‘Cantor Lectures” are to be given. 
The fist course is by Dr. Charles Graham, F.C.S., F.L.C. 
« Professor of Chemical Technology at University College, London, 
on ‘The Chemistry of Bread and Bread-making;” the second , 
on the ‘“‘ Manufacture of India-rubber and Gutta-percha,” by 
e Thomas Bolas, F.C.S.; the third by R. W., Edis,*F.S.A., on 
“Att Decoration and Furniture" The first mectiageof the 
= will be held on the rgth inst., when the opening address$ 
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N Thursday, Nhenty æ% took place at $ French Ministry 


It gives a list of the papers and lectures. , 
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will be deliveredby Lord Alfred §.,Churdhill, chairman of the 
i ¢ Je ‘ 
Council. . 
* o e eo T 
Dr. HiNous’s “ Historyof the British Marine Polyzoa,” upon 
which he has long®be&n engaged, is yearly ready for publica- 
* tion; it will*form tyo volumes, uniform with the same author's 
e tfdroid Zoophytes,” and will fully illustfated by drawings 
of all the known Briti$h species and more remarkable varjeties 
@f this hitherto almost undescribed class, The work will he 
published by Mr. Van Voorst. a 


Messrs, BUNNY AND Davins, of Shrewsbury, have published 
a ‘Guide to the Botany, Ornithology, and Geology of Shrews- 
bury and its Vicinity,” edited by Mr. W. Philips, F.L.S. 


THE freedom of the Leathersellers’ Company has been con- 
ferred on Prof. Owen. 


On November 3, at 7.45 P.M., a magnificent meteor was ob- 
served at Strassburg, in the vicinity of Jupiter, travelling south- 
eastwards, The duration was four to five seconds. The meteor 
was coloured green, and left behind a luminous track. 


In his just publshed report on the trade of Newchwang, in 
Southern Manchuria, Mr. Consul Adkins mentions that he has 
in his possession a specimen of lead ore found in the neighbour- 
hood, which contains about go per cent. of metal, and also one 
of copper from the same locality which is almost equally rich. 
An attempt is being made to get authority to work these mines 
with foreign appliances, There is an abundant supply of excel- 
lent coal close to the veins of metal, and were the mining 
industiy once fairly started, the prosperity of Newchwang and 
the whole province would, m Mr, Adkins’s opinion, become 
remarkable, 


Tue additions to the Zoological Society’s Gardens during the 
pa week include a Rhesus Monkey (Macacus erythreus) from 

ndia, presented by Mr. Thos. G. Anderson ; a Common Barn 
Owl (Strix flammea), British, presented by Mr. F. Bagnall ; a 
Vervet Monkey (Cercopithecus lalandii) from South Africa, a 
Mona Monkey (Cercopithecus mona) from West Africa, a Mal- 
brouck Monkey (Cercopithecus cynosurus) from East Africa, 
deposited ; two Moustache Monkeys (Cercopithecus cephus) from 
West Africa, an Axis Deer (Cervus axis) from India, a Quebec 
Marmot (Arctomys monax) from North America, a Common 
Weasel (Mustela vulgaris), British, two Boatbills (Castes oma 
cochlearia), two Variegated Bitterns (drdetta involucris) from 
South Ametica, a Common Night Heron qNycticorax grisens), 
British, purchased. : . 
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METEOROLOGICAL NOTES 


In the Afeteorology of England for the quarter ending 
June 30, Mr. Glaisher gives some interesting notes of the cold 
weather up to that date. The mean temperatu e of London for the 

marter was 49°°5, being the lowest which has occwred during 

e corresponding period since 1837. The unusually protracted 
cold weather set in on October 27, 1878, and for the eight 
months ending June, 1879, the mean temperature was only 41°°6, 
being lower than any which has occurred in the present century 
since 1813-14, when the mean temperature of there eight months 
was only 40°°4. It was during this cold period that the Thames 
was frozen over and a fair held between London and Blach friars 
Bridges. Mr. Glaisher appends a very valuable table showing 
the mean temperature of the eight months ending Jume for each 
year from 1771-72, from which it appears that five colder periods 
than that of the ent year occurred towards tHe end of last 
century, viz., 40°°9, in 1794-95, 41°2 in 1788-89, and 41°°3 in 
1783-84, 1784-85, and again in 1796-97. The more irequent 
occurrence of a higher temperature during the colder half of the 
year in recent years as compared with what prevailed ın the end 
of last century is pointed out. During the first six months of 
1879 theerainfall about Lendon has been exceptiohallyslarze, 

e amo to 17°30 inches, which is larger than has fallen mm 
e these nfpnths any year since 1815, 








eo In the Zransactions and Proceedings of Philosophical 
*| Society of Adelaide, South Australia, for 4877-78, there 1s an 
intengsting* paper by Mr. H. H. Hayter, Government Statist of 
Victoria, on the infantile “mortality of our Austrahafi colonies, 


based on the statistical returns from 1866 to 187% During 
tee twelfe years the rates per annum of the, mortality’of infants 
gr one year of age in proportion to 1,000 birt 


were 155 m 
South Australia, 128 m Queensland, 125 in Victorie, 106 in 
New South Wales, or in New Zealand, and®1oo in Tasmania, 
Tn each of the years South Australia stood at the top of the list, 
except in 1877, when the rate of its infantile mortality was 
slightly exceeded by that of Queensland, From a detailed 
statement of the causes of deaths of infants in South Australia 
for the three years 1873-74-75, it appeais that of the 3,641 
deaths which occurred during these years @from all causes, n> 
fewer than 2,249 were occasioned by bowel-gomplaints and theic 
complications, The whole of this question, which 1s a vital one 
as affects the future of such of our colonies as are characteri-ed 
by high summer temperature, can only be satisfactorily investi- 
gated by weekly or monthly statistics of deaths of infants from 
all causes taken in connection with the mean temperature ard 
humidity of the aur during the time. Thus the different summer 
temperatures and humidities of these colonies explain by far the 
larger proportion of the differences ın the rates of their infantile 
mortality. All the differences, however, are not to be thus 
explained, and it is the investigation of these and the tracing 
of them to their causes which would likely lead to the adoption 
of improved sanitary and domestic arrangements. 


WE have received from the Scottish Meteorological Society 
a communication from Mr. Thorlacius, their observer in 
the north-we:t of Iceland, in which he states that the spnng 
there was stormy and cold, but that, in direct contrast to what 
has prevailed in the British Islands, the summer had been very 
fine and warm up to the date of wiiting (September 23), and the 
rainfall very small during June, July, and August, Pastures 
had, in consequence, suffered much, and the hay crop tumed 
out to be generally a very poor one. This has, however, been 
to some extent counterbalanced by the admirable state in which 
the hay harvest has been secured, so that most can look forward 
to the coming winter without uneasiness, even though it should 
prove severe, Since April they have heard nothing of the 
Greenland ice, always a subject of no httle anmety in these parts, 
the ice having fortunately kept away from the coast of Iceland, 
The Danish man-of-war schooner /ngolf, Capt. Mourier, cruised 
this summer close to the coasts of Greenland, but could effect no 
landing, owing to a belt of ice he could not force his way through, 
which lay along the shore for a distance of from twelve to 
sixteen miles, The Captain sailed along the coast, taking 
several bearings by the way, from Stewart’s Island to Cape 
Dow, or from 69° to 65° 30’ lat, N., thus sailiag in a south- 
westerly direction along the coast Of Greenland, which hes 
opposite the north-west of Iceland, at a distance of about 120 
nautical miles, This shore has not been previously explored, no 
one having probably ever had an opportunity of getting so cloce 
m shore before, The strait between Iceland and Greenland was 
this summer, which very rarely bappens, quite open for naviga- 
tion, except the inconsiderable belt of ice ummediately outside 
the coast of Greenland. Capt. Mourier had special instructions 
from the Danish government in regard to this exploration, and 
it is considered likely that the explorations on this “little-known 
coast will be resumed, These meteorological and geographical 
facts are important ın 1elation to the more southerly course than 
usual recently taken by our Eur®pean storms, aid the easterly 
and noitherly winds resulting therefiom, to which we owe -the 
all but unexampled cold dull weather, of the past twelve months, 


THE ‘Results of Observatiogs in Meteorology, TerreStnal 
Magnetism, &c., made fi Victoria during 1876,” under the 
superintendence of R. L, J. Ellery, have been received. The 
methods of making and r&ducing the observations are detailed at 
length in the preface. The chief feature of the ReBort is its 
purely statstical character, there being no attemp? to “state the 
oe pas of interest in the meteorology of the year in 
this part of Australia, To some extent, however, this want is 
compensated for by there being given with each mpyth’s detailed 
results the averages for that gnqnth of pressure, temperature, 

“humidity, and rainfall, caleulaten from all previous observations 
in theeoffice—together with particularly full data of electrical 
phenomena, hail, snow, frost, fogs, hot wits, storms of winds, 
and heavy rainfalis of half ag iwch*and upwards within the 
twenfy-fouy hours at the thirty-eight rain stations over the colony, 
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These hot winds are not merely of local interest to the colonists 

but of general i®terest in mattess affecting the atmospheric creu- 
lation of the contin@at of Australia, and as affording Sacilitigs to 
the meteosologisty of that region in the study of whirlwinds and 
other cyclqnic evens the correct theory of which science 
has still toepropound. The fiequency of these hot windsgat 
Wilson’s Promtontety, the most southern point in Wictoria aad 
completely enveloped by the sea, is noteworthy, as also’ the 
instance which ocguned on March 14, when on the surface the 
wind was cool and damp, wheieas a hot wind was blowing 50 
feet high on the lighthouse balcony, The discussion of the wind 
observations is a valuablg piece of work, ‘These show an exces 
of atmospheric movement in the warmer month, and during the 
hottest hours of the day, the velocity of the wind in summer 
incieasing from 7°43 miles an hour from 2 to 3 A.M. to 15°97 
miles from 2 to 3 P,M. During 1876, which was remarkable for 
the absence of sun-gpots, the aurora australis was only seen once, 
viz., between 3 and 4 AM, of April 26 at Kyneton. 





GEOGRAPHICAL NOTES 


THe Germans have so deservedly earned a distinguished repu- 
tation as scientific geographers, that it is quite plea-ing to catch 
one very sericusly tripping in geographical matters. In Philp 
Leopold Maitius’s ‘‘ Das Leben der Hauskatze und threr Ver- 
wandten ” (Wemar: B. F. Voigt, 1877), in the part of the work 
treating of the varieties of the domestic cat, appears (s. 61) the 
following extraordinary statement: ‘* Die schwanzlose Katze von 
der Insel Man im sillen Ocean wenn nicht das Kap Man au 
Borneo daunter zu verstehen, ist wohl noch nie zu uns nac. 
Deutschland gekommen, obzleich sie auf der Katzenausstellung 
in London eist vertreten war.” The author goes on to expre-s 
his earnest wish that a pair of these great rarities, Manx cats, 
may be procured and exhibited at some zoological garden. 
Manxmen will hardly thank him for placing their native isle in 
the Pacific Ocean and confounding them with Polynesians, but 
the suggestion as the result of ponderous research that after 
all perhaps such a place a» the Isle of Man does not exist, but 
that its mythical development has ansen from a mistake as to a 
cape of the same name in Borneo is too delicious altogether, and so 
ingenious and thoroughly German that it must needs be recorded 
for the benefit of the readers of NATURE, 


Dr. NACHTIGAL, has communicated to the Berlin Geographical 
Society full particulais as to the misfortune lately suffered by 
Gerhad Rohlfs expedition in North Africa, Rohlfs and his 
companions, who were plundered and detained while exploring 
the Kufara Oasis, and compelled to 1eturn to Bengazi, were 
relieved by the mterventjon of the Foreign Office under assur- 
ance that complete reparation would be made them. The 
explorers tdvelling effects, along with gifts sent by the 
German Empeior for the Sultan of Wadai, require to be 
supplemented and renewed, though it 1s almost certain the 
expedition will still be able to proceed in accordance with its 
previous plan. Dr. Lenz, ıt was announced at thesame meeting, 
had lately gone to Morocco on a geological survey, which he 
would subsequently eatend eastn ards into the Sahara, 


AT the opening of the Geographical Society’s Session on 
Monday last, the Earl of Northbrook, the president, briefly 
reviewed the work of travellers and geogiaphers during the past 
few months, and spoke in very eulogistic terms of Prof, Norden- 
skjold’s great achievement. ‘The most noteworthy feature, however, 
in the adh ess, was the statemené that news had been received that 
morning from the expedition despatched by the African Explora- 
tion Fund Committee,to the head of Lake Nyassa. Nothing had 
beew heard of its whereabouts since the death of Mr. Johnston, 
except a rumour as to its prdgress, gathered by an Arab from 
nahve sources, and lately communicated by Dr, Kik through 
the Foreign Office. Mr. Thomson reports that he has arrived, 
within copparatively:few days’ march of the lake, m the country 
of Uh eLord Northbrook read some interesting extracts 
from Mr. Thomson’s journal which will, no doubt, soon be 
publisfeg by the Society. Mr. Clements R. Markham then read 
a summary which he had drawn up of a paper-on the exploration 
of Central prepared by Prof. P. J. Veth, President of 
the Dutch Geographical Society. * One of the main results of the. 
late Dutch expedition, was the discovery that the Jambi River, 
which should be kngwn by its native name of Batang Hah, was 
navigable for ntarly 4 ailes. It was announced that at the 
next meeting a paper would*beqead yhich h been written by 
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Captain A. H. Markflam, descriptive of his 

ethe summer in the Isbjor hifi o$ the work of 
dition in the Willen Bareng, C 
mander, has kindly promised to attend the meeting, Lod 
Northbrook also tated that hopes were enté@tained o . Emil 
Holub being able to give an account of his remarkable: journeys 
in South CentralAfrica on Jpnnary 12, > a 


‘IN an account which he has sent home to¢hg Church Mis- 
sionary Society, of the tribes on the road to Mpwapwa, Mr. | 
P. Last tells us that the third tiibe from the corst is that of the 
Wanguin, In going from Saadgni to Mpwapwa caravans pass 
through the southern limits of their country. These Wan! 
seem to be a scattered people, but they are found in great numbers 
living among the mountains north of Kwa Masengo, one of their 
chief villages. There they cultivate the ground on a large scale, 
growing rice plentifully and all the common native produce ; 
ginger 1s found mm great abundance. They also grow a great 
deal of tobacco, and three native medicines not known among 
other tribes. One is the seed-pod of the madaha, in form very 
like a piece of rough stick, and when ground ıt is very hot to the 
palate. The other two are vegetable fats prodiiced kom seeds, 
and are much in vogue as medicines at Zanzibar, as well as on 
the coast and inlaud, The French Roman Catholic mission have 
had a station among this tribe for some little time. 


News has been received from Zanzibar that another expedition 
has started from Bagamoyo for the interior. It is despatched by 
M. Lavigerie, Archbishop of Algiers, and consists of eighteen 
Europeans, of whom six are laymen. Their object 1s to reinforce 
the Algerian missionary stations at Uyjiji and at King Mtesa’s 
capital, The expedition is under the leadership of the Abbé 
Guyon, 


THE new number of Les Annales del’ Extrême Orient contains 
papers on the Belep group and the fauna of the Indian Archi- 
pelago, the former of which is Ilustrated by a map, 


THE fame of the newly discovered sapphire mines in Siam is 
so great that great numbers of Burmese and Shans are said to be 
flocking thither. The mania appears also to have attacked part 
of the European community in Rangoon. é 


THE November number of Felermann’s Afittheilungen con- 
tain» a reduced copy ofe the geological map ‘of India from 
Medlicott and Blanford’s ‘‘ Preliminary Sketch.” The naria- 
tive of Dr, Regels journeys in Central Asia is concluded, 
and is followed by an interesting account of the trade and 
industry of Werchojansk and Kolymsk circles, in North-East 
Siberia, and an eclectic article on the region about the sources 
of the Santa-Cruz, in Patagonia, with a map illustrating Moreno’s 
journeys in 1876-7, There is also a map accompanying the 
paper on Dr. Regel’s journeys, 


AMONG the papers in the September number of the Bulletin 
of the Paris Geogrgphical Society, the one of mêst scientific 
valug is Commander Perrier’s lecture on the measurement of 
longitudes in France. M. Ed. Cimeré-describes his journey in 
South America, mamly the United State» of Columbia, in 
1875-6. There are two interesting letters on the Oxus question, 
by M. Woeikoff, with a note by M, Vivien de St. Martin, anda 
paper by the Abbé Durand on Pére Dupayrett’s journeys in 
Sonth Africa, There is also an interesting unpublished letter of 
Dagelet, the astronomer attached to the expedition of La 
Perouse? 


Tue general council of Con$tantine (Algeria) has appointed a 
commission for determining the éracé¢ of the Transaharian railway. 
It has been already determined by the commission to publish a 
projet, by M. Peltreau, on the section from Constantine to 
Juggurt by Biskra and Oued Buh, 


In the last session of the Geographical Society of Pari, a veiy 
interesting discussion took place on the possibilty of using 
elephants from India in South African exploration. It was 
considered more advantageous to try to use the native elephants 
after bei ined on the Indian method. It was stated that a 
number of African elephants had been also sent to India tn order 
to be tamed there. M. Soleillet remarked that elephants can 
wtowhere be met in India except in well-watered places, so that 
they mu-t be used in Africa, in counties offering some analogy 
with such regions where they can hve without difficulty, 


e M. „PAUL SOLEILLET will leave, very shortly for St. Louis 
(Senegal) in order to proceed on his intended journey të ip ee 
Sokkoro and thence to Timbuctoo. He has received fugds from 
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Mifister for Public Instruc, enabling him to 


M. Ferry, the 
take with him a trained botanisg, Sf hf last address before the 
Geographical Society of "Raris hggentered into many interesting 
details shoywiag that the negro populations of the region he is to 
e visit were half-civil&ede races susceptible of intercourse with 
e European nationy s 
THz public subscription for M. Miclncho-Meclay gives very 
good results, QnNovamber 1 the sum had already reached, at 
the Golos office alone, above 2,786 roubles dabout 278/.) > 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 4 


CAMBRIDGE.—The anniversary dinner of the Cambridge 
Philosophical Society is to take place in the new hall of Pem- 
broke College on November 29, at 7.15, under Prof. Newton’s 

residency. The occasion will be clouded by many memories of 
Professors Maxwell and Garrod. 

The Botanic Gardens Syndicate are to obtain plans and esti- 
mates for the erection of a curator’s house in the en. 

There is much questioning as to Dr. Power’s justification for 
regarding the coming changes as a ‘‘revolution,” especially in 
laying down the office of Vice-Chancellor, A reform in which 
the University concurs to a great extent can hardly be regarded 
with such grave anxiety. Dr. Power, in the speech referred to, 
said that the new comparative anatomy buildings had been for a 
considerable period in use, although the dispute as to the re- 
spective liabilities of the University, the architect, and the con- 
tractors for the accident to the roof and floors is not yet settled, 
The recent addition to the rooms for human anatomy had proved 
satisfactory, Dr. Power again warned the University of the 
rapid rate of increase of permanent expenditure and the very 
uncertain nature of the income, depending so largely on the fees 
and dues from members of the University. He acknowledged 
that the department of chemistry had been existing on a starva- 
tion allowance, and that some oe and sind tod pen 

heavy expenses out of their own pockets rather 
Bore pen n on the already overburdened finances of 


the Aig a 

Dr. E. H. Perowne enjoys the singular felicity of having 
become Master of Corpus Christi and Vice-Chancellor in one 
year, Mr. G. F. Browne, the senior proctor, desires to main- 
tain strongly the college system as against the 'odging-house 
system, especially in regard to discipline. But this would not 
involve any diminution m the urgent need for more thorough 
University science teaching, and the more complete recognition 
as a duty, of banishing the mere schoolboy and the idler, or the 
mere athlete, to the schools or elsewhere, instcad of employing 
such ability as is here set to lecture in the ABC of subjects, 

At Christ's College it is proposed to give open scholarships 
and exhibitions in natural science for entranée in October, 1880, 
by examination on Friday, March 19, and following days.e He 
must show that he will probably be able to pass the * Little-go” 
at latest by the end°of his third term of residence, A candidate 
may gain a scholarship for mathematics or classics in combina- 
tion with natural science. No candidate will be admitted who 
has kept any actual terms by residence, but there will be no 
limitation of age- In mathematics there will be papers in 
Euclid, algebra, plane trigonometry, and conic sections, geo- 
metrical and analytical, Candidates for natural science 8cholar- 
ships must all take chemistry, and*also either physics or biology 
in addition. The principles of spectrum ysis are included 
in theoretical chemistry, physical measurements and manipule- 
tions in physics; also statics, dynamics, optics, heat, and elec- 
tricity ; in biology the conditions are exceedingly well stated, 
as—hysiology: Fundamental principles of the chief physio- 
logical processes of plants and animals ; general histology of their 
principal organs; Morphology : Fundamental principles of 
morphology as illustrated by forms representing the principal 
classes of the vegetable and animal kingdonis; principles of the 
classification of plants and animals; practical *dlicroscopical 
examnation of the various tissues ; dissection and description of 
typical plants and animals. The exammations will be held in 
common with those at Emmanuel and Sidney Sussex Colleges, 
as before. 

The lastReport of the Board of Natural Sciences Studies was 
to be gffered for confirmagion to-day (Thursday), at 2,P.M.y 
and iffvas expected to be non-placeted, although it might be 


© carried ®n a division. 


y SARTO 


e PROF. BuRDON-SANDERSON announces that he will begin & 
course of shes lectures at University College, Gower Street, 
to ladies, om physiology, on Friday the 21st, at 4 P.M. The 
first lecture will be public, e . 


Mr. P. R- Scotr Lane, M.A., B.Sc., F.R.S.E,% who has 
forffome yeays been assistant to the Professonof Natural Philo- 
sophy—Prof, Tait—in the University of Edinburgh, has been 
appointed by the Queen to the chair of mathematica in the 
University of St. Andrews, . 


Mr. MARK FIRTH has signified his wish fo found a chair of 
chemistry in connection with Firth College, Sheffield. He pro- 
poses to invest a sum sufficient to produce an annual income of 
150/,, and this, together with the fees of students, will amount, 
it is believed, to a sufficient sum. Mr. Firth pro oses that the 
appointment shall be first filled by Dr. Carnelly, Owens College, 
Manchester, * 


TEOSE of our readers interested in the higher education of 
Is may be glad to hnow that a Calendar of Queen’s College, 
arley Street, has been published, i 


THE Golos learns, according to the Zīmes Berlin correspondent, 
that tho Russian Government intends thoroughly changing the 
statutes of the University of Dorpat, in Livonia, that strong 
bulwark of German science and culture. Among the proposed 
alterations now under consideration in the Imperial Council, the 
chief one aims at restricting certain liberties hıtherto enjoyed by 
German-speaking students and subjecting them to police sur- 
veillance similar to that now in force at all other Russian 
Universities, . 








SCIENTIFIC SERIALS 


The American Fournal of Science and Arts, October.—Au 
examination of the chemical composition of amblygonite, by 
Mr. Penfield, leads him to give a new and more simple formula 
for the mineral. He shows that the hydroxyl group in ambly- 
gonite is isomorphous with fluorine.—From pee geological: 
sections in Iowa, Mr. McGee concludes that residuary clays and 
others of equal compactness were passed over by a thick ice- 
sheet with or without serious disturbance, and that the plane of 
contact between glacial drift and subjacent residuary clay is not 
always clearly defined.——Mr. Dale describes a peculiar fault at 
Rondout.—The first portion of a research, by Mr. Gibbs, on the 
vapour densities of peroxide of nitrogen, formic acid, acetic acid, 
and perchloride of phosphorus, is given, and the two remaining 
papers are from English publications (Crookes on radiant matter, 
and Draper on oxygen in the sun). 


The American Naturalist, October.—Jobn A. Ryder, an account 
of a newgenus of minute pauropod myriapod (with figures).—Wm. 
Barbeck, on microscopical fungi attaéking our cereals.—C. L. 
Herrick, fresh-water entomostraca (describes and Diap- 
tomus longicornis, n.sp).—S. K. Lum, notes on the thrushes 
of the Washington Territory.—John Ford, the leather-turtle.— 
S. L. Frey, Were they mound-builders ?—Recent literature © 
Proceedings of scientific societies. 


The American Quarterly Microscopical Journal, vol. i. No. 4. 
—Prof. S. A, Forbes, on some sensory structures of young dog- 
fishes.—-Dr. C. L. Anderson, es with a spore glossary.—Dr. 
J. J. Woodward, on the oblique illuminator, and on a new 
apertometer.—F, H. Wenham, on Prof. Smith’s apertometer. 
—John Mayall, on measuring aperire R. Hitchcock, aper- 
ture, angular and numerical.—J. D, Hyatt, on the tongue of the 
honey-bee.—Thomas Taylor, on oleomargarine and butter.—W. 
C. Hubbard, Haeckel v. Virchow.—*Prof.” Stowell, the origin 
and death of the red blpod-cospuscle.—B, Eyferth, on*the 
simplest forms of life.—An announcement from the publishers 
states “that the existenge of the Quarterly ceases with this 
number.” The editor found that it would be impossible for him 
to give the journal the necessary supervision during tfe coming 
year, hence the necessity of this suspension. 3 

Journal of the Franklin Institute, October.—Prof. Tifurston 
here publishes an investigation of the strength of American 
timber, several varieties of which (white and yellof pine, locust, 
-black walnut, white ash, white ‘nd live oak) were subthitted to 
testing machings in the Stevens Institute. The results show 
that Afnerican timber has a constructive galue equal, if not 
decidedlyesuperior, to European timbgr® (The*numbers were 
almost invgriably higher than @ho8e of Barlow, Tredgold, or 
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Lastett.) Tumber yields, under all forms of stress, to an extent 
about proportiqnal to the load.—-Mr. James Smith sketches $ 
plan for water-suppty of Philadelphia, viz., a gravity supply by 
aqueduct from Perkiomen.—-A modification of Tisley’s €oh- 
pound pengulum,"by Mr. Queen, of Philadelphia, whereby the 
motions and figures may be exhibited on a screeg to lage 
audiences, is described, and there is an account of the zinc webs 
and works of Lehigh Valley. s 
hd 


Bulletin of the United States Geological and Geographical Sur- 
vey of the Territbries, vol. v. No. 2, September.—J. A. Allen, 
on the Costis (genus Nasua, Storr).—Dr. Coues, on the present 
status of Passer domesticus in America.—Dr. Peale, on the 
Laramie group of Western Wyoming and adjacent regions.— A, R. 
Grote, on Lithophane and some new Noctuids (describes many 
new species).—Dr. &. White, Palzeontological Papers, No. II., 
en carboniferous fossils from Colorado, Arizona, Utah, and 
Wyoming, and on cretaceous corals from Colorado (describes 
several new species),—F, V. Hayden, the so-called Two-Ocean 
Pass.—E. D. Cope, on the extinct species of Rhinoceride of 
North America, and their allies.—Dr, Coues, second instalment 
of American ornithological bibliography. 


Bulletin de PAcadbnie Royale des Sciences de Belgique, 
No. 8.—M. Plateau here defends, at some length, his theory of 
the superficial viscosity of liquds in opposition to the theory of 
Signor Marangoni, who, without denying a viscosity proper to 
the surface and different from that of the interior, thinks its 
influence (¢.g., in retarding the movement of a needle on the 
surface) very small in comparison with that of other ;causes, 
especially, in liquids which can be inflated in large bubbles, the 
elasticity of a layer of impurity (tmbrattamento) arising from ex- 
posure in the air, while in liquids lke water and most’ saline 
solutions, changes in tension, through alteration of the surface 
and changes in curvature of the menisci at the sides of the needle, 
&c,, are operative. —M. Petermann writes on the presence of grams 
of Lychnis githago in alimentary flour, and indicates a method 


of detecting it.—There is also a paper on the quartziferous 
Sonte of Champ-Saint-Veron (Lembecq), by MM. Poussin and 
enard, 


Fournal de Physique, October.—On the inscription of meteoro- 
cere phenomena, particularly electricity and pressure, by M. 

ascart.—On the rectifying apparatus of M. Duboscq, by M. 
Bertin.—On a phenomenon similar to Peltier’s phenomenon, by 
M. Bouty.—A regulator of temperature, by M. Benoit. 


Cosmos, Kea August.—Prof. Dr. Schultze, history of the 
origin of the ‘ Despising” of Nature.—Ermst Haeckel, on the 
common relationship between the ctenophora and the meduse, 
with an account of a form connecting the two groups. This 
extrao: form is utifully figured.—Dr. Mehlis, the 
barrowfield near Hagenay and its probable epoch.—Henry 
Potonié, Alexander Brauns attitude towards the theory of 
descent.—Short notices and criticisms. 


THE Nyt Magasin for Naturvidenskaberne (Christiania, vol. 24, 
pt. 4, vol, 25, pt. 1).—-From these pats we note the follow- 
ing papers :—On the geology of the Folge Fon peninsula, by T. 
Ch. Thomassen.—On the ornithology of Madagascar, by 
Leonhaid Stejneger.—On microline, a new species of triclinic 
porish feldspar ; its optical, crystallographical, and chemical 
characters, by A. Des Cloizxeaux.—On the insect fauna of 
Dovrefjeld and the Gudbrands valley, by W. M. Schoyen.—On 
the changes which some plants undergo in northern latitudes by 
Prof. F. C, Schubeler.—On gthe occurrence of indum in 
northern minerals, by S. Wleugel.—On dislocation lines in the 


so-called Skrimfjeld, by O. E. Corneliussen.—Diary of a journey 
in the Trysil district, by L? Meinich,—Account of a botanical 
tour in H: idden, by N. Willę —On some contact rocks 


of the Christiania Silurian basin, by A. Penck. 


Tue Verhandlungen der kk. fa Reichsanstalt 
(No. 12,e Vienna) contains the following papers:—On the 
miocene deposits at the south-western margin of the Galicio- 
Podolian Plateau, by J, Niedzwiedzki.—On the tertiary forma- 
tion a! eastern slope of the V berg, by H. Bucking.— 
On the pliocene mammal-fauna of Hungary, by Th. Fuchs.— 
On the Fiyati question, by the same,—On the geological objects 
exhibited at *Teplitz and’ relating, to the Teplitz basin, by R. 
Raffelt—On the marginal mountains of the Véenna bgy, by 
Franz Toula—The number further contains the following 
reports of geological excursiqns undertaken by different*members 


of the R t, viz.: by D?.'O, J.enz from Eastgm Galicia, 
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by Dr, Edmund va Mojsisovics from Bosnia, &y E. Tietze from 
.Eastern Bosnia, and by 1d, of, Bigtner from the’ Herzegowina. 
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SOCIETIES AND ACADEMIES” 
Lonpoxn ° e. ° 

Linnean So@iety, Novetaker 6.—Prof! Allman, presiffnt, 
in the chair.—Mr. W. H. Twelvetrees (o#Oresburg, Russia) was 
elected a Fellow of the Society,—The President, in opening thg 
ssion, briefly alluded to the demise of Mr, W. Wilson Saunders 
and Mr, John Miers, whose scteptific and official labours in con- 
nection with the Society have been well appreciated.—Mr. W. 
T. Thiselton Dyer exhibited and made remarks on some photo- 
graphs of vegetatson, including Cinchona Ledgeriana, in the 
Botanic Garden of Buitenzorg, Java.—Mr. D., Monis, recently 
returned from investigating the coffee-leaf disease of Ceylon 
and South India, read a paper on the structure and habit of 
Hemileia vastatrix. He supports the Rev. R. Abbay’s state- 
ments as to the destructive character of the fungus and its 
evident gradual extension over the coffee-producing regions of 
the East ; he even expresses fears of its ultimately being carried 
to the West Indies and Brazil ;—-2,000,000/., the estimated 
annual deficiency in Ceylon alone, is no mean sum to be debited 
from the revenue and interests of the planters, Mr. Abbay has 
described the spores as attached to the inner surface of the 
orange-yellow sporanges (a notion opposed to received ideas 
respecting free cell formation); but Mr. Morris’s observations 
are opposed to those of the former. The author explains the 
hitherto puzzling dark brown bodies beneath the sporanges as 
composed of closely interwoven threads of mycelium. During 
February, March, and April, both bark and leaves are every- 
where covered exteriorly by mycelial filamentous threads which 
reproduce by germinating spores. In the wet weather these do 
not enter the stomata. It is in this stage that conidial growth 
supervenes according to Abbay (secondary spores of Thuaites), 
but the author has failed to substantiate this , though 
starved plants on glass slides raised conidia. It is during the fila- 
mentous stage before penetration that remedial agents—dusting 
with sulphur and lume, &c,—have a chance of being effective ; bat 
a serious disturbing element offers in the large area of aban-® 
doned crop still continuing to propagate the fungus.—Dr. F. 
Day read a paper on the isfStincts and emotions of fish. Biologists 
of late have been less attracted by the faculties of fish than of 
other animals, and even Cuvier’s estimate of their total want of 
intelligence has been quite recently quoted asauthentic. Theauthor 
combats this notion, and, from his own experience and data 
afforded by other writers, claims evidence of emotions and affec- 
tions. He shows they construct nests, transport their eggs, protect 
and defend their young, exhibit affection for each other, recog- 
nise human beings, can be tamed, manifest fear, anger, hatred, 
and revenge, utter sounds, hide from danger, betake them- 
selves for tection,to the bodies of other animals, and have 
other, cubic modes of defence, leave the water for food, and 
even different families combine for attack and defence. Their 
faculties, notwithstanding, are greatly subordinated and modifed 
com with those of higher races of the vertebrata.—The Rev. 
G. Henslow read < papa on the origin of the (so-called) scorpioid 
cyme. He pointed out some errors in deducing this from the 
dichotomous cyme: 1. Opposite pairs of bracts, being succes- 
sively in planes af right angles, the resulting sympode would be 
a volute and not a felix. 2. The position of the bracts (when 
present, as in Borago) are now opposite the flowers. 3. There 
are always #wo rows of flowers, not a single one. 4. The 
appearance of a flower in the fork between the two branches of 
the inflorescence (as in Myosotis) is not usual, and is due to the 
adhesion between the terminal and the highest axillary raceme. 
This has given rise to a false impression of dichotomy. 5. 
Authors have hitherto confounded the ‘“‘ true scorpioid raceme ” 
(Henslow) with spicate degradations of sympodial inflorescence. 
He refers it to the indefinite , and explains its origin by 
a new principle of phyllo which he first discovered in 
Lagerstromia, giz., in resolving opposite and decussate leaves into 
alternate, instead of their lying on a continuous spiral line, the 
line oscillates through three-fourths of a circle, and if a line be 
dtawn from flower to bract, it will represent the ‘so-called 
scorpioid cyme of Boragines. 

Chemical Society, Nox: ere Warren Dela oat ES 
Bresident, m the chair.—The following papers were :—On 
the Centoraation products of starch, by C, O'Sullivda* In 
thig paper, which was originally presented to the Socid#é Chi- 
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mique de Parishon June 18, the As or obbfises the results pub- | the same angle (25°) and filled with alcohol, are placed on the 


lished by MM, Musculus an@ , pointing ont some errors 
© imo which they had fallen. {je reasserts the fundamental facts 
of his fqrnfer paper, viz., that starch splits up under the influence 
of malt extract in fou? principal ways, The author also investi- 
gates the action of mæt extract on the products of the above 
rM@ctions, He inclines to the pæief that thegdextrins are not a 
series of pol s, hut rather a series of bodies of the same 
molecular wfight, the molecules bemg grranged differenély as 
“regards one another, the molecules being arranged in groups ell 
dependent on one another.—Wote on the formals of the carbo- 
hydrates, by Dr, Armstrong. The author discusses the various 
formule of glucose, and inclines to that which represents glucose 
as being an aldehyde and a penthydric alcogol ; the cane sugars 
are probably related to the glucoses as ether is to alcohol. The 
author discusses the probable arrangement of the molecules in 
starch, and arrives at a conclusion differing from that of O’Sulli- 
van.—On a new method of determining sulphur in coal, by 
Teikichi Nakamura of Tôkiô. The author mixes intimately 
one part of finely-powdered coal with three or four parts of 
sodium carbonate and ignites very gradually, so that no smoke 
or odorous gases escape ; a white or reddish ash 1s left, which is 
treated with water, &c.—On the bromine derivatives of 8 
naphthol, by A. J. Smuth.—On the dissociation of ammonia iron 
alum, by J. S. Thomson. Dilute neutral solutions of ferric salts, 
when heated, deposit a basic salt; this dissociation can be pre- 
vented by the addition of dilute sulphuric acid. By using sul- 
phuric acid of known strength, the author has studied the subject 
uantitatively. A solution of ammonia iron alum coulammg more 
thes I grm, in 14°37 ca, does not dissociate; this dissociation 
begins in more dilute solutions, and increases regularly with 
successive additions of water; ammonia and potash salts increase 
the dissociation.—On a methyl oxysuccinic acid, the product of 
the action of anhydrous hydrocyanic acid upon aceto-acetic 
ether, by G H. Morris.—Demargay described an uncrystalls- 
able acid obtained as above, whose baryta salt was unstable. 
The author has repeated the experiments, and obtained a well- 
crystallised acid melting at 108°. The barium salt ıs stable when 
boiled with water,-On the action of phosgene on ammonia, by 
© H.J. H. Fenton, The author has examined the white amor- 
phous substance obtained in the above reaction, and extracted 
guanidine and urea quite identical with ordinary urea,— On the 
rehydration of dehydrated metallic oxides, by C. F. Cross. The 
anthor has obtained various anhydrous basic metallic oxides by 
igniting the hydrates, These oxides, when a a to a satu- 
rated atmosphere, absorb water up to a definite limit of a mole- 
cular character, The investigation includes oxides of aluminium, 
chromium, cobalt, iron, and copper.—On alizann blue, by G. 
Auerbach. The author gives the method of preparmg and 
purifying this «nbstance; when pure it forms brown, shinii 
needles, melting 268°-270°. He has also prepared various salts 
and brome denvatives; the actions of zipe dust, chlorine, and 
acetic anhydnde were studied, In constitdtion the author, thinks 
the body must be closely related to the aldebydines of Ladenburg. 


? PARIS 


Academy of Sciences, November 3.—M. Daubrée in the 
chair.—M. Mouchez presented the last published volume of 
Annales del’ Observalotre de Paris, giving observations made in 
1876. He stated that the Ministry of Public Education had 
decided that a certain number of astronomical students ghould be 
admitted to the Observatory fpr two years’ instruction and 
practice, after which those found fit should be appointed 
assistant astronomers in government observatories,—Nautical 
instructions on the coasts of Algeria, by M. Monchez, The 
volume he presented describes first the meteorology, then the 
physical character of the coast.—Experiments with an inverted 
syphon having two horizontal branches, capable of raising water 
without a movable piece to considerable heights relatively to that 
of waves, or to exhaust at considerable depths relatively to the 
hollow of waves, when a retaimng valve system is added, by M. 
De Caliyny.—On some pathological states of the tympanum, 
causing nervous phenomena, which Flourens "and De Goltz 
attribute exclusively to the semicircular canals, by M. Bonnafont. 
Displacement of the tympan c membrane away from or towatly 
the internal wall of the tympanic cavity (e g. ım the latter case, 
by a concretion of wax or polypous excrescence), causes, through 
the chait of smal] bones, variations of pressure of the liquids 
in ghg ‘vestibule and semicircular canals, with? consequent 


giddfhess, staggering, &c.—On the abnormal spectrum of 
ight, M, De Klercker. Two hollow glass eprisms hasinz 
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stage of spectroscope with their refringent afgles in opposite 

jrgctions; the image of the slit is not defftcted. To one prism 
are then added crystals eof fuchsine ; the griginal image then 
divides into two parts, one going to the right and widening into 

distinctsregular spectrum of the less refrangible ræys; the other 
t aims u? the same place without widenitg, aad takes a blue- 
violet colour. M. De Klercher attributes the effect to the dif- 
ferent amount of retardation by molecules of,different species in 
the solution.—On determination of the elenvents of a vibratory 
motion ; measurement of amplitudes, by M. Mercadier. He uses 
a (so-called) vibrating micrometer.—;Stomachic digestion and 
duodenal digestion; action of pancreatine, by M. Defresne. 
Hydrochloric acid in gastric juice is combined with an organic 
base which moderates its action and change its properties, The 
acidity of mixed gastric juice, half an hour after ingestion, is no 
longer due to chlorhydrate of leucine, but fo lactic, sarco-lactic, 
tartaric, malic, and other acids. The best reagent of this 
transformation is pancreatine. This difference in acidity of pure 
and mixed gastric juice becomes still more manifest ib artificial 
digestion of nitrogenised food.—Result of researches into the 
ongin of reinvasions of phyiloxera, by M. Faucon. He con- 
tends for the superiority of submersion to insecticides, and 
indicates a method.—On uniform analytic functions in the 
neighbourhcod of a singular essential point, by M. Picard.— 
On the ultra-violet absorption spectia of nitric and nitrous 
ethers, by MM. Soret and Rulliet. |The known characters 
of the absorption spectra of metallic nitrates are not met with in 
A soluuon of amylnitrous ether gives six absorp- 
tion bands between II and R.—On a new stellar spectroscope, 
by M. Thollon, He uses two compound direct-vision prisms of 
special form (one in the collimator, the other in the telescope tube), 
whereby he seeks to reduce the loss of light as much as possible. 
The larger of the simple (or component) prisms has an angle of 
100°, and contains a mixture of ether and sulphide of carbon; and 
two rectangular prisms of crown glass (one on either side) have 
faces parallel to each other and to the bisecting line of the angle 
of 100°.—On the tensions of vapour of saline solutions, by M, 
Pauchon, The value of coefficient a, in Kirchhoff’s formula, 
varies continually with the concentration, in some cases increasing, 
in otheis diminishing.—On an electro-capillary thermometer, by 
M. Debrun, The principle ıs that mechanical action deforming 
a mercury meniscus like that in Lippmann’s electrometer, pro- 
duces a current.—On animal cellulose or tunicine, by M. 
Franchiment. The difference between animal and plant cellu- 
lose, if such exist, is not due to a difference of the groups 
C,H,,0, forming it, but to a difference in the manner a their 
union,—Researches on the different modes of combination of 
phosphoric acid in the nervous substgnce, by M. Jolly. In the 
calf the brain is very rich in phosphomsed elements; in the 
grown ox itis the spinal cord that contains most of them ; and after 
alkaline phosphates, phosphate of iron is the most abundant. 
On hairs and hairy glands in some kinds of Nympheacex, by 
M. Heckel.—On the growth of stems of dicotyledonous trees, 
and on the descending sap, by M. Guinier. He thinks ıt is 
perhaps time to renounce the ordinary theory of descending sap. 
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"| THE DOUBLE STARS è } 


A Haxdbook of Double Stars. By Edward Crossley, 
F.R.A.S, Jpseph Gledhill, F.R.A.S., and James M. 
Wilson, M.A’, F.R.A.S. (London: Macmillan and 
Co., 1879.) ` è 

Double Star Observations made in 1877-78 at Chicago 
with the 8h-igch Refractor of the Dearborn Observa- 
tory, &¢. By Sherburne Wesley Burnham, M.A. 
(From Memoirs of the Royal Astronomical Society, 
vol. xliv.) 

Te cannot be said that a special work upon the double 

and compound stars has not been long a desideratum. 

Of the various branches of astronomical science the study 
of the double stars appears to have formed one of the 
most attractive to amateurs generally; so far as the 
reduction of the observations is concerned. it involves 
little calculation, and the observations themselves are not 
laborious but admit of being proceeded with at intervals 
of leisure, with comparatively moderate appliances, at least 
in a large number of cases, ` Many of our amateurs have 
their daily duties and occupations in other lines, and seek 
relief. in their evenings from the monotony -of -routine ; 
the observation of the double stars upon a well-arranged 
list perhaps offers as favourable opportunities for render- 
ing themselves really useful and for doing really good 
work in astronomy without the labour of one kind or 
another involved in several other classes of observation 
as it is possible to find. 

The branch of astronomy to which we are referring has 
progressed as-rapidly as others, and the observations of 
double stars and particulars relating to them have been 
scattered through a large number of astronomical publi- 
cations, to consult which involves a great outlay of time 
and trouble, even if they are accessible without difficulty. 
The main purpose of.the volume before us has been to 
present the great majority of measures of some twelve 
hundred double stars in a convenient form, with notes 
bearing upon binary character or other peculiarity, or, 
speaking generally, to furnish a history of each star. 
Part I. is introductory or explanatory, containing a brief 
historical notice and reference to those astronomers who 
have been most occupied upon the double stars, with 
particulars of the instruments employed, the adjustments 
of the equatorial, the micrometer and methods of observ- 
ing with it, forms for regfstering measures and similar 
details. Part II, which possesses considerable value, 
treats of the calculation of the orbits of the revolving 
double stars, and in this division*of the work the authors 
have been fortunate in being agsisted by Dr. Doberck, 
who haga greater experience in this direction than any 
other astronomer of the day, and who has contributed in 
so important a degree to advance our knowledge of the 
elements of these revolving suns. Sir John Herschel’s 


graphical *frocegs for determining the apparent orbi,* 


which is still of such material assistance towards more 
refined investigation is explained and illustfated (swhich is 
better still) by an application to Castor., This is followed 
by the calculation of an @rbit by analytical methods, 
applied, to e Coron, the differeng stgps being clearly 
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defined, but these Mdd are yecessarily much more 
laborious, and at present te dq mot seem to get thé full 
advantage in many cases that mightebe expetted from . 
them. It will be no fault of Dr.Dobergk’s. if the com- 
puter does næ succeed “m obtaining “elements upof the 
principles he so well explains, which®w%ll continue to 
represent the motion of the star. Other causes frequently 
operate, however, which appear to render elements less 
satisfactory for prediction than might be expected, con- 
sidering the rgfinement used in their calculation, The 
comparison of Dr. Doberck’s orbit of o Coronæ with 
observation affords a very close agreement. In the next 
three chapters Mr. Wilson enters upon relative rectilinear 
motion, the effect of proper motion and parallax on the 
observed angles and distances of a star optically double, 
and the errors and combination of observations. 

Part III., “the Catalogue and Measures,” prepared by 
Mr. Gledhill, is that which will be most frequently con- 
sulted. Considerable care appears to have been taken in 
the selection of the objects, and in the collection of the 
Measures by various observers. A great amount of 
trouble must have been expended. upon this portion of 
the volume, which is well brought up to date, and few 
facts of importance bearing upon the history of any 
object appear to have been overlooked, though such 
omissions must almost necessarily occur sometimes in a 
work of this character. There has evidently been the 
wish to make this part of the work as useful as possible 
to the amateur. Perhaps in a short supplement to another 
edition it may be desirable to reproduce the double stag 
measures with the Konigsberg heliometer, collected in 
vol, xxxv. of the Observations at that Observatory, the 
more especially as these volumes of observations have 
but a small circulation in this country; we miss most of 
these measures in the “ Handbook.” 

An appendix contains the positions and measures of 
two hundred of Mr. Burnham’s new double stars, placed 
at the service of the authors by the discoverer. Part [V. 
is bibliographical, and supplies a list of the principal 
works and papegs relating to double stars* and upon 
varmous forms of micrometer. 

The volume is one which may be expected to find its 
way to the shelves of most, amateurs and students of 
astronomy. i ; 

Mr. Burnham’s important contribution to vol. xliv. of the 
Memoirs of the Royal Astronomical Society, contains (1) 
a catatogue of 251 new double stars with measures, and 
(2) micrometrical measure$ of 500 objects, amongst them 
some very difficult ones and a number of evident 
binaries. 

At the time the Chicago Astronomical Society was 
organised in 1862, Messrs. Alvan Clark and Sons had 
still in their possession an object-glass of 184 inches 
aperture, which was then the largest in the world. Steps 
were taken to secure it, and, thanks to the energy of the 
Hons. Thdémas Hoyne and J. Young Scammon, the 


Jatter of whom has been president of the Society from its 


organisation, the glass was secured for Chicago, and by 
means of a public subscription 18,000 dollars were raised 
for its complete mounting, and Mr. Scammon contributed 


30,080 in addition for the building. Fortunatelygn ob- 


server equa] to the use of so fine an instrumentywas at > 
hand, and latterly Mr. Burnham has devoted it to the 
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extegsive list of known ongs which appeared most 
deserving ,of attention. “He remarks: “‘My work has 

* been wholly a labour df love. During the business hours 
“of eyery day'I Mave been otheryise fully occupied, and 
hence my observgtiong have been prosecuteli often at the 
expense of ré&t, sleep, and recreation. I submit she 
results to the Royal Astronomical Society as the first 
contribution of the great eQjuatorial of the Dearborn 
Observatory.’ Mr. Burnham had however published, 
between 1873 and 1877, nine smaller listseof new double 
stars, containing 482 in all; the present catalogue brings 
up the number to 733; indeed, his energy and success 
have been alike extraordinary. 

In looking over this tenth catalogue of new doubles, 
many objects are noted which deserve more or less atten- 
tion, 7 Piscium, a star of the fourth magnitude, has a 
companion of the eleventh at a distance of one second, 
and “there is no known pair among stars of this magni- 
tude or brighter, with so close and minute a companion.’? 
Three stars have been found near the celebrated variable, 
Algol, all three closer than Schroter’s companion ; one of 
32'5m. is distant only 10”'6 on an angle of 115°, There 
are also three new doubles amongst the Pleiades, and a 
much nearer companion to Aldedaran than that observed 
by Herschel and Struve. In an object in R.A. (1880’0), 
21h. 1m. 25s., and Decl, -++-43° 12’, Mr. Burnham finds the 
most minute close pair known and terms it “a curiosity 
‘in double stars, if for no other reason ;” it is too small for 
Argelander’s Durchinusterung ; the components are about 

- @qual and near 11m., distance o”'4. There are two faint 
companions to Herschel’s “Garnet-star’’ in Cepheus, 
and not the deast interesting addition is a comes of 12°5m. 
pieceding nearly on the parallel, by 07, the star 85 
Pegasi, which has large proper motion and a sensible 
parallax according to the investigations of Prof. Brinnow 
at Dunsink; as Mr. Burnham remarks the physical con- 
nection or otherwise of the faint star should be soon 
decided. 

In the second catalogue, as we have stated above, 
there are many binary systems, the Chi@ago observations 
either confirming previous deductions or indicating hew 

- objects in motion.e Mr. Burnham doubts the duplicity of 
Atlas Pleiadum, though Struve considered that confidence 
might be placed in his measures of 1827, an inference 
somewhat supported by Dr. Hartwig’s observation on the 
occultation of the star by the moon in 1876. An examina- 
tion of the interior of the trapezium of Orion, afforded 
not the slightest suspicion of any additional stars, and 
hence Mr. Burnham concludes that several faint objects 
supposed to have been seen within it, with smaller tele- 
scopes, have no real existence, and he expresses the same 
opinion as to recent suspected companions of the Pole- 
star. He shows good reason for inferring that one of the 
components of £ 1058 is variable; the brighter star is 
missing in more than one catalogue where jt might be 
expected to be found, and in 1878 a thorough search did 
not reveal, any double star near its place, but in the early, 
part of the present year he has been more successful and 
has measured the star on two nights, when the magnitudes 
were respectively 8 and 14, A reference to Mr. Burnham’s, 

e potes*will afford a number of other objects to which special 
* interest*attaches. e . 
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The Midapet Eapemaral Farm Manual and, Guide. 
By C. Benson. (Madras, 1879.) | 


THÆ volume is published by the direction of thé Madras 
Govegnmen?, and consists of a Report” by ‘the Super- 
intendent of the more important results obtainedeat the 
experimental farm since its meee in 1865. An 
agricultural college has been recently added to the farm 
establishment, but this educational work lies beyond the 
scope of the present volume. Of tRe value of the work 
done on this experimental farm there can be no question ; 
the Government money spent on it has bgen well laid out. 
If the miserable and profitless native systems of agriculture 
are to be improved, and the land made tapable of sup- 
porting the rapidly increasing population, it must be by 
the adoption of the methods here recommended. , 

In the native agriculture the soil is stirred to the depth 
of 3 inches only, manure is seldom employed, and grain 
crops are generally the only ones cultivated; the land is 
thus reduced to its lowest limit of productiveness, Irri- 
pan is also most wastefully conducted. Eight to twelve 
eet of water are consumed in the production of a single 
crop of paddy, the ground being turned into a swamp, 
and frequently becoming a source of disease to the sur- 
rounding population. 

The improvements recommended are in the first place 
a deeper cultivation of the soil, by which its porosity and 
water-holding power would be increased, and the root 
development of the crop favoured. An English plough 
is said to cost twenty-five times the price of a native im- 
plement, but the work done is so superior that the increased 
outlay will be repaid during a single year's cultivation of 
twenty acres. Many soils also require draining. The 
rainfall in India is at eertain times of the year extremely 
heavy (16 inches have been recorded at Saidapet in twenty- 
four hours) ; on such occasions undrained land becomes for 
a long period unworkable, and much precious time is lost. 
Judicious drainage will not diminish the water holding 
power of heavy land, but rather increase it by promoting 
the disintegration of the subsoil. Drainage is also greatly 
needed in many cases for irrigated land; without this the 
water may become stagnant and its good effect greatly 
diminished. 

The next improvement demanded*is the adoption of a 
proper rotation of crops, in which fodder crops should 

old an important place. The experiments have shown 
that a large number of excellent fodder crops exist, which 
can be cultivated if need be all the year round. The 
fodder crops most strongly recommended are cholum 
(Sorghum vulgare), and guinea s (Panicum jumen- 


torium). Sugar cane, where well manured, affords an 
immense amount of excellent fodder. Paddy may also 
be often usefully cut while green, and a good supply of 


fodder thus obtained when the quantity of water available 
is too small to carry the crop to maturity. Horse gram 
erp uniflorus) may also be grown with advantage asa 
odder crop, and four or five c&ttings may be obtained in 
the year. Being a leguminous plant, rich in nitrogen, it is of 
great use in bringing poor land into corfdition, and may be 
ploughed in as a green manurigg with excellent effect. ° 
One great object of tfe growth of fodder crops is to 
enable the farmer to rąjse the condition of his soil by 
applications of organic manure; to increase the amount 
of humic matter in the soil is a most impprtant step 
towards amelioration in such a climate as that of India. 
The fodder crops should be consumed by cattle, ket, at 
least during the night, in loose boxes, and the manure thus 


“obtained returned to the land. Other manies recom- 


madad are steeped cottog-séed, salpetre, Bones, and 

e. ° 

Until the condition of the land is rgifed by proper cul- 

tivation ahd manuring, a lar of improvements 

must. remain impossible. uperior grain crops, and 
° 8 
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superior variegies of rice and cotton, can only be grow 
on good soil ; ongoor soil they at once deteriorate. The 
same may be said of hve stock: the miserable nåtfve 
breeds are accustomed to starve during a part of every 
year; such treatment would be fatal to bettes Gang 2 
Until good fodder crops are grown, any permanent ifn- 
provement in the breeds of farm animals 1s impracticable. 
We might eagly extend our notice of this useful volume; 
it is full of practical information, and must prove of great 
value to all engaged in agricultural operations in India, 
e R. W. 


Grundriss der chemischen Technologie. Von Dr. Jul 
Post. Partii, &(Berlin : Robert Oppenheim, rod 


WE have already noticed the first part of Dr. Post’s 
excellent manual of chemical technology (see vol. xvi. 
83), which made its appearance towards the end of 1876, 
Unfortumately, the completion of the work has been 
delayed by the severe and prolonged illness of the editor. 
The first portion was mainly confined to a description of 
the modes of manufacture of crude or intermediate 
products ; the second part treats of the finished or final 
products. Objections might, doubtless, be raised against 
such a mode of treatment, but we question if, on the 
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Paleontology ” (vol. li. pe 2B, yro committe the mistake of 
quoting me as his authori r elevating the Platysomid fishey 
to the ‘‘rank of a distinct ftvision® of Ganoids.’ No such 
proposition occurs in the unpublished paper to “which he 
refers, which was written to follow gip the views which I 
expressed in my account of the structure gf the Palæonisgidæ 
(Paleontographital Society® 1877), as to the abolition of the 
sub-order ‘‘ Lepidopleurid,” necessitated by Mhe demonstration 
of tlk fact that the PIttysomide: as a family are not really allied. 
É the Pycnodontidx, but are on the other hand go closely linked 
by ties of structure to the Paleomiscidee, that, wherever the latter 
family is placed, thither the Platysomidæ must follow. 

My paper on the “Structure and Affinities of the Platyso- 
mide” was read®before the Royal Society of Edinburgh on 
May 5 of this year, and will ina ie weeks appear in the forth- 
coming fasciculus of that Society’s Transactions. Prof. Nichol- 
son’s mistake as to my views is obviously due to his having only 
had, and that on one single occasion, a very hurried glance over 
my proof-sheets. R. H. TRAQUAIR 

8, Dean Park Crescent, Edinburgh, November 12° 





Voice in Fish 


THE question as to whether fish have any so-called voice ot 
means of intercommunication having some interest for your 
readers, I may relate that about six years ago, while engaged in 


whole, a more systematic method of dealing with so | & Survey of the Disang iver in Eastern , I had occasion 
complex a subject as chemical technology could have a ig pee esc ce tae of a pool called the “Deo Dubé” 
been devised. The entire work forms unquestionably one | ‘ye? : : sat 

: ° e seated in a small Rob Roy canoe and very slowly drifting 
of the most, if not že most, complete repertorium of the on the pool, I became aware of a number of large Malet (Barbes 


existing processes of industrial chemistry that we know of 
m any language, and as such we can confidently re- 
commend it to the notice of our chemical manufacturers. 
Dr. Post has been assisted by an excellent band of 
collaborators, many of whom are recognised as authorities 
on the subject of their respective communications, A 
due amount of space is u y devoted to a consideration 
of the theory of the various processes when this has been 
at all worked out; and the description of the mode in 
which these processes are actually carried into operation 
is facilitated by numerous diagrams and plans. Dr. Post 
is to be congratulated on the completion of an exceed- 
ingly useful work. 


macrocephalus) moving about in the water below and around me, 
Sitting perfectly still I had the pleasure to see them gradually 
approach | the surface and move about me at a foot or so distant, 
passing alongside, under and round the canoe carefully examining 
it, bow and stern specially. It may not be easy to guess a fi-h’s 
thoughts, but from the manner m which they examined my ~ 
metrical and grey coloured canoe they appeared to think it might 
possibly be a huge fish, and dead of course. 


“t cluck,” or percussive soynd—frequently repeated, on all sides, 
and coming from below, but close to me. Eventually I found 
that this was made by the Mahsir, and one—passing close along 
on my right, by itself, made several distinct sounds as it went on 
—that seemed answered by others to the left. If seated, say on 
the bank, the sound would be loud enough to be heard at 40 feet 
distance, 

A large bivalve also is common in some parts of Eastern Acam 
that sings loudly in concert. A small anu also makes a peculiar 
thrice-repeated noise by scraping in unison on the leaves of 
its nest if it is disturbed. S. E. PEAL 

e 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by Ats correspondents, Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications, 

[The Editor at Md ts correspondents to keep their letters as 
short as possib pressure on his space ts so great that tt 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.) 


The November Meteors 


Tue cloudless sky from the morning of the 12th to the 15th, 
with the total absence of moonlight, afforded a most favour- 
able opportunity for the observation of the meteors of the 


Silurfan Fossils in the ‘Lower Old Red Sandstone” 
of the Curlew Mountain Digtrict 


Your correspondent in NATURE, vol. xxi. p. 32, on the above 
subject has evidently misunderstood the notice (NATURE, vol. 
xx. p. 641). The rocks in question, though belonging to what is 

enerally known as the “ Old Red Sandstone,” contam Silurian 
fossils, which confirms the opinion of myself and others that the 
lower Obd Red should be regarded as the upper part of the 


Lion, A constant watch was kept up at this observatory from | Silurian formation, _ _& Henry KINAwAN, f 
I0 P.M, until daybreak of theẹ13th, 14th, and 15th, and the i President of the Royal Geological Society of 
results show that the Leonids were considerably in excess of | Dublin, November 17 Ireland 





what they had been dying the last few years. 

e total number of mettors observed was 309, and out of 
these 104 radiated from the ions, gand 56 clearly indicated 
five principal radiant points. Four of the radiants were situated 
near the stars e, y, 3, and 7 Leonis, ang the fifth was just below 
(31) Leonig Minoris, The position of this east point was very 
clearly mgrked by a stationary meteor of the Ist magnitude. 
Enghty-six of the meteors were of the Ist or 2nd magmitnde, 
and mæ others were brighter than Ist magnitude stars. The 
largest umber of Leonids seen during a single hour was 
fifteen, fromeqsto 5 A.M., on the r4th, "$ J. PERRY 

Stonyhurst Observatory, November 18 


The Paces of the Horse 


A GOoD many ingenious contrivances have lately been invented 
by which to find out the true movements of the feet of the horse 
in its various paces, notably that described m ‘A Study on 
Locomotion” which appeared in NATURE, vol. xx. pp. 434, 
468, 488. o 

My object in writing this letter is to challenge the assumption 
of all these experimenters that their diagrams should constrain 
aftists to correct their representations of animals in motion. 

When, for instance, Prof. Marey says of his diagrams, “ these 
pictures are correct as regards the position of the members ; it 
would be the artist’s duty to add elegance of form,” lt 1s appa- 
rênt tæme fhat such a division of laMour would never produce a 
picture. Take Fig. 16, for instance, representing the trye posi- 
tios of the legs in galloping, and I venture to say no amount of 

e 





; The Platysomid Fishes 
I AM very sopry to fill that my esteemed friend Prof. H, 
Alleyne Nicholson has, in the new edition of his ‘Manual of 
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While watching their movements I was aware of a eculiar 
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doing. è 

T%ubmit that the error which tads the experimenters so far 
is forgettag that the mechdhism of the human eye has as much 
to do with the matter afthe movements.of the horse’s feet. 

_ Confining my eñt to the gallop, I contend that the con- 
ventional extended attitude is true@artistically,¢hough it never 
actually takes plaee whilst the Horse is at this pace. The eye 

is sufficiently proved by the need of emachinery for findlin 

out the actual motions of horses’ feet) does not obliterate ahó 
receive im ions sufficiently guickly to trace the three paces 
in the gallop; but it can note the fact that at some moment 
during each bound, each of the four reach this extreme point. 
Now the feet are twice as long at this point awat any other, that 
is to say, the passing out over and 1eturning along the last inch 
is for the eye a pause at the extreme, It is no more doubtful 


A Curious Rainbow 


I SEND you a rough sketch of a curious rainbow gioup seen in 
Gareloch about 8.25 A.M. on October 20. I would have written 
sooner but I delayed till I had obtained sketches from several 
different sources. I only saw the junction of the two bows at c, 
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. e 
elegance added hua convey gn g of Ma the animal was | tbat a galloping horse should be painted as it usually is, than 


that a swinging pendulum can only be sugggste® by drawing it 
at ane or ofher extreme of its excursion. 
more use Prof. Marey’s didrams in the way it is assumed he 
should, than he could represent a rolling wheel if ke took no 
libg es with the apparent position of the spokes; Hat confined 
hintsglf by r’membering their true places add nitmbers, which 
of course are the same as when the wheel is at rest. A 

It ıs true that a galloping horse might also be represented with 
all its legs dathered under it, but this 1s notgldne, because, as I 
agree with Prof, Marey, ‘‘it is the artist’s duty to add elegance 
of form ;” whilst I dissent from him when he allows himself to 
be convinced that ‘‘the greater part of the horses [of Phidias] 
are represented ın false attitudes ” because the odograph says so. 

aW. G. SIMPSON 


Edinburgh, November 12 


that being the only part of Row Bay visible from my slandpoint, 
but several observers saw the whole group as I have drawn it. 
The sea was quite glassy, so that the inverted rainbow A must 
have been formed by the sun’s rays ieflected from the water. 
The wind was just beginning to rise and some scudding showers 
were passing up from the Firth of Clyde from the south-west, 





B Cc 
but the bay was quite calm, The bow D was perfectly full and ' 


bright, while B died away at its highest point. I can only: 
imagine that B was formed by light reflected by some bright 
cloud, but I did not observe any bright enough. The view is, 


nearly north-west. As Ihave never even among our Scottish ! 


How Snakes shed the Skin 


| 

In NATURE, vol. xx. p. 530, Dr. H. F. Hutchinson, amid 
some intergsting facts about snakes, says : “I have never wit- 
nessed the process of skin-shedding, noe, I believe, has any 
observer.” e Doctor then ventures an imgenious, shough 
incorrect, hypothesis of his own. In the American Naturalist 
for January, 1878, #.¢., vol. ix. No. 1, under the title, ‘The 
Pine Snake of New Jersey,” I gave an article embodying the 
results of several years’ study of Pituophis melanoleucus, in which 
the process of exuviation is described as witnessed by myself. 
Herewith is an abstract. The few words interpolated for the 
sake of clearer exposition are put in brackets. 

Near the close of September, 1873, at I P.M., looking into 
the box, I saw that the female sfake had started the skin from 
her head. It was a httle torn at the snout, and I found that 
the head and a little of the neck were denuded. The denuding 
process was going on, but very slowly. Doubtless the chief 
difficulty was in starting the skin, and IJ felt sorry that I did not | 
see the start. The neck was very slowly becoming divested of | 
the old cuticle, which, at first glance, had a sort of back-creeping 
aspect, What surprised me was the fact that there was not the 
least friction in the process ; that is, there was no rubbing against 
any exterior ohjeet: It really did look as ıf an invisible power 
was drawing the skin back upon itself. [Lodhing closely, I 
caught the secret. There was a systematic alternate swelling of 
the body at the neck of the skin, thus stretching it, and makio 
a shoulder in front of the neck, each swelling pushing the 
loosened skin a little backward.] The old skin at this time ıs 
very mošt and soft, and any swelling of the body stretches and 
loogeys*it. So soon as the exuviation has reacheé the parvof 
the body containing the larger ribs, this doffing of the old suit 
procetds more rapidly, and with a singular system. It is done 


Roseneath. Row Point. 
D 


Pler. Row. 


hills seen such a combination of rainbows, I think-the description 

may have some interest for some of your readers, The hill to 

th: right is Knapps Hill, and is 2,000 feet high and three and a 

half or four miles distant. J. B. HANNAY 
Woodbourne House, Helensburgh, November 4 


a in this way: Exactly at the place where the skin seems to 
moving backward, a pair of ribs expands, This action 
enlarges or puffs out the body, and’ by stretching loosens the 
skin at that place. In this movement both ribs in the pair act 
at the same time, just as the two blades of the scissors open 
together. Now comes a second movement of this pair of mbs, 
in which action the two ribs alternate with each other. One of 
them—say the one on the right side—is pushed forward and 
made to slip out of and in front of the constriction made by the 
swelling, when it immediately works backward, that is, against 
the neck of the double receding skin. Now the left rıb makes 
a like advance, and in a similar manner presses backward, 
[Thus for every increment of exuviation, or backward movement 
of the inverting skin, three actions occur with rhythmic method ; 
the expanding of one pair of ril®, the intumescence of the body 
at that spot, and the pushing back of the skin by the alternate 
action of each rib.] us the final action of each pair of ribs 
1s not synchronous, but alternate, and has a rfotable samenes of 
movement and result withethat of the alternate hitching of each 
side of the mouth when swallowing a large prey. Indeed, 
swallowing, with a serp€nt, is a misnomer, for that laborious 
hitching 1s not more a pushing of the prey down the @ullet than 
a drawing of the body overit. The Western man saidshe always 
felt better after getting himself round a good beef-steak. With 
the seipent this is a literal fact; it puts itself outsil@ of its 
victim. So with that singular costal action it seems to push the 
skin backward; but this is an illusion, for it &cfually pushes 
itself forward, pulling the skgn out as itself advantes out of the 
skin, ghus wieh each movement or advance lengthening the 
imverted cuticle behind; that is, the eld hose everts or 
evolves ftself forward, though it epreats as if by some occult 
ad s 


force to hg pulled on 1tself bac®w. 
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An artist could no- 
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The 1ibs of a serpent, which extend nearly throughout its 
whole length, are very much smaller near the neck Sind meas the 
tail, At both these parts exnviatiof is much slower than where 
the large® xibs have play in the process, This rik action pro- 
duced an autpmatic movement of the snake on p floor of its 
box, and across the folds of its companion, which kept as gtill as 
if it were dead. This involuntary movement of the reptile’s 
body was almos® imperceptible. All told, it might have been 
through two feet of linear space. But the exuviated skin was 
nearly six feet long. This movement seemed much greater than 

it y was, It was emerging from a tubular case, which was 
doubling upon itself for a while, the inner or unevolved part 
shortening as it moved forward with the body; the outer, or 
evolved part lengtMening as it moved backward from the body. 
The cast-off skin js presented inside out, so that every scale is 
now seen on its under or concave side, and this is also true of the 
eye-scales. To all this there is one exception: the last scale of 

e tail,is a hollow pyramidal or four-sided spike. This, for 
plain reasons, is not everted, When the shedding has reached 
this reale a harp shake of the extremity is sufficient, and the 
uneveited spike is left inside of its everted skin. The entire 
process of exuviation, allowing five minutes for the part that I 
did not witness, took thirty-five minutes. 

Let me add that in poor health a snake has a hard time in 
getting off its old coat. I could detail an instance wherein the 
process took three months, The old skin adhered stubbornly to 
the new one, and was only removed by friction and by tearing 
off mere bits at a time, SAMUEL LOCKWOOD 

Freehold, New Jersey, U.S. 





The “ Hexameter,” Maca ddors dyab... 


THERE is an obstacle in the way of regarding this passage 
(James i. 17) as a hexameter quoted by the Apostle from some 
poet, as the late lamented Prof. Clerk Maxwell is reported in 

. Gamett’s interesting notice of his life, work, and, not 
least, his character, to have suggested. The final syllable of 
3éous is short, as the accentuation of wp@{is and similar verbal 
nouns proves. Arsis, as in ‘'BéAos dxerevkés,” IL a, 51, can 
hardly be pleaded. J. J. WALKER 

University Hall, W.C., November 17 





THE SWEDISH NORTH-EAST PASSAGE 
EXPEDITION: 


URING the wintering of the Vega large quantities of 
the bones of the whale were found on the beach. 
These at first were supposed to be the remains of whales 
that had bten lulled eby the natives or by American 
whalers. On examination it was found that they must be 
sub-fossil, This was confirmed by the natives, who stated 
that no whale had driven on land in the memory of man, 
The remains were found to belong to four or five different 
species, of which Balena mysticetus, or a nearly allied type, 
was the most common. 

Prof. Nordenskjold investigated the formation of the 
strata of frozen earth several hundred feet thick which 
occur in Siberia as in Polar America. Along the coast of 
Siberia there is a stratum of water resting on the bottom 
of the sea which is severg] degrees below the freezing- 
point, so that a flask of the comparatively fresh surface 
water, when into this stratum, begins to freeze. 
Stugberg observed that fhe trawl-net often froze fast to 
the bottom. This was acdounted for by the freezing of 
the fresh water which the net carned down with it from 
the surface. Nordenskjold thinks that the mud carried 
down byethe rivers into the sea as it sinks to the bottom 
cariies witheit fresh water adhering to the minute particles, 
and that this fresh water, like that carried down by the 
net, freezes at the bottom, forming thus a frozen stratum, 
which incrgases year by year until it reaches an enormous 
thickness. He ig of opinion that a portion of the earthy 
layers of Siberia was formed’ in this way, although, he 
adds, he by no mgans considers this the only way ir?which 
such formations aro. ° 

Along the whole coast, from thg Whit Sea tq Behring’s 

* Contnued from p. 4g. e 
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Straits, no glacier waen. “During autumn the Siberian 
coast is nearly free of ice #ad sgew. There are no nfourf- 
tains covered all the year round with snows although 


some of them rise to a height ofgmore than 2,000 feet. ° 


With one exception there were no rosks along the gast” 
recipitous effough to be shitable breeding-places for sea- 
oyl, but a large number of these birds Were seen during 

spring flying farther to the north. e 

During the voyage of the Vega from her winter quarters 
through Behring’s Straits arid farther south, Nordenskjöld 
searched for a tribe called Onkilon, said to be allied to 
the Eskimo, bwt without success. He found only rein- 
deer-owning Tchuktches, and supposes that the name 
Onkilon, given by Wrangel to the old tribe inhabiting 
the coast and driven out by the Tchuktches, is probably 
related to the name Ankali, given by the reindeer-owning 
Tchuktches to the coast Tchuktches. Nordenskjold 
states that English authors who refer Eskimo and 
Tchuktches to the same origin are mistaken. It was 
found that the inhabitants on the American side are 
ie Eskimo, with whom it was possible to carry on 

arter by means of the list of Eskimo words published 

in “Arctic Geography and Ethnology,” London, 1875 ; 
but that the language spoken by the Tchuktches, of which 
Lieut. Nordquist collected about 1,000 words, is quite 
different, and probably allied to that of the Iranian races, 
On the other hand there is a complete correspondence 
between the household furniture of the Tchuktches and 
the Eskimo, It may be safely affirmed, he says, that 
these two neighbouring races have a’greater number of 
identical articles in their tents than of common words in 
their languages. 

The hills at Cape York on the American side were 
found to consist of crystalline schists without organic 
remains. Among the natives, who were Eskimo, there 
was a Tchuktch woman who said that Tchuktch tribe? 
were settled on the pa ee side between Point Barrow 
and Cape Prince of Wales. The Eskimo used, along 
with breechloaders, revolvers, and axes obtained from the 
Americans, bows and arrows, bone boat-hooks, and 
various stone implements. They were friendly and 
agreeable, and less given to brandy than the Tcbuktches, 
There did not appear to be any chief among them, Com- 
plete equality prevailed, and the standing of the women 
did not appear to be inferior to that of the other sex. 
Among the stone implements were found arrow-heads 
and other articles, of a species of nephrite sœ closely re- 
semling the well-known nephrite from High Asia, that 
these implements were supposed to have actually come 
from that region. bd 

A warm current, as in Europe, was found to flow along 
the north-western coast, and to create there a far milder 
climate than that which prevails on the Asiatic side. 
The limit of trees therefore lies a good way to the north of 
Behring’s Straits, while the whole of the Tchuktch Penin- 
sula appe rs to be devoid @f trees. This 1s the case also 
with the land along the coast at Port Clarence, but a 
short distance inland there were bushes two feet high. 
Vegetation was generally luxuriant, and a great num 
of species were identical with, or nearly allied to, those 
of the Scandinavian north, among others the Linnea. 
Notwithstanding the luxuriance of the vegetation, the 
land invertebrates were much poorer in species than in the 
north of Norway. Thus only from ten to twenty kinds of 
beetles coyld be found, principally Harpalé and Staphy- 
find, and of land and fresh-water mollusca only seven or 
eight species. The avifauna was also rather scanty, and 
the dredgings in the harbour at Port Clarence, on account 
of the unfavourable nature of the bottom, yielded only a 
small number of animal and vegetable species. | f 
e The Vega, crossing to the Asiatic side, anchored in 
Konyam Bay on July 28. On the north shore of tities Bay 


Dy. Kjellmap added seventy species of flowering plants to ? 


the collection he had previously made. Here, too, were 
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found the first tha molluscafon 
Morgenskjild considefsjt prok 
part of this penin ere was in former times a little 
e inland ice. On Puly*31 the Vega was anchored at St. 
eLawrence Island. _Drfft ice was seen for the last time. 
The"quantity of iceécarried byl Polar current through 
Bebring’s Strait isevery inconsiderable, and it has 
egidently been for the most part formed along the cofst. 


Tchuktch Peninsula. 
able that on the southern 


ot a single iceberg was visible, the whole of the ice? 


seen being level and rotten “year’s ice.’ St. Lawrence 
Island is inhabited by Eskimo, who having frequent inter- 
course with the Tchuktches, have adopted some of their 
words, The prevailing rock is granite, weathering readily, 
and thus giving origin to a very fruitful soil, Vegetation 
was exceedingly luxuriant, and rich collections of land and 
marine animals, lichens, and algæ were made. 

The Vega next anchored off Behring Island on August 
14. This island belongs to Russia, but the American 
Alaska Company has acquired the right of hunting, and 
maintains a station where skins, principally those of the 
Otaria ursina, are purchased. Between 50,000 and 
100,000 of these animals are killed yearly on this and the 
neighbouring capper Island. They yield the brown 
“sealskin ” so much in fashion in recent years. Behring’s 
Island is supposed,to have been visited first by Behring, 
who, after being shipwrecked, died there in 1741, survived, 
however, by many of his companions, among others, by 
the talented naturalist Steller, who described the natural 
history of the island in a masterpiece that has seldom 
been surpassed. Since Steller’s time great changes have 
taken place. The Canis lagopus then occurred in in- 
credible numbers. Now they are so uncommon that not 
one was seen, and those that remain are not dark blue, 
but white, the skins being of little value. On the neigh- 
bouring Copper Island dark blue foxes are still found in 

wonsiderable abundance. In 1741-42 Stellar and his com- 
panions killed here about 700 sea-otters. This animal, 
famous for its precious fur, is mow quite extinct on 
Behring’s ISland. Ofthe sea-lion (Otaria stelleri), formerly 
abundant, only single specimens are to be found along 
with the sea-bear (Ofaria ursina) on the rocky shores of 
the island, and the great sea-cow, the most remarkable of 
all the mammals formerly belonging to Behring’s Island, 
is now completely extinct. Stellers sea-cow (Rhytina 
stelleri) was of a brownish colour, covered with hair which 
grew on a hide resembling the bark on an old’ oak. Its 
length, acgprding to Steller, was sometimes as much as 
thirty-five feet and its weight nearly 50,800lb, The female 
yielded abundance of milk, which, along with the flesh, 
resembled, and were even, according to Stellar, superior 
to those of the cow. The sea-cow fed on the abundant 
alge along the coast in great herds. According to 
Midden lorf, the last sea-cow was killed in 1768. or- 
denskjold, however, founda “creole” of mixed Russian 
and Aleutian blood, whose father had come to the island 
in 1777, and remembered the knlling of sea-cow8 while 
they fed on seaweed at low wetter for the first two or three 
years (1779 or 1780) after his arrival. Nordenskjold 
also found two men who had seen, about twenty-five 
years ago, a large animal corresponding to Steller’s sea- 
cow. He also obtained two complete skulls of the animal 
and a quantity of bones sufficient to fill twenty-one large 
boxes and bariels. The sea-bear (Oraria ursina) is the 
only large animal that exists on the island in about as 
large numbers as in Stellers time. It is “preserved” 
by the Alaska Company, only a limited ber being 
killed yearly. 

The vegetation on Behring’s Island was found to be 
exceedingly luxuriant, and the sea in its neighbourhood 
one of the richest in algæ in the world. Forests of alge, 
sixty to a hundred feet high, grew in favourable situa- 
tiong, gendering dredging exceedingly difficult.* Some of 

e the algæ are used by the natives as food. 
*  Thesmall streams swarmed with a number of different 





Kinds of fish, among them a species of Çoregonus, a little 
Sağng faréo, a middle-sized salmon with nearly white 
flesh and a purple skin, and another of the same length, 
but very thick, and with a hump on its bacia Other 
spies of Salmon with deep red flesh aye foufid in the 
largey river$. Leaving Behring’s Island on August 19, the 
Vega reached Yokohama on September 2 in good order 
one with every man on board in excellent fHealth. There 
had not been a trace of scurvy during tHe whole voyage. 


Sa SEER 


GALILEO AND THE APPLICATION OF 
MATHEMATICS TO PHYSICS: 


I. 


JS dealing with the falling body I had to ask you to think 
what is the speed at any moment of a body which 
is changing its speed every moment, every half moment, 
every hundredth part of a moment or what we call con- 
tinuously. It is easy to see that it has some speed at 
every point, and that the speed at every point is quite 
definite. I indicated a way in which we could fix this 
approximately, by taking the average speed over short 
intervals. A similar question is raised in considering the 
path of the projectile. Its direction changes from point 
to point. the bullet is shot towards‘ the east, and, for 
the sake of picturing its path, I imagine the lines vertically 
upward to be called northwards, as on a vertical map. 
At first the particle starts off, let me say,in a direction 
N.N.E, | en it has reached the top of its path it is 
going horizontally—due east—when it has got back to the 
level the Northing has been turned into Southing, and it 
is going $.S.E. In its upward motion it changes con- 
tinuously from N.N.E. to E. At a certain position it 1s 
half a point more to the east and less to the north; 
further on, a point more; further on again, the Northing 
has disappeared. The path has curved away; it is 
curving away at every point of it. A particle moving at 
a uniform rate in a circle changes its direction; but at 
every point the amount of curvature or immediate bend- 
ing away from the direction in which the particle moves 
at any moment is the same. Ina small circle the curve 
bends away faster than in a larger one from the line which 
represents the direction of motion at any point, but in 
each separate circle the measure,of bending must at 
every point be the same, How will it be in a different 
kind of curve, such as an ellipses or the path of a pro- 
jectile,a parabola? As the speed of falling changes from 
moment to moment continuously, the curvature changes 
from moment to moment. 

In solving the problems of falling bodies and of pro- 
jectiles, Galileo was essentially applying the principles of 
the Differential or Fluxional or Indivisible Calculus. If 
pure mathematics had attracted him as strongly as its 
application to physics, he wou'd have thought these 
problems out, and would have founded the Fluxional 
Calculus, which is the glory of Newton and of Leibnitz. 
No doubt the world saw moge in his great astronomical 
discoveries ; in the telescope, which brought the moon 
thirty times nearer, and showed itsgnountains and the 
jagged edges of its gibbous side; in the discowery 
that Venus waxes and wanes with phases like the moon ; 
in the four satellites of Jupiter, the famous Medicean 
stars, which showed tlfe most restless activity of revolu- 
tion round their central orb—an activity unpr&cedented 
in celestial bodies and discomposing to the Perlpatetics, 
whose stately order of the heavens could not telerate 
stars which behaved like sky rockets—of the*curious 
double satellite of Saturn, which sometimes wag even more 
bewildering, and went out altogether. “It was the Ring, 
and Galileo gave what we°now recognize as a very fair 
pictur® of it. No wonder that the manevho first made the 

1 An Introductory Lecture, by Willian Pack, MA, LLD, ERS E., 
Professor of Mathematics in nif€rsity of Glasgow, formerly Fellow of 
St. Péter’s llege, Cambridge Continued from p. 43- 
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telescope a practical instrument could not lay it aside ttl 
he had exhaustel what it had to tell him, or that his whole 
thoughts were turned from thg mathematical arfi*ap- 
parently abstract entities which we have been descnbing 
to discuss the system of the universe in the new li be he 
had brought to bear on it, Yet the choice be made as 
proved,to be wrong. It was through the door of mathe- 
matics—not through the tube of the telescope—that the 
discoveries of tha true system of the univeise were destined 
to pass. Galileo’s facts made it practically certain that 
the Copernican theory was right, and that the sun was the 
centre of the orbit of each of the planets. Kepler en- 
larged these statgments, establishing, by a patient industry 
that was never surpassed, that the orbits are ellipses 
nearly circles, with the sun in one focus—that the line 
drawn from sun to planet sweeps over equal areas in 
equal times—that the square of the time taken to describe 
a planet’s orbit, divided by the cube of its mean distance 
from the sun, is a fraction which is the same for every 
planet of the system. Till Newton appeared to interpret 
them, these results were only statistical; Pa ; and Newton 
himself could throw no light on them till he had invented 
the Fluxional Calculus and discovered the properties of 
an abstract fluent quantity, such as a speed or a curvature, 
which is continuously changing. 

And yet how near Galileo came to the secret! We 
have seen that he was in fact compelled to deal with the 
fundamental problems of the Fluxional Calculus in dis- 
cussing falling bodies and projectiles. It was his famous 
scholar Cavalleri whose Calculus of Indivisibles fore- 
shadowed the Fluxional Calculus of Newton. Itis dff- 
cult -to say how much of Cavalleri’s views were developed 
out of the note-books of his master’s lectures and out of 
his own consideration of the problems that master had 
triumphantly solved. Like many of Gahleo’s pupils, he 
had published works of his own, in which it was doubtless 
difficult to separate what was original from what was 
borrowed. From about 1592 till about 1638—forty-six 
years— Galileo had published scarcely anything except on 
the planetary system. The inclined planes, the falling 
bodies, the pendulums, the cycloids, were so many pro- 
blems worked out in his youth—during the early years of 
his professoriates at Pisa and Padua—scattered in students’ 
note-books, and germinating in students’ minds through- 
out the world. It was so with his theory of projectiles; 
and Cavallgri, who was one of his old students and his 
successor at the University of Padua, published the theory 
of projectiles without referring it to its real author. 
Challenged by Galileo, he allowed his obligations frankly, 


lished his theory of indivisibles in Galileo’s old age (1635), 
calling it “ Geometria indivisibilbbus continuorum nova 
Pea ratione promota,” after he had apologised for his 

ormer awkward error. The shape of the new theory was 
Cavalleri’s own—the impulse came almost certainly from 
the discoverer of the true theory of falling bodies and of 
projectiles. 

We owe the theory of imdivisibles to Cavalleri, and not 
to Galileo, partly, no doubt, because for the greater por- 
tion of his manhoed hig astronomical discoveries, and the 
discussions they brought with them, filled Galileo’s mind 
almost exclusively; paitly becaufe for the last five-and- 
twenty years of his life most of his thought had to be 
spent on his relations with the Church, to which he was 
sincerel? attached. In 1616 he was warned that the 
Copernicar? hypothesis was to be considered as false. 
Religious persecutions were not then unknown in Pro- 
testanf countries, and people were tortured for witchcraft 
as well asebtresy. But it was reserved to the Catholic® 
ChurcH ine Italy to erect*tht Aristotelian doctrines and 
the Ptolemaic system into an article of fagh. A century 
after Luther shoak the world at Wittenberg, had brought 
dreadful days for*matgematicians, physicists? and re- 
formers, in Italy. When Galileg was a youth eof tyenty- 
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three, two years pefose ves called S-be professor at 


Pisa, Barozzi, who ha pied himself at Venice with 
the discussion of the a otes "of curves, was believed 
to be guilty of dealing in sorcery aad 
ie ee and of causing the drougk&t which reigned in the. 
Island of Cyprus. Heewgs condemrfed by the Induisi- 
tion in 1587, partly because he had a great number of 
cuyious books anda wonderful collection of astronomical 
and mathematical instruments. Porta, the famous author 
of the “ Magia Naturalis "the reputed discoverer of the 
camera obscura,—was summoned to Rome to give an 
account of his opinions. Giordano Bruno was burned at 
Venice in 1600®hardly less for his daring speculations in 
rehigion than because he had attacked Aristotle and 
adopted the system of Copernicus. The aged Arch- 
bishop of Spalatro, de Dominis, to whom Newton at- 
tributes the successful explanation of the colours of the 
rainbow, died in 1624 in the prisons of the Inquisition, 
and all that death had left to the mercies of his persecu- 
tors was publicly committed to the flames. The skies of 
Italy were black with the smoke of these burnings, the 
air was heavy with suspicion and terror. 
tried men for heresies which had been denounced by un- 
known enemies, and the processes of moral and intellectual 
torture to which it subjected those who were brought 
before its tribunals were only more oppressive because the 
secret of their details was closely kept. Galhleo wrote a 
letter to his friend and pupil the Jesuit Castelli, in 1614, 
copies of which were privately circulated, but which was 
not printed till twenty years later. In that noble writin 
he lays down with equal firmness and clearness the broa 
lines with separate scientific and religious thought, and 
shows himself deeply penetrated with religious as with 
scientific faith. A Jesuit father denounced it, another 
preached against him as a witness for the Copernican 
system. Though the great works he had hithertg 

ublished, that on the Solar Spots and the “ Nuncius 
Bidereus * had neithes of them committed their author 
to the Copernican theory of the universe, tthe Church 
resolved to ie ee and to forbid the support by the 
most illustrious of living astronomers of doctrines, which, 
whatever else might be said of them, were clearly fatal to 
the authority of the Peripatetics. 

Galileo went to Rome (in 1616) to struggle for as much 
liberty as could be saved, but he was deeply disap- 
pomted with the result. He retracted nothing, because 
he had neither been tried nor convicted, but the 
officers of the elnquisition waited on hinf, and left 
hin? an official warning that it was not permitted to 
teach that the sun was the fixed centre of our system, 
and that the earth revolved around*it. Silence was 
imposed on him; and it was only after the new Pope 
was appointed, who, as a Cardinal, had opposed the 
promulgation of this warning, that he ventured again 
to think of publishing his views. The book in which 
they eppeared in 1632 was a three-cornered dialogue 
between a Ptolemaist and a Copernican, with a third 
person acting as a kind of half intelligent chorus. The 
arguments of the Ptolemaist were, of course, the weaker, 
as in Galileo’s hands it was impossible that 1t should be 
otherwise. To secure the imprimatur of the censorship, 
he prefixed this statement to the book—‘ Within the last 
few years a salutary edict was promulgated at Rome, in 
which, in view of dangerous scandals, silence was en- 
joined on the supporters of the Pythagorean doctrine of 
the movement of the earth. Some have been rash enough 
to say that this dogma was not arrived at after a judicious 
examination, but was promulgated in passion and in 
“ignorance, and it has been asserted that people utterly 
without practice in astronomical observations ought not 
to attempt, by a premature prohibition, to clip,the wings 
eof speculation. Hearing thgse complaints m heart 
burned within me, and I could not keep silence. ving 


been fully informed of this wise decision, I resdived to” 


itchcraft, of cast- . 


The Inquisition ` 
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was at Romeat the ti I was listened to and 
praised by the most erAjnens‘prelates, and was at once 


. acquainted with tlhs decree. My purpose in this book is 


eto show foreign nations that in Italy, and especially in 
Rore, as muctf id really knoyny about these matteis as 
anywhere else. J haye gathered together a A speculations 
on the Coperifican system to show that all these things 
Were known before the condemnation, and that we owe ta 
Italy not merely doctrines foy the salvation of their souls, 
but ingenious discoveries to delight the minds of men.” 
The elaborate and somewhat overstrained courtesy of this 
preface availed as little to save its authorefrom the terrors 
of the Inquisition as the imprimatur of the Papal censor- 
ship which he had procured beforehand. The Pope 
looked on the sof-disante hypothetical presentation of 
Copernicanism as a mere pretence. I need not repeat 
the well-known story of the great man’s sufferings. After 
long months of mental torture, he was dragged before the 
sacred tribunal, and compelled to confess that he had 
been criminally negligent in-stating too cogently the argu- 
ments for the Copernican system in the eagerness of 
intellectual debate, and in not sufficiently guarding the 
hasty reader against the force of arguments for what the 
Church had pronounced to be dangerous heresy. At the 
age of seventy the greatest discoverer—the most dis- 
tinguished man in Europe—was threatened with torture 
to extract from him, if possible, the confession that he had 
had a malicious intention of unsettlng men’s faith in 
divine truth. It had been privately decided by the Pope 
that if the threat of torture failed, the Inquisition was not 
to proceed to the last extremity. Galileo knew nothing of 
this, but the threat did fail. For his rashness he was sent 
to the prisons of the Inquisition. He was released in a 
few days, but he was ordered to confine himself within 
our walls and his successive places of seclusion were 
marked out for him. His visitors were noted, and he was 
warned that an imprudent word mjght bring him back to 
the dungeéns from which he was only respited on his 
good behaviour. Private ordeis were given to the censor- 
ship throughout Italy that he was not to be permitted to 
publish anything, not even to re-issue the treatises which 
first made him illustrious. It was a living death to which 
his judges had consigned bim, and he was reduced to 
permit his frends to publish surreptitiously across the 
Alps the book which summed up the long work of his life 
in Rather atic, in Mechanics, in Hydrostatics,1n Physics, 
so far as Physics were then possible. (lis greatest work, 
the “ Discorsi e Dimostrazioni Matematiche,” “on twoanew 
sciences,” appeared in France, and, to save him from the 
risk of torture, the miserable pretence had to be put 
forward even there, that the manuscript had been taken 
away by one of his friends. In 1637, in his seventy-third 
year. he lost his eyesight ; in 1641 he died. 

The eight years during which the broken-hearted old 
man, from whose outward eyes the light of that uwverse, 
‘which he had done more than all his predecessors to 
reveal to men, was fast fading, were the most memorable 
in the history of modern science. Much of the work he 
published in them had previously been scattered over 
Europe by his pupils, but none of them all had his mighty 
sweep of thought, his noble style, his all-lluminating ın- 
sight. Had his enemies succeeded in silencing him, had 
he been handed over to the rack at seventy, or prevented, 
as they meant he should be, from speaking once more 
urbi et orét, for fear his words might hater the system of 
Ptolemy or put an end to that worship of a traditional 
philosophy which he had conquered, and which was 
struggling to strangle him in its death throes, the world 
might have waited a century longer for Torricelli and 
Pascal, for Newton and Laplace. In these last years he 
is greater and maturer fhan ever. Banishedefrom th¢ 
skie bY the jealousy of philosophers and priests, he comes 
back tò eaithand lays deep and sure those fopndations, of 
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mechanics without which it was impossible to carry further 
the science of the heavens. His watghwbord was that 
phen@men® must first be measured before the attempt to 
explain or to co-ordinate*them. Physics and Astronomy 
cag rest qnly on mathematics, and the secreg8 of that 
hand which laid the foundations of the worldin measure 
are 6nly to be learned by patient and exhaustive obser- 
vation, and by thought built upon and not precedthg it. 

Let me give you one last illustration of his method in 
his invention of a heat measurer. Every one seems to 
know what is heat and what ıs cold.. They are among the 
most familiar of our sensations. But my sensations may 
differ from yours, I may pronounce a body hot which 
you may call cold; and before Galileo’s time there was no 
apparent way of settling the dispute except by declaring 
it a matter of taste, and agreeing to differ. He invented 
a measuring instrument—the progenitor of our thermo- 
meters. Imagine a flask with a bulb blown outeat the 
end of it, and a long tube of uniform bore for a neck, 
such as we see in a thermometer. Let the bulb be partly 
filled with coloured water. Put the finger at the end to 
keep the water in; turn the tube upside down so that the 
bulb is at the top and the tube vertical. Plunge the end 
of the tube in a vessel of water, and then remove the 
finger. All the coloured water will not flow down into the 
vessel. If the bulb is surrounded by something warmer 
than itself, the level will fall till it nearly reaches the water 
in the basin ; if ıt 1s surrounded by something colder, the 
level will rise. Galileo had found a phenomenon accom- 
panying an increase or diminution of heat as unvaryingly 
as a shadow follows its substance. Like the shadow, this 
new phenomenon is measureable, and though it was too 
soon to say that the 1ise or fall in the tube was in any 
exact propoition to the diminution or increase of the sur- 
rounding heat, it was casy to establish the fact that a rise 
always meant a diminution and a fall an increase, It was 
not given to Galileo to discover those properties of air 
and gases which turn the the:moscope into the air ther- 
mometer, the most sensitive and accuate of heat mea- 
surers. Had he known them, he was far enough in the 
way which his pupil Torricelli followed to have discovered 
the barometer also, and to have measured the weight of a 
column of that great atmospheric ocean at the bottom of 
which man lives as the Bathybius is supposed to live at 
the bottom of the watery deeps. Even there his sagacity 
had divined the necessity of applying measurement to 
that horror of a vacuum which before his tithe had only 
been a philosopher's name for our ignorance of a cause. 

I have certainly failed in my object to-day if I have 
not conveyed to you two truths which lie at the basis of 
modern science. It is the first, perhaps, with which I 
have most to do as a teacher, and you as students of 
pure mathematics. The sciences of measurement, the 
methods of measurement—sciences and methods which 
are abstract in form, but which are constantly applied to 
concrete things,—are the true keys to the sciences of ex- 
periment. It was in the apparently intricate abstractions 
of continuous change of velagity and of curvature, in the 
apparently curious considerations of the science of in- 
divisibles, the beginnings of which ye owe to Galileo, 
that Newton found that secret °of the universe which 
transformed the life-loag ]avours of Kepler, the great 
statist of astronomy, into the Jaw of gravitation. The 
fascination§ of astron®my, and the fatal chains which 
hung about his later life, like those which Sanfson had 
to bear when he made mirth for the Philistints, com- 
bined to deprive Galileo of the honours which awaited 
Newton. But that lesson need not be lost to ts, My 
second lesson is that measurement—measuremgnt even in 
its simplest form, mathematics, or, if you choose, arith- 
metic,—lies a} the root of dil our knowledge of nature. 

If f have one word more to sayy about the great 
Florentiae to my students, it wijl mot*be of the pe of it 
all, of thegterror and thg tragedy in which his hfe closed’; 

2 è? ea d 


e 
. * ° 


t . « ° i . 
eo ae eo fe 
\ : i 
Nov, 20; 1829] e 





it will be to ask them to remember that he proved, what 
the greatest mei have always proved, that itis pgsgible 
to conciliate the most magnificent knowledge of mathe- 
matics qc of any abstract science with all the culture of 
the time’ Galileo was an admirable writer® he whs a 
great musidian į he studied Ariosto and Dahte wih in- 
tense dove; he amused himself with comedy; he 
distmguished himself in painting. Itis the commonplace 
of the historyeof great men—a commonplace better 
illustrated perhaps by the great names of Italy than by 
those of any other*country—that greatness is scarcely 
compatible with a narrow concentration of intellect, even 
to one great fgmily of subjects. Many of her great 
mathematicians were sculptors, painters, poets, masters 
of expression. * But if the story of Galileo’s life should 
guard you from falling into the Scylla of the eager 
student who thinks that he must dwarf his nature if he 
hopes” to attain to eminence in a special subject—an 
error to which the pressure of our times renders him more 
and more lable—it is equally certain to save him from 
the Charybdis of the dletiante who forgets to choose 
that one of the objects attainable within the little com- 
pass of aman’s life which is most suited to his faculties, 
and in attaining which he is most likely to succeed. 
‘Galileo repressed none of his great powers, and denied 
himself none of the intellectual delights which few men 
of his day were so able to enjoy. But the obstinacy with 
which he followed after mathematical and physical truth, 
from the day when he first listened, as a truant medical 
student, at the key-hole of a lecture-100m to the professor 
of mathematics teaching the Grand Duke’s pages, to that, 
nearly sixty years after, when the worn-out shell which 
had suffered so much was laid in that last darkness of 
the grave, warns us that greatness is never, and, I may 
add, success is seldom, won without an unfaltering per- 
severance in the pursuit of the main object of life The 
last wish of the venerable old man, whose heart suffered 
as much from the cruelty which had cut him off, in a 
sense, from the outward communion of the faithful, as his 
intellect did when he was compelled, on his knees, to 
deny what he had proved to be the true system of the 
universe, was refused him. The Church below refused 
him burial in the Santa Cioce at Florence, but it could 
not prevent the eyes that old age and suffering had 
blinded to the deligitts of his Italian earth from opening 
on the splendours of an immortality which no man has 
better earned. 3 





WHO WAS PRINCE ALUMAYU? 


SOME of our contemporaries, referring to the recent 

death of King Theodore’s son, Prince Alumayt, 
speak of him as if he were an African of the ordinary 
Negrotype. This is perhaps on the whole a fair gauge 
of the popular ideas still prevalent regarding the natives 
of the Dark Continent. Yet, though the standard is not 
of a high order, it must be confessed that in the present 
case some little confusio# might well be pardoned, con- 
sidering the many difficulties attaching to the subject of 
Abyssinian ethnélogys Indeed it would be no easy 
nfatter even for a sound ethnologist to answer the question 
off-hand, who was Prince Alumayfii? To do so accurately 
implies a clear knowledge of a vgry complicated problem 
to the glucidation of which a few lines may be welcome 
by the readers of NATURE, in connection with an event 
of some political importance and presenting a very 
striRing parallel in more than one respect to the death of 
the late Prince Louis Napoleon in Zululand. 

It may åt once be stated that, whatever else he ma¥ 
have beer, the young “ Ethiepian,” as he has been called, 
was in no sense an Afiican Negro, and that magters will 
be much simpliffeg if the “ Negro question” bg dismissed 
altogether from the“presegt discussioa. There no doubt 
is some true Negro blood ue the lowland§ especially 
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towards the south-westgf6nther bordering'on Senaar ; but 
in the Abyssinian hig s proper the Negro element 
seems never at any time to’have cen present, and at any 
rate King Theodore, of Amhara w 

stock than are the Rajputs of SA Įndia. The types 
have nothinggin commof except the Outward elemeht of 
colour, though even here great erates prevail, and 
måny of the Abyssinians, especially the women, are yey 
fair. In all other respects—physique, language, mental 
qualities—the divergence isefundamental. 

This statement applies not only to the ruling peoples 
of Tigré, Amhara, and Shoa—the “ Habesh’’ proper— 
who are intruders, but also to the true aborigines whether 
settled or nomad, and who may, for convenience, be here 
collectively grouped as Agau, the ’Ayat of Cosmas (about 
520 A.D.). The Habesh belong to the Himyaritic branch 
of the great Semitic family, and must have found their 
way into the country from the south-western parts of 
Arabia many hundred years before the Christian era. 
The Agaù are a section of the Hamitic family inter- 
mediate between the Gallas and SomAli of the south, and 
the Bisharas or Bejas and Egyptians further north, But 
Semite and Hamite, both originally no doubt one, are 
themselves mere varieties of the great “ Caucasian” type, 
of which the ans are a collateral branch. It follows 
therefore that Abyssinia is peopled exclusively by races 
fundamentally distinct from the African Negro, and re- 
motely allied to the fair European stock. Hence Prince 
Alumayt’s affinities are, not with the black inhabitants of 
the Dark Continent, but with the light, swarthy, and dark 
pepes of Europe, South-Western Asia, and Northern 
India. ; 

It will now be more easy to determine his position in 
the Abyssinian family itself. Although in this area the 
fundamental elements, as shown, are two only, Hamite 
and Semite, the intermingling of these elements, cons 
tinued during a period of probably not less than four 
thousand years, and taking place under ever-varying con- 
ditions, has resulted in no little confusion, and the per- 
plexity has in this case been further intensified by the 
elements of speech and religion. Thus, the Amharic 
people, for instance, are usually classed as “ Habesh’’ 
proper, because of their language ; for Amharna, notwith- 
standing many serious differences, is no doubt funda- 
mentally related to the Tigr4i, the purest representative 
of the old Ghéz (Himyaritic), extinct since the fourteenth 
century. But it might not be difficult to e saf that the 
bulk of the Arhancti nation fare ethnic of Agaŭü 
stéck, though now speaking a modified Ghéz dialect 
imposed upon them by the conquering Semites from the 
north. At the same time the dominant race in Amhara 
is no doubt still more akin to the Semites than to the 
subject race, Hence the late Prince Alumay(, belonging 
to the royal blood of Amhara, must, on the whole, be 
regarded as of Habesh (Himyaritic) stock as well as 
spee®h. 

Religion has been mentioned as a source of confusion, 
and an obvious case in point are the mysterious Falashas, 
who, because professing the Jewish faith, are popularly sup- 
posed to be of Hebrewnationality. Fortunately, Mr. Edward 
Hine has not yet got hold of them, and they have conse- 
quently not yet been identified with any of the lost tribes. 
Nevertheless, their position is sufficiently curious and 
interesting, though it may now be stated with sonie con- 
fidence that they are neither Jews, Israelites, nor Semites. 
In speecMaand physique they are a distinct branch of the 
Agau (Hamitic) family, and can no more be converted 
into descendants of Abraham by the practice of maimed 
Abrahamutic rites than the adoption of Islán can trans- 
form the Chinese Panthays into Koreish Bedouins. 

The subjoined scheme of the various races now in 
possessfon of the Habesh highlands may help *q clear up 


The very word Amhara has been identified with the Hamtk, the chief 
S gau nation fn the Takazzé valley and province of , Tigré. 
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the obscurity attaching to thdsulyact of Abyssinian ethno- most strongly excite the three elementgry tolour-sensa- 


legye— . at, È 
e * Taple of Mbyssinian Races 
Hanvites. n a pale see ) X see ie oe 
prov. au- Tamie Semites. i . an o 
of Aghagha, Ag ogos, extre E. iver Takazrzé. 
prov. Lasta, S. | Gongas,about Gojam. on Coast pear 
Ti e Surigwe, extreme S. 
Falasha, mainly?n Sem- | Ku N.W. to- Shoho, S.W. of Mas- 
x? yen. wards Taka. wah 
iy Kwara, W. and N. of | Shoa, S.E. corner. Menza, N. of Hama- 
j Aghauméder. , hgtween the sen. 
ay t, chiefly in ‘zkazré and | > | Habab, 
& bea. earch T Abai E Bedul, N. &N.E. 
ighen,S.W. ore. 
Fig an j $ Keg, Marea, Tigré. 
Zalan, chiefly in N.| Ponce Alumayô. aren, 
Witos, about Lake 
Teana (7). 





Of the languages three only are of any literary or 
political interest: GAés, still surviving as the language of 
the liturgy and Sacred writings, though scarcely under- 
stood even by the clergy; Zigrdi, its purest modern 
representative, current throughout the kingdom of Tigré 
and generally north and east of the Takazzé; Amharna, 
spoken with considerable dialectic variety in Amhara and 
Shoa. All are written in a pecular syllabic character 
showing certain affinities to the Himyaritic rock inscrip- 
tions of Marah and other parts of South Arabia. Am- 
haric employs seven additional letters for sounds not 
occurring in Ghêz or Tigr4i, making with the vocal 
modifications a total of 249 distinct symbols. This was 
the language of Prince Alumayti.. A. H, KEANE 





COLOUR-VISION AND COLOUR-BLINDNESS 
AS the notices of these subjects which have recently 
appeared in NATURE appear to me to do scant 
justice to the received theory, will you permit me to call 
ttention toa portion of the evidence on which this theory 
rests? 

The Philosophical Transactions for 1860 contain a 
paper by Prof. Clerk Maxwell, in which actual measure- 
ments are given of the quantitative relations between 
various colours, some of the observations having been 
taken by persons of normal vision, and others by a colour- 
blind person. . The’ instrument of observation consisted 
of a species of spéctroscope with’ three’ parallel slits, the 
widths of these slits, and also the distances between them 
being variable at pleasure. By this means three over- 
lapping spéctra are obtained, and any three spectral 
colours can be mixed in any proportions. The obsegva- 
tions showed that any four colours as presented to the eye 
in a given spectium are connected with each other by a 
definite colour-equation, such as— 

‘ 344+ 48 =2C0+ 6D, 

which means that if the four colours 4, B, C, D, as they 
exist in the given spectrum, are increased in imtensity 
threefold, fourfold, twofold, and sixfold r chively, 
and then mixed two and two, the mixture 34 + 48 will 
present exactly the same appearance as the mixture 
2C-+6D. This is only another way of saying that 
colour as seen by normal vision contains three inde- 
pendent variables, or requires three numbers for its 
specification. Any three colours of the spectrum will 
serve as the three specifying elements; for example, if 
we employ 4, B, and C to specify D, the specification 


will be— 
D=3A+$¥B-4C. e* 
Here we have one coefficient (that of C) with the negative 
sign. The three primary colours are defined to be those, 
which will’always have positive coefficients when they are 
employed as the specifying elements. In plainer words, 
all other calours can be exactly imitated by mixtures of the 
: primayigs¢whereas, in tha above example, the colour D 
ecannot'pe imitated by a mixture of 4, B, and C. 
The points of the spectrum at which the thsee prim 

colours are found, will not necessarily be the points whic 


tions gespeetively. On the contrary, as a matter of fact, 
the two Suwa ae ees Maxwell the red ae 
the, d/ue) are very feebly excited at the p of the 
spétrum frere they are purest, namely, at rae extreme 
endseof the spectrum ; and the middle sensation, which is 
largely adulterated with the other two even at the point 
where it is purest (namely, at a point in tfe olive green, 
which is, accordingly, one of the thre primaries), has 
not a maximum of intensity at this point, but increases 
in cee'd as the brightest part of the spectrum is 
approached, and attains its maximum (for the solar 
spectrum obtained with a flint glass pism), somewhere 
between the fixed hnes Æ and D. The determination of 
the position of the middle primary in thé spectrum, was 
made with considerable precision in the paper referred 
to; but the faintness of the two extremities of the spec- 
trum rendered wide slits necessary in examining these 
regions, and thus introduced inaccuracy in determining 
the positions of the two extreme primaries, which in later 
publications Prof. Maxwell places at the very extremities 
of the spectrum. 

The latter part of the paper of 1860 consists of a post- 
script containing observations made by a colour-blind 
person. The colour-equations found by direct observa- 
tion are given, and are shown to agree with the suppo- 
sition that the observer’ s vision was dichroic, the sensation 
corresponding to the extreme red being absent. The 
curves of intensity for each of the two elements in the 
vision of the dichroic observer are given, side by sidè 
with the three curves of intensity for the vision of a 
trichroic observer, all these being directly calculated from 
the observations, and the two dichroic curves appear to 
be practically identical with two of the three trichroic 
curves. 

Dr. Pole’s objection to the received theory appears to 
me to have no force except in so far as it is an objection 
toaname. The colour which the colour-blind see in the 
less refrangible half of the spectrum appears to be due 
to the excitement of the middle one of the three elemen- 
tary sensations of trichroic vision. Persons of normal 
vision never get this sensation without large adulteration, 
and hence ordinary language contains no appropriate 
name for it. 

Prof. Hering’s theory of colours, às expounded by Dr. 
Pole (NATURE, vol. xx. pp. 479, 489) seems inconsistent 
with the fact (established by the observations of Prof. 
Maxwell, Lord Rayleigh, and other competent observers) 
that there is one definite colour-equation betwéen any 
Jour colours. For Prof. Hering’s theory assumes four 
elements of colour-sensation, A, G, B, Y, such that 


R+G=aoB+Y=0, 


It would follow that, with the help of the minus sign, all 
colours could be specified in terms of X and B, and Renee 
by writing down the specifications of any three colours, and 
employing the ordinary processes of elimination, a colour- 
equation could be obtained between the three colours, 
Prof. Hering’s theory then leads to the result that there 
is a definite colour-equation between amy Aree colours ; 
in other words, that when any three colours are giversit 
is possible to imitate onéby a mixture of the other twa 
This result is so utterly opposed to fact, that a theory 
which leads to it cannot stand for a moment. 


J. D. EVERETT , 





oe PROCESS OF DIVING AND REMAINING 
oppona of seeing a new 
process of diving and o 
The peculiarity of it is that the diver takes down with him 
. 7 


e 
SOME OBSERVATIONS ON FLEUSS'S NEW 
ONDER WATER one . 

I HAYE recently had two 

remaining fora long time 
under water, called, after its jnwenfor, Fleuss’s process. 
such a good and yhoksome supply of air-food, that he is 
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ig required, and, indeed, no help whatever, 
ignal-man and cord, è 


inagers for giving me the earliest notice of it, and for 
fering me every facility for observation. 
ndebted to Mt. Fleuss. for his readiness to carry out my 
vishes, and I at sure the readers of NATURE will be 
interested with the facts I have now to offer them. 
Mr. Fleuss, the inventor of the apparatus, is a young 
_Englishman, twenty-eight years of age, who has served, 
. dL believe, as an Sfficer.inthe P.and O. Company’s service. 
He has constructed the apparatus himself in a skilful but 
omot- very or ntal fashion, and heis his own diver, 
Heowent de n the apparatus, like a brave man, first 
himself, and he only, up to the present, has been down in 
dQ He is a short slight man, of fair complexion, and 
very pleasing expression. He has a quiet and resolute 
‘enthusiasm which is quite refreshing. 
- <The dress in which he descends under water is like an 
ordinary diver’s dress, A helmet, a breast-plate, and the 
< common water-tight armings and leggings. He bears on 
-bis shoulders a weight of .96.Ibs., and his boots are 
» weighted to 20 Ibs. At twelve. feet depth he moves 
-comfortably in the water under this pressure. From the 
o helmet there proceeds a light cord for signalling to the 
. > -signaller above. 
> Before the helmet is fixed an 
seen that he wears, firmly tied over his mouth and nose, 
- <: an ori-nasal mouth-piece, from which a breathing-tube of 
--aninch bore proceeds downwards. This mouth-piece is, 
in appearance, just like the chloroform mouth-piece 
invented. b 
ay Dr. Snow to his chloroform inhaler, F 
used invariably the same kind of m 
administering volatile anesthetics, but Fleuss’s fits much 
closer, and is fixed more firmly. 
. When he is on the floor of the tank, Fleuss moves 
he pleases, apparently without any impediment 
_ Whatever.” He can pick up coins, he can sit down, and 
_ he can even lie down and get up again, a feat, I believe, 
_ entirely novel in diving. He breathes, he assures me, just 
= vas easily as when he is. in the air and quite as freely, and 
_ from what I observed when he came out of the water from 
along immersion, I have no doubt asto the correctness of 
his statement. He has some means of disposing of the 
products of respiration as well as of getting a continuous 
supply of-air for. respiration, 
expired. air from him into the 























d the mask closed, it is 
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outh-piece for 


water. 
On the first occasion on which I witnessed the experi- 
_ ment Mr. Fleuss remained in the water twenty minutes. 
_ He-came out quite free of any oppression. His pulse was 
Steady, his breathing free, and his complexion natural, 
ok s considered a short experiment, and on Saturday 
o tast, November 15, therefore, I asked to see it prolonged 
|. toan hour and to be allowed to follow it through all its 
ediately granted. 


stages, The request was fnm 
s adjusted on Saturday, at 6.33 


The diving-dress wa 
_ P.M, and then Mr? Flewss began to breathe from the ap- 
| pafatus. At this time his temperature was quite natural 
__ and his pulse was beating steadily at 68 per minute; the 
- pulse was of good strength and fpne. The temperature 
of the ajr was 51° F. ; of the water, at the upper surface, 
49°F. Flguss said it was colder lower down, but the 
_ difference was not determined. He descended at 6.40 
_ and Yemained under the water, at a depth of twelve 
_ feet, precisely. one hour, namely, until 7.40 P.M. He 
< walked, aotit the greater part of the time, picked up 
_ pennies, afd once or twice partly reclined on the floor 
_ ofthe tank. At the end of the hour he gave the signal 
to come up, the*qpld of the water havi 


pr th ing caysed great 

umbness in his hands ¢ W walked up the steps, carry- 
beavy weights (1161 
ae ʻe’ 



















.) Briskly, and w@ relieved, 


indepehdep ‘of any supply from above, so that thete 
experiment is being shown daily at the Royal 
yter mk Institution, and I am indebfed to®the 


I am equally 


y tbe late Dr. Sibson, and afterwards added | 
or many years | 


since there is no escape of | 


















after a short delay, frp Of bhis helmet and then of hi 
mouth-piece. At this point I, found his pulse tp he 
beating at 120 per minut® amd somewhat feeble, but 
the face was clear of any sign of asplfyxia, tholigh it was 
a little pale. His breathing was® quite, free. He: attrie 
buted the quigkness of theppulse to the labour of carfying 
the weights‘up the ladder, and no deubt correctly. Seven 
mfnutes later, the dress having been rem@ved and waign 
clothing put on, I found the pulse to be ninety per minute, 
and the temperature’ of thee body, taken from the mouth, 
to be 94° F., rather more than 4° below the natural stan. - 
dard. At twenty minutes later, that is to Say, at. 
twenty-seven fhinutes after release from the water, the 
pulse was eighty per minute, while the temperature had : 
risen to 96° F. LOSE ee i 
At this stage I took an observation of: the pul: 
the sphygmophone. The three natural sounds ‘were per- 
fectly clear and in regular order, but the first or percussioni 
impulse sound was extremely tremulous ; the second or” 
recoil sound was slightly tremulous ; the third was'clear: be 
I next took a sphygmographic reading of the pulse, in 
which all the events belonging to the natural pulse were 
distinctly marked. The impulse stroke was short, as was. 
also the first descending stroke; the second ascending | 
stroke was decisive, and the intervening lines between the 
third and the recurrence of the percussion stroke were 
ss, as will be seen from 
nexed sphygmographic 
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shorter than is natural to Mr. Fleu 
| the comparison of the two an 


| tracings, I and 2. 





1. Pulse tracing after one hour's ir 


nmersion in water at 49° F.  “‘Temiperature: 
of mouth 56’, pulse beat 


So per minute. November 15, 8.15 P.M, 


For the sake of comparison I took a subsequent tracing ` 
of Mr. Fleuss’s pulse én the morning of Monday, Novem= 
ber 17, after breakfast. His pulse was at 68 per minute, 
the same as it was on Saturday just before he entered the 
water, It will be seen to be a pulse naturally slow and: 
steady, but not very powerful. 





° 
2. Tracing of pulse if its natural or ordinary condition under the same: 
© pressure. Beats 63 per minute. November 17, 10.30 A.M. 

At fully seven minutes after his release from the water 
the pulse had come down to sixty-eight beats per minute, 
and the temperature had risen to 97° F. Ten minutes 
| later still the temperature was 9776 F., eight-tenths. of a 
degree below the natural. At this time my observations 
ceased, 

Th® facts above narrated prove that, without assistance 
from above, a man who has had no previous experience 
| of diving or of remaining under water can take down with 
him sufficient oxygen to live there easily for an hour. Mr. 
Fleuss assured me—and I see no reason to doubt him— 
that but for the cold he could have remained another 
hour and a quarter, and that he could easily arrange to 
remain four hours. Depth would make, he said, ‘no 
difference as to breathing within the apparatus. 

The mode by which the breathing is effected remains a 
secret, bufeis, he says, extremely simple. At my first 
observation, when he was under water twenty minutes 
only, I thought it possible that he carried down, sufficient 
compressed air to live upon, and that he had a‘means for 
allowing the expired air to escape into the water, The 
later experiment shows me that this view was wi ong. He 
tould not carry down in the dress sufficient alrete last 
him over an hour, and he does not seem to give gut the 
expired airs I have no knowledge from him or any one 
kd 
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how he breathes in the dres aif Zithough I see how it | the eastward, when attempting to reach tRe Moluccas, 
gould be effected, T thfn it right to leave it to Mr. Fleuss | frogigMalaeca, by a new route round the north of Borneo 
himself tg si, pfinciple of his invention whenever | in August, 1526. Havin thus reached andslanddying off 


he thinks, from experiments, the fitting time has 
* arriyed. o.4 

In whatever way Mr. Fleus*g@ts breathi#g-room under 
the water, he Jia, without a doubt, achieved a great prac- 
tical success. He has learned how to‘live independently 
for a long time shut off from all external access of air. 
He has learned, if I may sê say, to become artificially 
amphibious, and if his pian succeeds, the cumbrous diving- 
pumps are done away with and the art of gdiving is vastly 
simplified. 

Again, if he can live so long on the small reserve which 
he carries down with him in his dress, he has onlyto enlarge 
the dress, to expand it, that is to say, into a submerged 
vessel, to be able to go anywhere under the sea and do 
with intelligence what is now left to unintelligent mecha- 
nism, What such an intelligent direction might do with 
torpedoes it is not at all pleasant to contemplate. 

The plan may be used for the purposes of deep-sea ex- 
ploration, and the suggestion I made respecting my Salut- 
landers, that they sedan for discoveries on the floors of the 
great oceans, may be so much nearer to accomplishment 
than the time which I assigned to it, that I may haply 
live to have the return laugh at what was called “ the 
most visionary of speculative fancies.” It is equally 
probable that the aéronaut may be able to rise much 
higher than he has yet done in this dress, or in a car 
specially constructed on a similar plan. 

The apparatus may almost certainly be applied at once 
to another service very different in kind and on land 
instead of water. When a man can move about with an 
air-supply in his pockets, so to speak, he can go into fire 
as well as water. In a fire-proof non-conducting dress, 

provided with Fleuss’s breathing apparatus, a fireman 

could enter a burning house, and without danger of 

aig go wherever the weight of his body could be 
orne. 

Lastly, in wells charged with foul air, or in mines 
charged with choke-damp and other poisonous gases, the 
Fleuss apparatus will, I feel certain, prove of the greatest 
practical service, and I am happy in being the means of 
introducing it at length to the notice of my confrères in 
science. BENJAMIN WARD RICHARDSON 





js NEW GUINEA! è 
BEFORE us lies one of the earliest published maps 
in which New Guinea is laid down. It belongs to 
Huygen van Linschoten’s book of East Indian voyages, and 
was published in the year 1595, being derived largely from 
Portuguese sources. The map is turned on one side as 
compared with our present ones, so that at the top, on 
one hand, appears Japan, strangely shaped, and with the 
names of the cities curiously spelled, Meacum (the ®pital, 
Miaco, Kioto) and Tochis (Tokio?): whilst on the other 
hand lies New Guinea. At the foot of the map are 
Sumatra and the Bay of Bengal, and on the left hand 
China stands prominently upwards from the base of the 
map, with a camelopard walking about in its midst, 
regardless of the rules of geographical distribution. The 
north point lies to the left hand of the map, and the south 
to the right. New Guinea is represented as a very large 
and elongate island, the south coast being drawn without 
definite outline as unexplored, but with the fru Islands 
duly shown lying off it. The great island is marked “Os 
Papvas,” and at its eastern corner is the inscription “ Hie 
hibernavit Georgius de Menezes.’ Although Antonio 
d' Abreu and Francisco Serraé possibly sighted the New 
Guinea ceast in 1511, Dom Jorge de Menezes must be 
regayled*as the actual discoverer of the island.* He wag 
e driversby the prevailing monsoon out of his course far to 
=**A Few Months in New Guinea.” i »R.G.S. 
(London! Sampson Low and Co sess) PY Cotes C Stone FRCS 


the coast of Papua, he had to “ winter” there, thag¢s to say, 
to Wait for the periodical change of the mopsoop. Accord- 
ing to- Oscar Peschel, the island at which he remained, 
and which was called Versija, was very possiblyeone of 
those lying off Geelvink Bay. It is remarRable’ how very 
slowly our knowledge concerning New Guinea grew 
through the explorations of successiye voyagers, since the 
time of Menezes until within the period of the last ten 
years, and even now it is quite startling to pick up a 
small octavo volume and find it jauntilyfentitled “A Few 
Months in New Guinea,” as if New Guinea were as familiar 
and accessible a place as say Iceland of Norway, about 
which such little books are commonly written by enthu- 
siastic tourists. à 

We are sorry, indeed, that Mr. Stone’s book is so little, 
and would have been glad if it had been three times as 
long, and he had given us further details of all kinds 
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Fic. 1.—Vahu, a Motu youth, 





concerning his most interesting sojourn amongst{the Motu 
people of the coast, whose God dwells out over the sea, 
and the mountain-dwelling Koiaris, who believe the 
dread “Vata” inhabits the mountain summits. 

It is close to the east end ©f New Guinea, and on its 
southern shore beneath the Owen Stanley range of moun- 
tains that the Motu country liese Ms. Stone first made 
an excursion from Cape York, in the small mission steamer 
Ellengowan, up the Mafkasa or Baxter River, the mouth 
of which, on the New Quinea coast, lies due north of the 
Cape, just on the opposite side of Torres Straigs, The 
river was traversed for sixty-four miles, but then, forked, 
and since both channels were too narrow for the steamer 
to turn in, further progress was stopped. At this dj#tance 
even from the river's mouth, native plantations of yams, 
sugar-cane, and tobacco were found. <A further distance 
of twenty-six miles was traversed in a smalP boat, and 
large numberof the recently-discovered species of Bird 
of Paradise, Paradisea ragegiana, hi Sew with. The 
bird does not croak like the Geeat Bird of Paradise of 
the Aru- I@lands, ‘‘ waule waa," but utters “fa peculiar 
whistlt resembling tft of a map to his dog,” and must 
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the sifget strains of a “barrel-organ,” broyght in the 
ne that it,“ might please some of the natiyes.” is 
Sone gente to realise that a “barrel-organ’’e has 
sixty-four miles upa river in New Guinea; and 

ily wish the organs and their grinders 





Fic. 2,—Burning pottery in Anuapata. 


have thought twice before attempting to demoralise the 
musical ears of the poor Papuans with such an instru- 
ment; or, perhaps, knowing the high ability of the 
Papuan race, we should have expected such a course to 
evoke hostility rather than to conciliate. But the mis- 


sionary charm did not work ; the natives kept well away 
from the barrel-organ; only one was sighted, and he 
promptly fled. 

After a return to Cape York, Mr. Stone, with three 
assistant natural history collectors, Messrs. Hargrave, 





+ 3e—Trading canog or lakatoi. 


Petterd, and Broadbent, proceeded again to New Guinea 
in the £/Augowan,; and after touching on the way at 
Rore a Yule Island, where the natives cultivate fields of 
from five to thirty acres in extent, inclosed by fences six 


feet highe;eand at Purok on the main land, where the 
natives have a large citcflar market-place cleared of 


grass and trees, and periodically used by surrounding 

tribes, arrived et, Anuapata (Port Moresby) Amongst 

the Motu people’ October 29, 1875. The arrival 

the white men was Mt ggected with pleasyre by 

the natives, because many of them had lately’ died 
A $ 








"service at Anuapata. 
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of the measles introggéd by the misstonaries. The 

party at once erected ir tent and, proud of theis 
nationality, and appara taking a, leaf wut of $ 

Stanley’s book, hoisted a union-jack a¥-each ed of the 

roof, and on a pole in front a with “ Excelsior” e 
upon it, thus epparently@neimating that they intenddd to 

climb the neig bomiag mountains èf they could. They 

wefe soon beset by the natives, whose constant 


‘corresponding to that of “bacshish,” or the F uegian 


“yammerschooner,” is “kuku lasi’’—“ Won’t you give 
me some tobacco?’’ The Motu people have an- in- 
satiable appetije for zrade tobacco, In the evening 
there was a tremendous hubbub round the tent, and a 
hostile demonstration caused partly by a Polynesian 
Christian teacher, who, left in charge of the tent, had 
pointed a gun at would-be intruders, but also 
because the natives were not pleased at the white men 
persisting in remaining in their country contrary to their 
wish, and very naturally so, after the experience of the 
measles. But the natives were luckily afraid of the dar 
and were frightened into submission by a display o 
rockets and of the power of dynamite. As a sort of set-off 
for thus frightening them almost out of their lives, great 
care was taken that they should not be corrupted by 
Sunday trading. 

The natives have dogs which, like the Australian dingo, 
do not bark. The author wishes he had had a bulldog 
with him, for he describes the natives as “e thieves, 
inveterate liars, and confirmed beggars,” and feels süre 





Fic. 4.—Native cradle. 


that a dog which could bark would frighten them out of 


their wits. They ran away from a sheep landed from the 
Ellengowan, They have strict commercial instincts, and 
would “see you, starve before they gave®you food.” 
Everything has to be bought with “trade gear.” The 
natives are not cannibals, but were evidently acquainted 
with cannibalism, for, being firmly pachinted that all the 
tinned meats consumed by the white men consisted of 
human flesh, they expressed great disgust at the cannibal 
practices of their visitors. It is delightful to find the 
Papuan thus turning the tables on the pioneers of 
civiligation. 
The Motu people seemeon the whole very much bored 
the presence of the missionaries, excepting when a 
chapel is formally opened, and there is a big feast in 
consequence, As they cannot dispose of their teachers 


| in the usual way, perhaps in secret they pray for help to the 


cassowaries of which the author saw the foot-prints in the 
neighbourhood, for these voracious birds are, as the 
naturalist knows, far more at home in New Guinea than 
at Timbuctoo ; but possibly even New Guinea cassowaries 
would reqajre the traditional condiment, and matters have 
not as yet reached the hymn-book stage in Papua. A 
very amusing account is given of a missionary religious 
It appears that there are bold and 
contumacious sceptics amongst the Motu people who 
refuse to assimilate the Jewish cosmogony, and do not 
mind expressing their opinions freely in publici, 

“The service was held beneath. a roof thatcRed with 
grass, supported on posts, open on each side, afd fitted * 


at one end with a low stage and reading-desk, Previously 


4 


* 
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to the present occasion rit ore than two or three 
#atives had ever attefided, bug attracted, no doubt, more 
by curiosity than, by ‘ary religious feeling, no less than 
three hundred, indudmg men, women, and children, were 
e now, present, thgee-foitths of whom were compelled from 
want of space to remain oatdtde. They appeared to 
know ‘they: A toe be quiet, and some of the eldest 
sgemed to be listening, but the greater part were looking 


around them and evidently inattentive, apparently taking* 


no interest in the proceedings. The small boys amused 
themselves by flinging pebbles at one another, making 
grimaces, or pulling a stray dog’s tail, and sometimes 
the word ‘koi-koi, meaning ‘lie,’ would be heard in 
reference to something the missionary was saying.” 

- The Motu people express surprise in a curious and 
interesting way, namely, by drawing in their lower jaw 
and clicking their upper teeth with the thumb-nail of ‘the 
right hand, very much the same gesture as the old European 
“biting of the thumb.” They also express surprise by 
smacking their lips. The women are expert makers of 
pottery. The clay is worked into shape by hand over an 
earthenware mould, of course without any wheel appliance. 
The upper and lower halves of a vessel are made sepa- 
rately and afterwards joined. The pots are baked in an 
open fire on the sea-beach. They are of a brick-red colour 
when baked, and are made of three forms—the “ ura,” or 
cooking-pot, the “hordu,’’ or water-pitcher, and the 
nao,” or bowl, 

The natives start in every November with large cargoes 
of this pottery on a trading expedition a distance of two 
hundred miles up the coast ; three or four of the largest 
canoes are lashed firmly side by side with rattans, and the 
compound craft thus produced is termed a lakatoi; some 
of these lakatois are propelled by a dozen square sails 
and others by a single huge elliptic-shaped sail, which is 

«Extremely picturesque in appzarance, but the cause of the 
peculiar form of which seems very uncertain. 

In return for the pottery the natives receive sago, yams, 
taro, sweet potatoes, betel-nuts, and sugar-cane. The re- 
cord of the undertaking of systematic long voyages, such 
as these by savages, is a very valuable fact, and helps to 
account for a rapid spread of cultivated plants, such as 
tobacco, for example, which doubtless originally reached 
New Guinea from America through Europeans. Whilst 
waiting for a start at Anuapata, the crews of the six 
lakatois from the neighbouring villages, composing the 
trading flegt, held regattas almost every day to while 
away the time and get into training, terrible wailing 
was made by the womenkind on the day of actual defar- 
ture, and ‘many embraces between husbands and wives 
took place upon the beach, and there was much rubbing 
of noses ; the women escorted the lakatois some distance 
in single canoes, * 

The mothers rock their babies by swinging them in a 
net bag suspended from a beam beneath the verandah, 
and the babies are often carried in these bags. * 





We cannot follow the authof further in his account of | 


the Motus, nor cite any of his interesting experiences 
amongst the Koiaris, The book is well illustrated through- 
out, and at the end is a short Motu dictionary, and shorter 
tables of eight other Papuan languages. The Motu people 
have a name for: every different. plant and bird, and for 
all the conspicuous. stars, Numerals are given up to a 


million. We should almost be inclined to doubt the | 


Motu- conception of so high a number; possibly there 
may be some mistake in the matter. In tkê Koitapu 
language the numerals for eight and nine appear to be 
formed by subtraction from ten, 
two and (ten) less one, as in the Admiralty Island lan- 
guage. The personal names for women are amusing 
indeed, the first two are probably intended as compli- 


mentary, but the remainiag three can hardly håve suche 


«4 MmeaRing ; those cited by the author, when translated, 


mean “pig,” “thief,” “hungry,” ¢ ‘frightened,” and “bad? 
. 
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and to mean (ten) less. 
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* A list of birds drawn up from the aythot’s important 
collegion by Mr. Bowdler Sharpe closes the book. The 
author seems to have latle or no knowledge of natural 
history, since he repeatedly speaks of a Dug as “a 
larĝe Jish,* and further describes it as a “ finny monster,” 
and he imagines that the pig was introduced into New 
Guinea by Capt. Cook. His descriptions of birds,sinsects, 
and other animals seen are, however, inter®sting through- 
out the book. He gives some valuable information 
about the pigs. Some are kept tame by the natives, and 
some of them are very fine and fat;"when young they are 
| striped longitudinally, yellow, brown, and black, every 
other stripe being black; the stripes bnd toa general 
dark brown tint as the animals get older. It is interest- 
ing to find that the Papuan pig exhibits*the same mark- 
ings as the European young wild boar plainly. 
natives have an ingenious way of catching the wild boar. 
When the boar charges, after being slightly wounded with 
a spear, a net with a very wide mesh’ set on a hoop-like 
frame is pushed over his head as he rushes forward. 
He gets his neck into one of the meshes, and with the 
large hoop about his throat, is helpless, and then easily 
killed, 
We commend Mr. Octavius Stone’s book to all classes 
| of readers: there is not a dull page in it. 












VERTICAL SHAFTS IN THE CHALK IN KENT 


THE deep caves in the chalk in Kent while preserving 
a general form in a limited area, present certain 

differences amongst themselves, which enable us to trace 

something of their history as to time and object. =~ 

Those now most easily examinéd are the latest and 
best constructed. Though they are not dug at the present 
day here, there are many old ones that have been worked 
for chalk. These are distinguished. by their irregular 
shapes and very wide shafts. NONE ie. 

But there are fine examples now open of which North 
Kent has many having these general characters—a deep 
| shaft, penetrating the soils (Woolwich pebble beds, 
Thanet sands and gravels) above the chalk, then the 
chalk itself from 2 to 5 feet, and widening out into a cave 
in the latter, mostly without effort at burrowing laterally, 
and when doing so keeping the shaft in the middle and 
| the general shape of the cave as it Were one area, with a 
due regard for the permanence of the roof. » Some had 
pillars for this purpose left in the chalk, and there is one 
with four of them which are elegant in form and rounded. 
This cave being an excellent example of the kind, may 
be more particularly described. The shaft is 3 feet 
3 inches in diameter (a common average), and passing 
through sand reaches the chalk at 51 feet; then pene- 
trating it 2 feet widens out into an area of 49 x 38 feet, 
the sides cut into bays. Two pillars are left, one on each 
side of the shaft, and in continuation of it, still 3 feet 
apart, and there are two other pillars in the eastern part. 
The western part having no pillars has fallen in, and 
there is a large mound of sand‘find rubbish in the centre— 
but the height of the.cave is 20 feet, perhaps 22 feet. 

In this case the access to the ehamerJs perfect: the 
shaft is provided with foot-holes. from 6 inches to %o - 
inches (occasionally) in lateral depth; these pass from 
the surface to the bottqm of the central. pillars at about 
18 inches apart and opposite to each other, and it was 
easy a few years ago to descend and ascegd without 
assistance, unless perhaps with that of a stick across the 
mouth of the shaft. Some of the shafts have foos-Roles 
e@nly to the point where they widen out bglow, when 
recourse was had to a pole og rape, of course. “* 

Most of the caves are simpler than this, and the com- 
monesteform isa mere beehive sort of widening. 
i thege open caves appear to hayedfen dug with iron 
picks. 4 . ° . eo 
| At. Greeffhithe one ba? been lately found containing a 
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large quantity of Romano-Bnt'sh pottery, but it was alg 
with metal implements, probably of iron. ó 

There are two caves at Crayferd within 3 feet 3 fhches 
of each gther; they are exposed in the side of a chalk- 
pit connefted with the brick-fields. One of them nfea- 
sured, from the Surface to the chalk, about 18 feet ; thence 
to the floor, 17 feet 6 inches. The floor was of flints, 
about 6 inches thick, which had been taken up at one 
part and piled ima heap on the other side of the cave; 
about a quarter of the area, an irregular oval of 18 feet 
diameter, had been 80 treated. From this floor rose an 
obtuse cone of sandy clay 6 feet high, washed in very 
slowly and evenby by the rain. In the cone were found 
flint flakes, and one worked scraper with a rough core, 
from which flakes had been chipped, but no pottery. 
Above this, coarser soil and lumps of chalk, with several 
sorts of broken pottery, very coarse, black, spongy pot 
scarcely baked, containing a large quantity of crushe 
shells not calcined, and a few pieces of pot made with 
coarsely-pounded chalk—all these either without ornament 
or only finger-nail marked; then finer pot of Roman 
moulds, and fine black ware, with a Samian plate. All 
were accompanied by large quantities cf the bones of 
domestic and food animals for about a foot, then coarse 
earth and bones to the surface. 

From about the period of the Roman deposit until now 
we know the value, and it would not be excessive to date 
the commencement of the deposit of mud and the 
APOT of the cave perhaps at half that period 
earlier. 

On the walls of this cave there are no marks of the im- 
plement by which it was excavated, and the conclusion is 
that the blocks were prised out. 

The cave adjoining this fell in early and was soon 
obliterated. 

Before knowing of these caves flint flakes and two 
“pot boilers” were found on the surface. 

Clusters of these pits are either huddled into small 
areas sometimes or are spread out into lines, and they are 
frequent in spots which, from the supply of water, must 
have been thickly wooded, and so difficult fof access, or 
from the bleakness of the situation unlikely to be noticed, 

_ There is a cluster at Bexley of thirty-five in about three 
and a half acres, and another of forty-four, 

Some pits which are mostly filled up now, in the woods, 
are part of,a system and are connected by banks and 
ditches, and the same ‘banks with earthworks which are 
of a late stone age, and also with clusters of hut circles, 
and there is great probability that they served two uses— 
retreat and storage, and as pitfalls, as to the last with an 
ingenious contrivance in one instance for driving animals 
down a deep covered way, either past a pit or, by an 
arrangement of a simple barrier, shunting them into it for 
the use of the camp. F. C. SPURRELL 





PROF, GEIKIE ON THE GEOLOGY OF THE 
FAR WEST 


ON Monday the roth inst. Prof. Geikie reopened the 

. class of geolegy in the University of Edinburgh by 
giving an accouht of his recent exploration of the western 
territories of North America. There was a large attend- 
ance of students and others. 

The Professor, in the outset, eminded his students 
that last session he pointed out the remarkable lessons to 
be learned "from the geology of the western regions of 
North erica, more particularly in reference to the 
changes which had taken place on the surface of the 
earth from ©rdinary atmospheric causes. It was with 
special reference to those th&pges that he took a journey 
to the West. Had geology begun in thosewwestery terri- 
tories, instead of antong the old broken, gnarled, and con- 
torted rocks of Eurdpe sand the easteof América, its 
progress, at all events in sofħe departments, weuld have 
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been far more rapidet f $ had been. ‘He had three 
objects in the expedition;—(1) Jo study the effe of 
atmospheric and river erdfion epon the surface of the 
land ; there being no region where tRese lesséns could 
be learned with more wonderful ¢mpyessiveness than ine 
those great pjateaux arti able lands. ¥) To mar? the 
relation which the structure of the racks underneath 
bote to the form of the surface, In this c8untry and jp 
*Europe generally one was continually brought face to 
face with evidence of dislocations, protrusion of igneous 
rocks, contortions, and other complicated forms of geo- 
logical structure which, save to experts in the subject, 
made it often dffficult to realise how much of the present 
irregularity of the surface should be attributed to unequal 
waste by ordinary atmospheric causes, and how much to 
thedirect effects of underground movements. The Western 
States and Territories of North America over which the 
strata, for thousands of square miles, retained their 
original horizontality, presented remarkable facilities for 
the investigation of this subject, and had already, in the 
hands of King, Hayden, Powell, Dutton, and others, 
furnished ample materials for satisfactory discussion. 
(3) To watch with his own eyes some of the last phases 
of volcanic action. He had been familiar with the 
phenomena of active volcanic vents as displayed in Italy 
and the Lipari Isles; but he was anxious to see some of 
those maivellous evidences of the gradual decay of a vast 
volcanic area so well displayed in the famous region of the 
Yellowstone. The Professor went on to give a brief ac- 
count of hisjourney. He stated that he was accompanied 
throughout by a former student of the class, Mr. Henry 
Drummond, F.G.S., whose constant hearty co-operation 
had been one main element in the success of the expedition. 
His route first lay westwards by railway into Colorado. 
In crossing the prairies towards the Rocky Mountains he 


noted, in the few sections that occurred, soft grey creta- ame- 


ceous or tertiary claysand marls. Getting down at some 
of the stations, and looking at the ant-hills and burrows of 
the prairie dog, he found that the surface of the prairies 
was veneered with a thin coating of a pinkish, fine- 
grained sand, sometimes approaching to gravel, its colour 
being due to the presence of a great many small pieces of 
fresh felspar. It was clear that this mineral, as well as 
the quartz and occasional fragments of topaz, which he 
saw, did not belong to the strata on which they lay. In 
going west, the grains of sand, getting coarser, assumed 
the form of distinct pebbles, till, when he rgached the 
mountains, theye became huge blocks ad boulders, 
evidently derived from the heights beyond. The cause 
of this wide diffusion of sand and „gravel over the 
prairies was constantly present to his mind during the 
rest of the journey, and he took occasion on returning 
eastward to halt and make a more detailed examination 
of the subject. 

The term “Rocky Mountains,” he remarked, was a 
sin ly unfortunate designation, under which had been 
included a great many inflependent and totally distinct 
mountain ranges. On most maps of North Americaa 
continuous line of lofty ridge was inserted down the axis 
of the continent and marked “ Rocky Mountains.” But 
no such ridge existed. The great plateau had been 
wrinkled by nnumerable meridional folds which, dying out, 
were replaced by others. Some of these folds formed 
notable ranges of mountains with wide basins or plateaux 
between them. It was thus possible to cross the axis of 
the continéat without traversing any mountains, rocky or 
otherwise. The line of the Union Pacific Railroad 
followed one of these natural routes. At its highest point 
(upwards of 8,000 feet), so little did the landscape suggest 
the altitude, that it had been found desirable to erect there 
a wooden placard with the title “Summit of the Rocky 
Mountaizs.” . r EO 

Crossing the Missouri River at Kansas City, ang strik- 


ing westwards to Denver, the Professor said he halted for i 


“mm had been a matter of dispute. 
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a little while oh the flanks È great mountain range 
sthaj formed the colossa] bul of the parks of Colorado. 
As seen from the pane th®y rose in a picturesque line 
of peaks? visible #h the clear atmosphere of these regions 
e at an incrediblg dist#hce, and looking at first like mere 
low*islets, the greater part of ¢h@ir bulk begng still hidden 
beneath the seaelike surface of the prairie. Composed of 
Grystalline rotks these crests had beem pushed as a gteat 
wedge through the cretaceous and tertiary rocks of the 
prairies, and had carried these rocks up with them in a 
grandly picturesque curve along their flanks. An excur- 
sion into some of the gorges or cafions by which the 
flanks of these mountains are trench&d, brought to 
notice some interesting facts connected with the surface 
erosion of the district. He then found the source of the 
ink felspar sand of the prairie; it had been borne down 
om this region, where great masses of pink granite, grey 
gneiss, and other crystalline rocks formed the core of the 
mountains, and were visibly crumbling into the same kind 
of pink sand and gravel. He found that the mountains 
had been covered with glaciers which had gone out into 
the plains and shed their huge horse-shoe shaped 
moraines where now everything was parched and barren. 
Having crossed the watershed of the continent, he 
struck westward into the Uintah Mountains, one of the 
few ranges in that region that had an east and west 
direction. This range had been visited by Hayden, had 
been mapped by Clarence King and his associates, and 
its eastern end had been carefully examined by Powell. 
It formed one of the most remarkable elevations in North 
America. Unlike the other mountainous high grounds it 
possessed no great central core of crystalline azoic rocks, 
but consisted of a vast flattened dome of red sandstones, 
dipping steeply down beneath mesozoic rocks on either 
The precise geological age of these sandstones 
King had regarded them 
as carboniferous. In their lithological characters they 
much resemble some of the old eed sandstone of Scot- 
land, while some of the more compact portions, recalled 
the red Cambrian sandstones of Applecross and Assynt. 
One feature of surpassing interest in the Uintah Moun- 
tains was the evidence of enormous denudation, continued 
through a protracted cycle of geological time. The 
horizontality of the strata along the central ts of the 
range was such that terrace above terrace could be traced 
by the eye for miles around any commanding peak. The 
rocks therg had escaped crumpling and fracture to a re- 
markable degree. It could therefore*be seen that the 
deep gullies and clefts, the yawning precipices *and 
cafions, the wide gorries and vast amphitheatres by which 
the surface was so broken up had been produced not by 
underground disturbances but by erosion at the surface. 
Most of this tremendous denudation had doubtless been 
effected by ordinary atmospheric action. The speaker de- 
scribed the disintegrating effects of the remarkable daily 
vicissitudes of temperature in this region, the acfion of 
wind, as well as of melting sn6w, and occasional torrents 
of rain. But he showed that the mountains had also 
nourished large glaciers, and that these, filling up the 
main valleys had protruded into the ep beyond. They 
had left behind them numerous lake basins, some ground 
out of the horizontal sandstones, others dammed up by 
fallen moraine déårts. 

Striking into one of the valleys, he found it crossed by 
beautiful horse-shoe moraines that had once formed a 
succession of lakes, of which the sites were mw occupied 
by meadows. In these and other high grounds, however, 
it was the beaver, which, by its dams, converted even the 
small streams into a succession of shallow lakes. In most 
of these valleys there were hundreds of acres of bog land 
entirely due to the damming of the water by the beavers. 
The,Uintah Mountains were flanked by ranges bf low and 

e somefmes fantastic hills, esas or terraces, and isolated 
éutles or outliers, included under the general term 


* mauvaises terres” or “bad lands.” Thess designation 
referged tọ the fact that the ground” was everywhere 
crfmbling down undeg the action of, the „Weather, 
and nothing would grow upon it. The strata of these 
baë lands® were flat or nearly so, and showed their lines 
of bedding’ with singular precision along the* faces of the 
crumbling cliffs and slopes. They had an arid and 
almost ghastly aspect, grey, verdigris green and yellow, 
as they rose out of the sandy wastes at their base. It was 
from these strata that Prof. Marsh had obtained some 
of the marvellous reptilian and *other forms which 
he had described from the eocene and cretaceous rocks of 
the West. Prof. Geikie narrated a ede through the 
forest lands of the mountains, and gave an account of how 
the party, benighted away from camp, had to pass the 
night without food on the bare ground, and how the forest 
around them caught fire. 

The journey to the Yellowstone region was one bf great 
tediousness and discomfort. Having letters from the | 
Secret: of War and the Quartermaster-General of the 
United States, the party received every attention at Fort 
Ellis, where a pleasant day or two were spent, examining 
with the officers of the garrison the geology of the district. 
From this point the journey was performed on horseback 
and with a pack train of mules, the officer in command 
at Fort Ellis having furnished an outfit, scout and escort. 
The Professor gave a narrative of the traverse of the 
Yellowstone country, dwelling specially on the evidences 
of former successive periods of volcanic eruption, and on 
the proofs of intense glaciation to be observed in the 
ascent of the valley of the Yellowstone River. The tokens 
of a long period of volanic activity contemporaneous with 
the operations of the river, resembled those of Auvergne, 
but on a much larger scale. The mountains around con- 
sisted mainly of ciystalline rocks such as gneiss, schist, 
and granite. The volcanic action appeared to have been 
chiefly confined to the valley. Sheet after sheet of lava 
had been poured out, and these, one after another, had 
been cut through by the river. The edges of some of the 
lava plateaux could now be seen crowning the summits of 
steep slopes or even cliffs far above the level of the stream 
below. So great had been the general erosion that 
no distinct craters remained now visible. But what ap- 
peared to be the stumps of some of these, filled up with a 
coarse volcanic agglomerate, were here and there 
observed. The lavas offered a vast and tempting field of 
investigation, presenting as they did a great number of 
petrographical varieties. Some of the obsidians were 
particularly interesting in their pumiceous and spher- 
ulitic characters. The Grand Cafion of the Yellowstone, 
cut out of these volcanic masses, was described as 
perhaps the most marvellous piere of mineral colour any- 
where to be seen in the world, It had been cut out of 
tuffs and lavas, showing sulphur yellow, verdigris or 
emerald, green, vermilion, crimson, and orange anaes 
marvellous that, if transferred to paper or canvas they 
would be pronounced incredible and impossible ; the lec- 
turer said he had spent a day in making a careful water 
colour ,study of this cafion, but he hardly expected to gel 
any of his friends to believe in, the ¢rut ess of his 
colouring. . 

During the ascent ofthe Yellowstone Valley the evi- 
dence of former exteņsive glaciation was abundant and 
conclusive. The party had hardly been in the,valley a 
quarter of an hour when they descried, not far above the 
upper end of the first or lowest cafion, a ‘large block 
among some mounds in the centre of the plain, * This 
proved to be an erratic of coarse granitoid gneiss, lying 
among many others of smaller size. The mtends, mani- 
festly moraines, curved in wast"crescents across the broad 
plain gf the Yellowstone. Further mounds and scattered 
blocks were noted in the ascent of {hi great expansion 
of the valley. @n reaching the €ntrance of the second 
cañon, thè Professor feund it most exquisitely glaciated 
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from bottom fp top. It reminded him of the wonderfut 
ice-polished prec#hice on the left bank of the Aar glacier, 
above the Grimsel. It was clear, therefore, that not®oaly 
was this $econď cañon old ; it was older than the glacial 
period ; ifehad supplied a channel for the glacier that 
ground its way owt from the mountains, Endeavouring to 
estimate the minimum thickness of the ice, he traced with 
the eye the glagiated surfaces up to the summit of the 
declivity—a height of at least 800, perhaps 1,000 feet,—and 
they evidently went still higher. In going further up the 
valley, he found thate the blocks of granite and gneiss, 
dropped by'the glacier as it melted, went far above rooo 
feet. He got them on the shoulders- of .one of the great 
hills overlooking the valley 1,600 or 1700 feet above the 
plain. The ice, therefore, must have been not less than 
1,600 or 1,700 feet thick, and must have passed across in- 
tervening ridges into adjacent valleys. It thus appeared 
that not only did glaciers occupy the valleys of this region, 
but that some of them were of such thickness as to deserve 
the name of ice-sheets, covering the whole surrounding 
region, 

Leaving the Yellowstone Valley, the party struck through 
the forest, and after a two days’ ride reached the Upper 
Fire-Hole Basin of the now famous geyser region. Prof. 
Geikie gave a general sketch of the aspect of this district, 
and described the operations of one or two of the geysers 
which he witnessed. After the long ride through an arid 
region and dusty wastes, he tried hard here to get a pool 
to wash in, but could find nothing below 212°, and the 
only chance of getting a warm bath was to find some hole 
where the water had had tume to cool after flowing out of 
the hot crater. The whole ground was honey-combed 
with holes, each filled with gurgling boiling water. One 
geyser, affectionately and gratefully known as ‘Old 
Faithful,’ went off with wonderful regularity every 63 
minutes ; the others were more capricious, The singular 
depositions round the orifices of eruption and round 
the margins of the pools on the cones were referred 
to, and among other interesting phenomena an account 
was given of the “Devil’s Paint Pot,” a mud geyser, 
throwing out white and brilliantly-coloured mud, bon- 
ing like a great vat of rather thick pasty porridge, and 
surrounded with small mud cones, each of which had 
formerly been a point of emission. 

In quitting the Yellpwstone region, it was impessible 
not to reflect with admiration upon the labours of the 
explorers who had first emade known the wonders of this 
remote and inaccessible region. The Reports of Hayden 
and his associates were found to be most trustworthy and 
useful. Nor could one forget the sagacity with which 
Hayden proposed, and the enlightened liberality with 
which Congress enacted, that for all time the Yellowstone 
Region should be a tract set apart as a national park for 
the instruction and recreation of the people. 

On the way out of the mountains by Henry’s Lake and 
the head of the Snake River branch of the Columbia 
‘River, the travellers came upon a party of armed Indians, 
who explained that they were out of their reservation on 
their way to a council of Indians in Montana. As the 
great outbreak of the White River Utes, who killed Major 
Thanburgh ang his men, took place only about ten days 
or so later, and as there was thensome excitement among 
the tribes to the West, the geologists, though pleased at 
the time to have seen the noble ret man in his war-paint 
among hfs native wilds, came to think that on the whole 
they might ‘congratulate themselves on having seen no 
more ef him. Only last year the Yellowstone country was 
dangerdus from roving bands of Indians, several lives 
having been dost in it. Leaving the Indians, who pursued 
their northward Course inca Bee-line, the tiavellers held 
westward along the edge of thé vast basalt plateau of the 
Snake River—oneeof the most extensive lava fields*in the 


world. A great pħia, ghousands of square tiles in 


extent, had tHere been deldfed vith dark basalt. , No 
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cones or eminencé’s appegrtd§from which the lava migh 
have been poured. Perlfaps the eruptions took place from, 
open fissures. Here and tlre lag@r cones had risen upon 
the plain, belonging, doubtless, to sgme@of the later stages 
of the volcanic activity. Some of these cones still retained , 
well-shaped crgteis. è ș e : 

Reaching eventually the basin of the Great Salt. Lake, 
ones of the first geplogica] features that struck the tra- 
vellers was the evidence of the former vast expansion df. 
the Salt Lake. Lines of terrape ran as prominent features 
along the sides of the mountains, the highest of them 
standing at a height of nearly 1000 feet above the present 
level of the late. Striking into some of the cañons 
descending from the Wahsatch Mountains into the Salt 
Lake Basin, Prof. Geikie found the rocks smoothed, 
poled, and striated by the glaciers that had come down 

om the heights and had brought with them great quan- 
tities of moraine matter. Mounds of rubbish blocked up 
the valleys here and there, and some of them he observed 
to descend to the level of the highest terrace. Hence 


' when the Salt Lake extended far beyond its present area, 


and was about 1000 feet deeper than now, the glaciers 
from the Wahbsatch Mountains reached its edge and shed 
their bergs over its waters. Bones of the musk-ox had 
been found in one of the terraces, showing that an arctic 
fauna lived in this region during these cold ages. 

On his return journey the Professor resumed the exami- 
nation of the surface deposits of these prairies. Coming 
out of the Colorado Mountains, he noted, in connection 
with the gravel formerly observed, great quantities of a 
peculiar grey clay or /oess inter-stratified with the gravel, 
and here and there containing a small terrestrial shell 
(Succtnia vermeta). It was a freshwater deposit, one 
that had been swept by the waters coming down from the 
mountains over the prairie. It might be regarded as 


marking one of the phases in the period during which the m» 


gravel and sand were being thrown down. Tracing the 
gravel mounds over an extensive tract, he found that they 
had been deposited irregularly, as might havé been the 
case from the action of water escaping tumultuously and 
interruptedly from the melting ends of the ice. The 
water currents would traverse the plain now in one direc- 
tion, now in another. The whole prairie, for many leagues 
east from the mountains, must have been flooded with 
water derived from the melting ends of the great glaciers. 

By these successive floods the gravel and sand were 
spread out irregularly over the plain, and during the same 
prolonged period ef ablation of the ice there’were here 
andethere greater streams or periods of more muddy 
water, when the fine grey loess was diffused over the flats, 
as has taken place in the valleys of the Danube and 
Rhine. No doubt some of the fine detritus may be 
travelling eastward still, for though the rainfall over 
much of the prairie country is exceedingly slight, it may 
suffice to give the fine particles of sand and-gravel an 
intermé&tent movement to lower levels. 

` e 


NOTES 


WE take the following from the 7tmes:—The medals awarded 
and recommended by the Council of the Royal Society for the 
present year are: The Copley medal to Prof. Rudolph J. E. 
Clausius, of Bonn, for his well-known researches upou heat ; the 
Davy medal to Mr, P, E. Lecoq de Boisbaudran for his discovery 
of gallium; % Royal medal to Mr. Willam Henry Perkin, 
F.R.S., for his synthetical and other researches in organic 
chemistry; and a Royal medal to Prof. Andrew, Crombie 
Ramsay, F.R.S., for his long-continued and successful labours 
in geology and physical geography. These medals will be pre- 
sented at the anniversary meeting of the Society, on D&ember 1, 
when Mr. W, Spottiswoode will delfver his first annual ‘yddress 
as president. , 
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Tux following is the list of dict Qgarers tb be proposed at the 
nn«al meeting of the Réygl Society of Edinburgh, on November 
24:—Pregjdent, the Right Hon, Lord Moncreiff; Vice-presidents, 
, the Right Rev. Bishop Gotterill, Principal Sir Alexander Grant, 
Bart, David Mina Home, LL)» Sir’ C. Wyville Thomson, 
LL.D., Prof. Dopglas, Maclagan, M.D., Prof.®H. C. Fleeming 
in, F.R.S®; General Secretary, Prof, Tait; Secretarigs to 
i Meetings, Prof. Turner, Prof. Crum Brown; Treas 
surer, David Smith ; Curator of.Library and Museum, Alexander 
Buchan, M.A.; other Members of Council, Prof. Rutherford, 
Dr. R. M. Ferguson, Rev. W. Lindsay Alexander, D.D., 
Dr. Thomas A. G. Balfour, J. Y. Buchanan, Rev. Thomas 
Brown, Robert Gray, Dr. William Robertson, Prof, Campbell 
Fraser, Prof, Geikie, Rev. Dr. Casenove, David Stevenson, 
M. Inst, C.E. 


A GRAND diploma of honour has been granted by the Jury- 
men of the Champs Elysées Exhibition to the Signal Corps of 
the United States for its magnificent set of maps. No other 
public institution has sent anything to compete with so formid- 
able an opponent. 

Azour thirty members of the Academy of Sciences have 
memorialised M. Jules Ferry, the Minister for Public Instruc- 
tion, in order to obtain a promotion in the Legion d’Honneur on 
behalf of M, Henry Giffard, the inventor of the injector and the 
originator of many interesting experiments in aeronautics. M. 
Giffard was created a Chevalier about eighteen years ago. 


PROFESSORS A. WINNECKE (Strassburg) and G., B, Schia- 
parelli (Mulan) have been nominated correspondents of the 
physico-mathematical class of the Royal Academy of Sciences of 
Berlin. 


mem = THE magnificent series of scientific collections at Dresden have 


recently been further enlarged by the addition of an ethno- 
graphical agd anthropological musevin. Many of the objects 
now exhibited in the lecture-hall of the ‘‘ Zwinger” had accu- 
mulated since the year 1857, and the director, in due recognition 
of the important position now occupied by ethnography and 
anthropology in the list of natural sciences, has recently made 
considerable purchases for the opening of the new museum. The 
director in question is the well-known New Guinea traveller, 
Dr. A. B, Meyer, under whose able superintendence the Dresden 
Zoological Museum is also placed. 


WE are glad to receive from Mr. E. W. Lewis his “ Legtures 
on the Geology of Leighton Buzzard and its Neighbourhood,” 
which were given to the Working Men’s Club of that town. We 
should like to see lectures of this kind become more and more 
common ; it is a good method of exciting an interest in science 
and of encouraging the study of local natural history; it is 
certainly much better than giving a rechauffé of scientific text- 
books. 


AT the meeting of the India Council, last week, a final de- 
cision was come to regarding the disposal of the India Museum. 
The Museum will be taken over, as is proper, by the Lord 
President, and will be administered by the South Kensington 
authorities. Important collections in illustration of the Indian 
building grt of antiquity, and of the economic, mineral, 
vegetable, and animal productions of India will therefore 
now be from time to time sent to the great centres of the 
United Kingdom, The botanical part has beeh intrusted to 
the authorities at Kew, A grant of 2,coo/, has been made for 
the enlargement of the Kew Museum on that account, ande 
a small annual sum will be allowed for contingent expenses 
and to secure the services of an expert cryptogamist in con- 
nectiop With the collectiom In its economic sectid the India 
Muse&m was little more than a very costly duplicate of Kew, 
which it could never approach in encyclopzedic® completeness, 


and it will necessarily be of incalculable benefit to the India 
Office to keep its economic collections for the future at Kew, 
witt they’ will be in charge of the first English botanists. 
In fact, the Indian Secretary will now Always’ have the 
asfirance that the reports on Indian products f&rwarded by 
him eto thé local Governments in India Rave ‘not only been 
carefully prepared by his own officers, but are supported by the 
best scientific advice in this country. The "Kew authorities, 
in continuation of a scheme set on foot by “Dr. Forbes Watson, 
the late Reporter on Products, have undertaken to supply out of 
their surplus stores samples of Indian articles to any museums in 
our larger manufacturing and commercial towns which. will 
undertake the cost of suitably exhibiting them tothe public. As 
to the zoological collection, it has always been understood that 
it would be transferred to the British Museum on the completion 
by the trustees of their new Natural History Museum at South 
Kensington. The Buddhistic sculptures will also be taken by 
the British Museum, 


THE Times Naples correspondent, writing under date 
November 8 and 10, states that Vesuvius, which for some time 
had been capricious in its action, had for a week previously 
hoisted its red flag. This arises from a small eruptive cone 
which has sprung up in the centre of the large crater of 1872, 
and which now rises a few metres above its border. To com- 
pare great things with small, the appearance of the summit is 
that of a small cup in the centre of an immense saucer, The 
saucer is almost full of lava, which, says the Osservatorio 
Vesuviano, or Prof. Palmieri, has run over the side since 
October 30, and continues its downward progress on the side of 
the cone. It is fortunate, says the Osservatorio, that on the side 
on which they are constructing the funicular railway there is a 
considerable cavity which is not yet filled, so that hopes are 
entertained that some time will elapse before the lava presents 
itself in that direction. It may happen, too, adds Palmieri, that 
an eccentric eruption may occur which will prevent the accumu- 
lation of more material. It is thought that a crisis in the history 
of the mountain is approaching; either there will be a great 
discharge, such as will terrify the neighbourhood, or, as is more 
likely, there will be an overflowing of lava, covering the cone 
with a mantle of fire, and silently inflicting more destruction on 
property than a grand eruption. Vesuvius has been in an active 
state now for several years, and Prof. Palmieri has from the 
first prophesied that the eruption would consist in the over- 
flowing of lava, On the roth Vesuvius was covered with snow 
down to its middle, a rare thing so early in the year. 

Tue juvenile lectures of the Society of Arts will be given this 
year by Mr. W. H. Preece, on “Wonders of Sound” and 
“< Wonders of Light.” The dates for his lectures are December 
30 and January 6. 

THE French Minister for Commerce has sent to the Academy 
of Sciences a request to know whether a diagometer can be 
relied upon for ascertaining wh@ther olive oil has been adulte- 
rated by common seed oil, and in what proportion. Prof. 
Palmieri, the director of the Vesuyian Observatory, sent M. 
Dumas a pamphlet published at the expense of the Chamlftr of 
Commerce of Naples nine years ago, showing that the problem 
had been solved by thiseapparatus. The principle is the same 
as the bifilar magnetometer, also invented and d@igned by 
Palmieri. eae 

We have received programmes of the new sessiqn® of the 
numerous societies united together under the name of the Cum- 
berland Association for the Advancement of “LYtergture and 
Science. The programmes of*lectures and ordinary meetings are 
fairly divided between the two fields, The,continued prosperity 
of this pfovincial gssociation for culture ifexceedingly gratifying. 

Tar Pacific Steam Navigation Company have begun to use 
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the elechic lght in the illumination of the saloons on board 
their steamers, L 


e 

WE are glad ta be able to acknoWledge the receipt of the 
Report of the Sheffield mecting of the British Associgtion. Tpis 
early publication is decidedly a mark of progress. e 

For thẹ first time in its history the Paris Academy of Sciences 
has regular archives. More than seven hundred cases are filled 
up with scientific memoirs and documents from the end of the 
seventeenth century to the present time. Scientific papers left 
by Réaumur and Ampéfe are a part of this unexampled col- 
lection. 

THE bequest of “the late Mr. John Miers, F.R.S., to the 
British Museum, consists of his herbarium of South American 
plants which he made during his long stay in that country; 
original drawings and the manuscripts of his published works ; 
and some unpublished manuscripts. Among the more impor- 
tant of his unpublished manuscripts is a list of the native names 
of the plants. The extent of the herbarium is about 20,000 
sheets, on which the specimens are carefully mounted, and as 1t 
includes the type specimens figured in Mr. Miers’s publications, 
the acquisition to the Museum is of great value. The cases in 
which the collection was kept form part of the bequest. It was 
only last year, when nearly ninety, that Mr. Miers published his 
“ Apocynaceœ of South America,” with general remarks on 
the whole family. The work, which was of 277 quarto pages, 
was illustrated by 35 plates. The ‘Contributions to Botany,” 
published in three volumes in 1861, 1869, and 1871, were ulus- 
trated by 153 plates, and contained 940 quarto pages of letter- 
press. All the originals of these are included in the collection 
sent to the British Museum. There are also a large number of 
other drawings and sketches of dissections. 


On October 10 a large balloon fell on a farm in the 
town of Milwaukee, U.S. The au-ship was picked up and 
temporarily stored in a warehouse. On the 11th an in- 
spection of the canvas was made, to ascertain whether it 
was the Pathfinder, a balloon in which Prof. Wyse had as- 
cended some days previously in company of a gentleman, and 
had not been heard of since. It was proved that this balloon 
had been liberated on Thursday, October 7, at six in the even- 
ing, at Waukosha in Wisconsin, and had been wandering in 
the atmosphere. Before being discovered in Milwaukee, it had 
been seen coming from Lake Michigan in an opposite direction 
to where Waukosha lies. The body of Prof. Wyse has not been 
recovered, but the gentleman who had ascended with him was 
found drowned and naked. It was supposed he had prepared 
to escape by swimming, and precipitated himself into the water. 


THE-Manchester Field Naturalists and Archzeologists send us 
an interesting and varied Report for 1877. It contains an account 
of the numerous excursions made and the papers read at the 
Society’s meetings, 

THE several stations of meteorology which have been esta- 
blished in several parts of Pans, according to a vote of the 
Municipal Council, hgve been in complete operation for a few 
monghs. Startling differences have been occasionally discovered, 
between the readings taken by the seWtral observers at a distance 
of a very few miles, è 

THE œe on M. Thiers was pronounced by M. Henry Martin 
before the French Institute on November 13. M, Marmer 
returnel thanks in the name of the Académie Française, The 
lecturer fnade allusion to the studies of M, Thiers in astronomy 
under the guidance of M. Leverrier, and in chemistry, of M, 
St. Claire Deville.” It was stat@] that many experiments were 
made by the late President of the French Repsblic in the last 
years of Napoleon AJJ.’s rule, These experiments yere con- 
ducted in the laboratory ofthe, École Normal Supérieure, rue 
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THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey, (Wfacacus radiatus) ffome 
India, presented by Mr. L. H. Ruégg; a Banded Ichneumon 
(Herpestes fasciatus) from West Africa, ted by Mr. H. L, 
Cocksedge ; a Mace’s Sea le ( Hakactys deucoryphus) fom 
India, presented®by Capt. Buller; a Pomatorhine Skua (Ster- 
corius pomatorhinus), British, presented By Mf, 5. L. Smith 34 
Woodcock (Scolopax” rusticola), British, presented by Mr. J? 
Pollard ; a King Penguin (Apienga’ytes pennanti) from the Staten 
Islands, Cape Horn, a Cinereous Vulture (Vadtur monachus), 
Europe, a Downy Owl {Pulsatrix torquata) from South 
America, deposite; a Water Rail (Rallus aquaticus), British, 
an Anaconda (Eunectes murinus) from South America, pur- 
chased. 





OUR ASTRONOMICAL COLUMN 

THE BIELA COMET METEORS.—Assuming, as some astro- 
nomers will probably be inclined to do, that Biela’s comet has 
now lost the cometary form in which it presented itself to us 
from 1772 to 1852, and that its constitutuent particles, or whatever 
we may term them, are drawn out into a stream or band, beyond 
the circumstance of a great tion having been encountered 
by the earth on the evening of November 27, 1872, we are 
ignorant of the position of any other centre or centres of con- 
densation that may exist, and even of the real extent of that 
which has been observed, along the comet’s track; and hence it 
is desirable that a watch for the Biela meteors should be main- 
tained during the whole of the last week im the present month, 
We are not assuming as a consequence of the disruption of 
Biela’s comet before it was generally observed in 1846, that such 
is the actual condition of its constituent parts; Mr. Pogson’s 
observations of a cometary body at Madras in December, 1872, 
require that such an assumption should be taken at t eum 
grano, but under any circumstances observations about the time 
when the earth approaches nearest to the orbit of the comet this 
year, will possess great interest, and we hope there may be an 
effective organisation of observers. In 1852, when the comet 
was last observed, its perigd of revolution, in the mstantaneous 
ellipse at perihelion, was 2,417h days; the effect Sf planetary 
perturbation thence tended to increase the period, so that in 
gen, 1866, the latest time to which the calculations have 
carried, the revolution extended to 2,445 days, according to 
Michez and Clausen. If this were about the period of the 
meteoric mass which the earth encountered on November 27, 
1872, it is very doubtful if we shall be in proximity to it again 
during the present cen! 3 nevertheless, as above remarked, we 
do not know its extent along the orbit, and other aggregations 
may exist. A body moving in the orbit of Biela, and gpproaching 
the earth at this data, would be at a distance of about 1°4 from 
the planet Jupiter in September, 1878, and there might be very 

sensible effect upon the period of revolution. | 


A New NEBULA.—Dr. Tempel states that on September 19 
he found a new nebula which, from his description, ap to 
be nearly as bright as an average second-class of Sir W. Herschel, 
and is therefore deserving of attention on the score of possible 
variability, since in these days we hardly expect to meet with 
many ueknown second-class nebul: visible in European latitudes. 
Dr. Tempel mentions that there is a central glimmer as from very 
minute stars: it is about one minute in diameter, and its position 
for the beginning of the present isin R.A, 22h. 41m. 255., 
N.P.D. 102° 271: it is very little fainter than the nebula 
II. 744. He adds that he has often sought for the nebula 
No. 49 of Auwers, which should be near the new one, but has 
only found in its assigned position a star of 12m., which has a 
very faint companion. Auwers 49 is the object observed as a 
star 11'5m, on October 8, 1855, in one of the Markre@ zones, and 
called ‘‘nebulous;” position for 1850 in R.A. 22b. 52m. 35s., 
N.P.D. 1018599. e late Mr. Edward Cooper had so un- 
favourable an opinion of the climate in his locality for astrono- 
mical purposes (perhaps from long experience of the skies of 
Italy), that probably he would not have been surpràed at the 
discovery of any number of ‘‘ nebulous” objects at Markree; 
but the four volumes of positions of small stars for which 
astronomerg are indebted to him, sufficlently illustraté, the good 
work that may be effected by well-&irected energy and*skilful 
arrangement, even in such a climate as we remember tê have 
heard him destribe that of Sligo. Pons expressed his fear that 
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ethesky had been overcd’tgever sj 


ec. 
the second comet of 1826 wota bee‘ @rowned in Eridanus,” as 
it entered this constellation; 
ow which Mr, Cooper (‘ @ometic Orbits,” p. 152) ıs tempted to 
remark that, had Bons “written from the interior of beland, 


e there would shavg been@little to fear, for he might have made 


quife sure of it! e 

THE SATELLM@ES @F Mars.—Both satellites of Mars have 

observed*with the Washington refractor; the measurts of 

imos commenced on October 13, clouds interf on the 
toth, when it was first seen, agd those of Phobvs on the 12th. 
The correction required to the periodic time of Deimos, as deter- 
mined by Prof, Asaph Hall from the observations of 1877, is so 
small that it will only be certainly ascertainedsfrom an exact dis- 
cussion of the measures at this opposition; the periodic time of 
Phobos requires to be diminished 1'074s., or the corrected period 
is 7h. 39m. 13'996s. 

Phobos and Demos are also under observation with the Ealing 
reflector, 





PHYSICAL NOTES 

THE Scientific American describes a self-resonant tuning-fork, 
the invention of the indefatigable Edison. It consists of a tube 
of thick bell-metal closed at one end, and sawed down longitu- 
dinally nearly to the closed end, thus making two ‘‘ prongs” 
united to a common base. To tune the prongs into unison with 
the column of air between them, the tube is put into a lathe and 
turned thinner and thinner until unison is reached. But how 
such forks are made of any precise pitch, or how the inclosed 
air-column contrives to vibrate in spite of the long lateral cuts, 
our contemporary does not vouchsafe to inform us. There are 
not many organ-pipes that would resound to their proper note 
with a saw-cut incised down them front and back. 

For observation of atmospheric electricity M. Mascart (Journ. 
de Phys., October) uses a Thomson electrometer connected with 
a vessel haying continuous outflow of water. The deflections of 
the needle are transmitted every two and a half minutes to a 


mmm, Pencil which records them on a sheet of paper. The series of 


traces forms a curve, not continuous, indeed, but nearly so, This 
apparatus was put in action at the Cqjlege of France in the end 
of February this year, and the curves obtained during the fol- 
lowing five months present several interesting features. The 
potential of the air is shown to be generally positive, with more 
or less rapid variations. In bad weather the curves become more 
irregular ; rain nearly always produces very great negative de- 
flections. The change of sign appears before the ram comes, 
and sometimes rain is followed by very high positive indications. 
There are also some very rare cases of positive rains, and of great 
negative deflections without apparent rain in the neighbourhood. 
This predominance of negative electricity in rain clouds M, 

cart re as an important point inethe question of the 
origin of atmospheric electricity.) Neglecting accidentalevaria- 
tions, one is struck by the fact that the electricity is much more 
uniform at night dnd more variable by day. The potential is 
also considerably higher at night than in the day. The maxi- 
mum seems to occur about 9 or 10 P M.; the curve descends 
slowly towards 6 A.M., then more rapidly ; reaches a minimum 
about 3 P.M., and then rises again in a nearly uniform manner. 
The indications by the curves are confirmed by numerical tables 
of monthly averages of eight daily observations at thr® hours’ 
interval, The results thus obtefned are in contradiction with 
jdeas commonly adopted. M. Mascart remarks that the con- 
tinuous maximum of positive electricity observed at night may 
be of an exceptional cter, owing to the anomalous season; 
He also suggests the possibility of previous observations having 
been vitiated through defective insulation, 

‘THE influence of changes of temperature and pressure on double 
refractionebas been recently investigated by Herr Pfaff, of the 
ae Society of Physics and Medicine, and with (briefly) 
the following results :—In crystals of the rhombohedric system, 
when the temperature is raised, double refraction diminishes in 

uartz, but increases in vesuvianite, beryl, and apatite; it Is not 
ed jn Iceland spar (perpendicular to the principal 
carbonates of irpn and of magnesia, tourmaline, mellite, ferro- 
cyanide of potassium, zitcon, and cassiterite. In the orthorhombic 
system itdncreases in the case of aragonite (-erpendicular to the 
medjag tine), celestine (parallel to P}; it dimimsh&s in topat, 
celesi{ne, and heavy spar (perpendicular to the median line). In 
the clinorhombic system it diminishes in adularia {parallel tosthe 
median line) and mica; it increases in gypsum (parallel eto 
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the primary cleavage), remains constant Į dhhydrite, topaz, 
genite,(inclined to the median line), witherite, carbonate 
of lead, adulana parallee to M), and the.anorthje crystals, 
albite, oligoclase, labrador, anorthite, axinite, nite, and 
sphate of copper. Pressure on the whole surface produces the 
same effects a lowering of temperature in°carbbnate of mag- 
nesia, Iceland spar, celestine, gypsum, and heavy ; the 
others do not present any modification, evengthose which, like 
topaz and vesuvianite, are very sensilive to,variations of tempe- 
rature, 


PROF. REITLINGER and Dr. Urbanttzky have recently pre- 
sented to the Vienna Academy the first portion of a memoir 
“ On the Phenomena of Geissler Tubes under External Action,” 
givi in more developed form, an investigation, of which the 

eady published some results. Various interesting expen 
ments are described, e.g., with reference to the attractions and 
repulsions of the light columns in Geissler tubes, and a possible 
joint action of the electrostatic and dynamic states in these, the 
authors hung a strip of tinfoil (15 ctm. long) from a platinum 
electrode at the top of a tube, 2o am. long, connected with a 
mercury p (the second electrode being a straight platinum 
wire). Before rarefaction commenced the strip flew to the side, 
immediately the Ruhmkorff was set in action. But on rarefying, 
this phenomenon became less pronounced, till at 7 mm, the strip 
hung freely down 1n the middle, When in this state, it was 
attacted by a shellac rod rubbed with cloth, and repelled by a 
glass rod rubbed with amalgam (if the strip was connected with 
the positive pole, conversely in the other case); but these actions 
diminished as the rarefaction proceeded, becoming hardly percep- 
tible at 4 mm, with the strip positive, and even at 6 mm. in the 
other case, A good conductor brought near caused attraction at 
all degrees of rarefaction in one case; but this, too, disappeared 
in the other. An experiment showing how the action of static 
electricity on a conductor is arrested when the latter is made a 
carner of dynamic electricity, was made-by bringing a rubbed 
glass or yulcanite rod near the strip, which thereupon went from 
the vertical to an inclined position. On sending through it the 
induction current {in either direction) the strip recurred at once 
to the vertical and remained there. 


M. NiaupeT has lately constructed: for Prof. Stefan, of 
Vienna, a Gramme magneto-electric machine, in which the 
permanent steel magnets are of circular form, instead of the 
usual elongated horse-shoe shape. The soft iron cheeks which 
embrace the rotating armature are also of a peculiar form. The 
new machine is much more compact than those hitherto con- 
structed, and gives very satisfactory results, 


A VERY singular theory of electricity and magnetism has 
recently been put forward by M, Bjerknes, who endeavours to 
explain the various phenomena upon» mechanical principles. If 
a number of spherical bodies are plunged in an incompressible 
liquid, in the midst of which they execute isochronous vibrations, 
they are found to exercise certain forces upon one another, 
These forces may be either attractive or reprlsive, according to 
the nature of the motions executed. Thus the actions exercised 
by an electrified particle may be illustrated bya pulsating sphere, 
that ‘ts to say, one which periodically increases in volume. A 
sphere vibrating to and fro similarly represents a magnetic par- 
ticle. Unfortunately, however, the theory, to be applicable to 
electric and magnetic phenomena, would require the forces to 
act just in opposite directions to that which ıs found to be the 
case; for with M. Bjerknes’ spheres the like poles attract, while 
the dissimilar poles repel. Experimentally, attractions and 
repulsions thus theoretically deduced haye been observed by 
means of an ingenious apparatus cohstructedsfor the invenjpr in 
Sweden. The pulsating bodies are a species of elastic capsule 
suspended from knife-edges by a hollow tube, by means of which 
the air is forced into andgout of the capsule in rapid alternations. ` 
The vibrating bodies are little spheres set in motion @y delicate 
levers. The mechanism is in each case driven by g pulley turned 
by hand. The liquid in which they are immersed 1s water, and 
the resultant attractions and repulsions are very clearly emon- 
strated, 


M. GERNEZ has been studying the little-hnown Shenomena of 
evaporation and distillation under the influence of tlectrification, 
discowred by*the Abbé Nollet in 1746. The results of M. 
Gernez’s observations have been commynMated by him to the 
Physical Society of Paris, and are ef fbnsiderable interest. Two 
congentri@tubes communigating with one another above only are 
filled-with a liquid t® a common devel. Sparks from a Holtz 
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machine are then across the intervening air, when it ise 
„found that the 1&vel fises at the negative and falls at the positive 
pole. There is, therefore, apparently an actnal transport iè the 
direction qonventionally agreed upo@# as the direction of the 
curent. M, Gernez is inclmed to attribute this phenomenon to 
an electrical transport of the liquids along the moistentd surfadbs 
of the tubes, Yure‘slcohol distils over thus at a rate three times 
as great ag that of water, but a mixture of alcohol and water in 
equal parts at a lgss rate than pure water. The-apidity of the 
distillation is increasgd by the addition of a soluble salt or of a 
few drops of sulphuric acid or of ammonia solution. No appreci- 
able amount of distillation takes place with bisulphide of carbon, 
tetrachloride of carbon, or with turpentine. M, Gernez, however, 
does not think that there is any assignable relation between the 
conductivity of a liquid and its rate of electro-convective evapora- 
tion; nor does he think that there. is any nec connection 
between this phenofnenon and that discovered by Porret of the 
electric endosmose of liquids across diaphragms of various kinds. 





GEOGRAPHICAL NOTES 


T Ar the last meeting of the Russian Geographical Society, in: 
M. Ry 


the section of Physical Geography, Icke communicated 
the results of his precise measurements on the levels of the Baltic 
and of the Black Sea, These measurements were begun in 1877, 
by order of the General Staff, according to the resolutions of the 
Brussels Congress.’ Accurate measurements in the ports of the 
Baltic bave proved undoubtedly that the level of the sea at 
Cronstadt is,`by nearly’ two feet, higher than at Reval, and that 
its height decreases ly ffom north to south, this conclusion 
being fully-supported by Prussian measurements at Memel and 
at Kiel. For a comparison of the “level of the Baltic with that 
of the Black Sea the necessary computations are not yet advanced 
enough to yield trustworthy results. i 2 

` IN his last paper on the Agomes Islands (Zsvestia, 1879, p. 37) 
M. Miclucho- y says, that here, he happened to determine 
the dimensions of the heads only of fourteen men, and that the 
so-called “index of the breadth” yaried from 69°6 to 81°3 ;_it 
was thus nearly the same as on the Tani Islands (70°5 to 84's), 
where the traveller has done no less than 119 measurements, 
and does not much differ from what was seen of the Papuans of 
New Guinea, whose “index” varies from 62°0 to 86°4. Accord- 
ing to this wide variation of the “indexes,” M. Maclay affirms 
that we have no right to describe the heads of Melanesians as 
well as those of the Papuans as dolichocephalic, but rather as 
mezocephalic ; and that the form of the head must not be con- 
sidered as a proof of a race-distinction between Negritoes and 
Papuans, as both Melanesians and Papuans display an obvious 
tendency to brachycephalism, whilst this last was formerly con- 
sidered as a distinctive feature of the Papuans from the natives 
of the Philippine Islands. He considers also that within the 
game races we shall always find both forms of heads, and that a 
true classification of human races cannot be established on this 
sole feature ; it must be based on a thorough study of the whole 
of the comparative anatomy. A few measurements on living 
subjects, however accurate, cannot give the necessary solid bases 
for a scientific classification. 


ACCORDING to a telegram received in Paris from: Sierra 
Leone, two Frenchmen, MM. Zweifel and Moustier, have at 
length discovered the sources of the River Niger, a feat which 
has hitherto baffled all explorers. The party ap to have 
been recently instructed by tir employer, M. Verminck, of 
Marseilles, to explore the Niger for both scientific aud commer- 
cial purposes; and aceordingly, startmg from Sierra Leone and 
following the course of the Rohelle, they reached the foot of 
the Kong Mountains, By adroit treatment of the hostile tribes 
at this pomt, where foreigners had always been refused panies, 
they were allowed to pass the mountaiss and explore the three 
streams wĦich, uniting after a short distance, form the River 
Niger. . o 

Berare concluding his recent explorations in South America, 
Dr. Crevfux made two attempts to ascend the Iga or Putumayo 
tributary of the Amazon. Havne failed the first time, he as- 
cended the main stréam to Tabasinge, on the frontier of Peru 
and Brazil, and then returned io Para. He there gbtained means 
to enable him to we ot his original intention, and &t the 
second attempt su e12 ascending the E to Cngmbe, to 
the north of Cotopaxi, on thé frgntier of Bofivia and Ecuador. 
Starting from this place on May 16,“Dr, Crevaux r&ichec the 
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foot of the Andes in*eight days. g Thence continuing his route 
towards the north, he arrived at hA sources of the Japura after 
sixteen honrs’ march, After 
hostility on the part of the natives, he’reach 
on July 9, arriving at Para on July 24,° He has brought back 
with him much information interesting alike from a geographjcal 
and ethnographieal point of vWew, as well as a collection of 
plants, which are expected to prove usefubas jcines, 


IN publishing an interesting letter from its special correspon® 
dent with the Russian expedition against the Tekke Turkomans, 
the Daily News slates that the ‘nature of the ground along the 
couise of the Attrek from the Caspian Sea has never been accu- 
rately described from personal observation.” Without wishing to 
undervalue this an@ other letters from the same source, we may 
be permitted to point out that the ground had been previously 
examined by a paity under General Llomakin, dnd that Sir 
Henry Rawlinson, in his paper on the ‘‘ Road to Merv,” read 
before the Geographical Society on January 27, quoted at length 
from Russian newspapers a description of this very route by a 
member of the expedition, A summary of the letters, giving an 
account of this expedition, which had been addressed to the 
Moscow Gazetie, also appeared in NATURE, vol, xix. p. 271. 


A LETTER from Herr Hildebrandt, dated Nossibé (Mada- 
gascar), states that he has visited Beravi, where the unfortunate 
traveller, Dr. Chr. Rutenburg, was murdered some time ago. 
Hildebrandt erected a stone monument on the spot; the body, 
however, could not be found, in spite of the most assiduous 
inquiries, the murderers having thrown it into a mountain 
torrent. Huldebrandt has photographed the spot, and sends a 
copy to Bremen, accompanied i the last diary and steno- 
graphical notes of Rutenburg. 

THE Geogiaphical Society of Algiers has nominated for its 
presıdent MacCarthy, an explorer of the erian Sahara, 
who is settled in Algiers, and has been appointed librarian of the 
National Lib: of Algiers, This Society has been divided into 
three sections: Political Geography, Economical Geography, and 
Physical Geography, 

THE Belgian African Society has received letters from Zanzi- 
bar, according to which MM. Popelin and Van der Heuvel had 
arrived at Mpwapwa on August 15 and at Chunyu on September 
2. They were to leave the latter place on September 3, and to 
penetrate into the Ugogo district. At Mpwapwa they met the 
elephant caravan led by Carter, Each. elephant carried about 
1ocwt. The march was performed most satisfactorily. In the 
districts where the tsetse flies abound, the animals were often 
covered by them without feeling any the worse for it, Only one 
elephant died h change of nourishment, the whole caravan 
being fed with what the country offered, M. Dutalis, who 
suffered from a severe attack of fever, has returned to Europe. 


THE Geographical Society of Munich has confertéd the title 
of Hgnorary Members upon Prof. Nordenskjdld, Dr, Joseph 
Chavanne (Vienna), and Dr. Emil Holub (Prague). The recep- 
tion of the latter upon his return to Prague wae most enthusiastic. 
He had been absent for over seven years. The Vienna Geo- 
graphical Society has elected the following gentlemen as Honorary 
Members :—Prof. Ujfalvy (Paris), General Kauffmann (Tashkend), 
Dr. E. Holub (Prague), and Prof, Arendts (Munich). The last- 
named gentleman has also been nominated Corresponding 
Membereof the Paris Society for commercial geography. 


A GENERAL ‘ pheftag ” will-be called at Berlin 
during the sammer of E80. Its special object will be the con- 
sideration of plans for the formation of a great German 
“Gesellschaft fur Erdkunde.” The idea is not a new one, but 
projects for the new General Society have already been mooted 
upon several occasions. At the recent Karl Ritter celebration 
at Berlin, a “commission” was appointed and charged with the 
working out of certain preliminaries ing to ‘the subject. 
The commission is formed of Dr. Nachtigal (Berlin), Prof. 
Neumayer (Hamburg), Prof. Brahns (Leipzig), Prof. Rein (Mar- 
burg), and Dr.*Roth (Dresden) 


the Amazon again 


zi UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
OxrorD.,—In a congregation held on Tuesday, Novémber 18, 
tHe amendments to the proposed stitute to confer degeges in 
‘natural science were taken into consideration. The profosed 
statate made Greek an optional subject in the natural sclence 
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curriculum. It appeared fran tt 
@ posed degree would nos carry with it the ts and privileges of 
thé master of arts degre@, Onethe latter ground opposition was 
made todhe statute by a considerable portion of those engaged 
in teaching natural sci@pce at Oxford. Prof. Odling had issued 
a memoraniumy extensively singi by residents interested in 
science, in which he had explaitled his reason® for opposing the 
statute, The,st@tute,by completely separating the faculties of 
earts and natural science, would allow no honour student iÑ one 
faculty to become an honour student in the other without 
beginning in the new faculty a} initio ; and no honour student in 
the faculty of natural science could fall back, as at present, on 
the ordinary pass degree. The broader question of lowering 
the value of natural science degrees by putting them on a different 
footing from degrees in arts, was not discussed in congregation 
on Tuesday ; but Dr. Magrath’s amendment to reject the whole 
statute except the preamble, was passed by a vote of fifty-four 
against forty-eight. The whole subject will thus have to be 
rediscussed on a future occasion. 
The examination in the Honour School of Natural Science 
will commence next Monday, November 24. 


CAMBRIDGE. — The Cambridge women students add no unim- 
ortant quota to the numbers in residence, numbering something 
hk 160 or 170 this term, At Girton College there are over fifty 
students, including about six of the first year who purpose studying 
natural science. They have a good chemical laboratory, under 
Miss Herschel’s superintendence, also a library which includes 
many valuable presents of books and apparatus, There are now 
eleven lecture- and class-rooms, and a good hospital and nurse’s 
room have been built, capable of being entirely detached from 
the rest of the College. iss Tomlinzon’s success in winning an 
entrance scholarship at the London School of Medicine for 
Women, and entering for the London Medical Examinations, 
will doubtless tend to show that a Cambridge course in science is 
no bad preparation for women as well as men before proceeding 
to medical degrees. 

The Ne m College Association will shortly have two 
houses of residence facing one another, together with a complete 
set of lecture-rooms and a chemical laboratory. There are 
eighty-two students m residence at Cambridge who have come 
for the lectures to women, besides about twenty who attend the 
lectures each term, being residents, school-mistresses, &c. Miss 
Lawrence, who gained marks equivalent to a second-class when 
informally exammed in the last Natural Sciences Tripos, remains 
in residence, and demonstrates for the lady-students who attend 
Dr. Michael Foster’s and Mr. Balfour’s lectures, Mr, Vines’s 
lectures on Vegetable Physiology are open to ladies who obtain 


special peronon ‘ 

Mr, Freeman, of St. John’s Col has given to the Women’s 
Associatiog a quantity of valuable electrical apparatus which will 
be used in giving instruction in expermentgl physics, Mr. R. T. 
Wright, on leaving Cambridge, resigns his active work gr the 
Association as secretary, and pending the formation of the 
Newnham Colleg@ Company, Miss M. G. Kennedy is appointed 
secretary to the Association for the remaining period of its 
existence. Nine scholarships have been awarded by the Associa- 
ton on the last higher local and other examinations, and over 
yool, thus given or lent to students in one year. About 1,000/. 
has been paid to the Association during the year by students 
atten its lectures. As soon as the memorandum afi articles 
of association of Newnham Céllege are complete, a copy will 
be kept by Mrs. Bateson at St. John’s Lodge, for inspection by 
any member of the existing Association. 

A noteworthy entertainment of the British Medical Asso- 
ciation by Cambridge University, town, and county, may be 
expected next August, when Prof. Humphry will preside. The 

ident’s position will be very conspicuous, for he is now, by 
Er. Lestgurgeon’s retirement, senior surgeon and clinical lecturer 
on to the Cambridge (Addenbrooke’s) Hospital and Medi- 
cal School, as well as professor of anatomy. A puble meeting 
was held on Friday, 14th, in the Cambri Guildhall, at 
2.30, under the presidency of the Vice-Chancellor (Dr. E. H. 
Perowne, Master of Corpus Christi College), when Dr. Hump 
made a statement of the objects of the Association and the 
posed arrangenfents for the meeting, His son, Mr. A, P. Hum- 
phy, one of the Esquire Bedells, is honorary se of the 
ca) Kxecutive Committge. Most probably at least a thousand 
melgbers will attend the meeting. Dr. Michael Foster will 
deliver the address in Physiology, and Mr. Timoghy Holmes that 
on Surgery. Dr, Paget, Regius Professor of Medicine, will pre- 
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heen president of 
the Association itself when it last met in Cambridge; and Sir 
ees Paget wil] be president of the newly constituted section of 
athology. Dr. J. B. Bradbury is to deliver the address in 
medicine gi the meeting; he holds the Linacre Lectureship, 
vering Jectures on pathology, is medical lecturer of Gonville 
and Cains College, and one of the physicians to Addenbrooke’s 
Hospital, and took a distinguished position in the Cambridge 
Natural Sciences Tripos. ° 

Mr. G. B. Atkinson, Trinity Hall, Gambridge, has been 
appointed secre of honour examinations. 

We are glad to learn that mathematics and geology are now 
studied by more students who enter the Cambridge Higher Local 
Examinations, In the examination in mathematics in June, the 
candidates showed better style and appreciation of mathematical 
ideas, All the subjects gain favourable reports, and in astro- 
nomy one candidate did remarkably well, The work in the 
differential and integral calculus was good, the introduction of 
this paper having been successful. In botany there was much 
gnesswori: and little evidence of histological work by candidates. 

ne of the candidates, placed first in zoology, sent up admirable 
work in botany. Some candidates did very well in‘ practical 
chemistry. The examiner’s report on physiology, now first 
introduced as a separate subject, is on the wie: favourable ; 
only one set of papers on physics was sent up. In 1879, Grou 
C (Mathematics) had 60 candidates, of whom 19 failed and 
obtained a first class; ın Group E, 73, of whom 35 failed and 
4 obtained a first class, 

The Report of the Board of Natural Sciences Studies, which 
we refered to last week, was rejected by 46 to 26 votes. Prof. 
Paget and Mr. Bettany issued a fly-sheet complaining that the 
subjects of examination were now too numerous and extensive ; 
encouraging candidates to an injurious amount of memory-work 
in attaining ‘‘general knowledge and proficiency ;” and that 
there should now be a Biological and a Physical Tripos. Mr. 
Sedley Taylor and Mr, Vines, as well as Prof. Dewar and Mr. 
Balfour, object to the advance of human anatomy to so con- 
spicuous a place in the Tripos Dr. Humphry considers the 
recognition of human anatomy in the Tripos not greater than it 
deserves, However, he would now prefer a ‘‘ Medical Tripos,” 


o SCIENTIFIC SERIALS 


Journal of Anatomy and Physiology, Normal and Patho- 
logical, vol, xiv, part i, October.—Drs. Gibson and Malet, 
on a pre-sternal fissure, uncovering the base of the heart, pl. 1. 
—Dr. W. Ostler, case of congenital and progressive hypertrophy 
of the right upper extremity.—Prof, Flower and Dr. Garson, 
the sca index as a race character in man,—Dr. W. Allen, 
the varieties of the atlas in the human subject and the homo- 
logues of its transverse processes, pl? 2,—-Prof, Cleland, note on 
the foregoing.—Dr. Creighton, the infection of the connective 
tissue in scirrhous cancers of the breast,—Dr. Watson, the 
homology of the sexual organs, illustrated by comparative 
anatomy and pathology.—Prof. Bridge, on the pori abdominales 
of vertebrata.~—Prof, Turner, on the pori abdominales in some 
sharks,—Prof. Turner, a description of a cleft sternum.—Dr., J. 
Barlow, the physiological action of ozonised air.—Prof, Charles, 
on the mode of propagation of nervous impulses.—Dr. Cook, on 
a logwood staining solution.—Dr, Dobson, case of the deyelop- 
ment of hair on the eyeball of a dog.—Dr. Osler, on Giacomini’s 
method of preserving the brain.— Anatomical notes. 


Tus recent numbers of the Sostish Naturalist, which has now 
been in existence for nine years, show no falling off from the 
interest of the earlier ones, In addition fo the descriptive S 
and lists of localities ın the various departments of batut his- 
tory, we find in the last fumber a paper on the Gaelic names of 
plants, one on the effects of the past winter and present summer 
on hard-wooded plant, and one on the auriferoug quartz of 
Wanlockhead. the lst of Scottish insects by experts in the 
various sections of entomology is still continued wh edch number. 
The number for October contains an appreciative notige of the 
late excellent naturalist, Sir Thomas Moncreiff, Bart.? president 
of the Perthshire Society of Natural Science. e, 

Royal Society of Tasmanth, Papers and Proaedings of, for 
1877,—Hobast Town, 1878.—Among the more important 


pa are the following :—F. W. Huon, on some South 
Australkan Poly {describes e% species from the shores 
of St, Vgncent's Gult).—RevaJ. E. T. Wood,-census, with brief 


deftyiptions of the mari shells of Tasmania and the adjacent 
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islands.—Rev. Wẹ W, Spicer, on alien plants,—Rev. J. E. T. 
Woods, on Australia Siphonaria (describes a new species, S. 
sonata). —M. Allport, on the present e of the salads $s 
ment (November 12, 1877).—Baron d, von Mueller, contri- 
butions to th&sphytography of Tasmania, in which he agds a fey 
more plants to, his „previous enumeration and effets a few 
changes in nomenclature; there is added a note on Phyl&ia 
(Pultenaca}e diffusa.—Rev. J. E. T., Woods, on some new Tas- 
manian marine shélls (describes several new species).—The 
. meteorology of Hobart Town, January to December, 1877. In 
January apricots and Jargonelle pears were ripe, the general 
apple and pear crop in FeBruary. Leaves commenced to fall in 
March ; the chrysanthemums were in flower in April ; Lachenalia 
and Photinia m May; crocuses and Pyrus japonica in June; 
almonds in full bloom in July; trees breaking into leaf in 
August; horse chestgut in flower in September; mulberry and 
lime trees in leaf in October; cherries and strawberries ripe in 
November ; currants and gooseberries in December. 


Morphologisches (Jahrbuch, Band 5, Heft 3.—Dr. G. Born, 
on the hore cavity and tear passages in the amniotic vertebrates, 

Is, 23-24.—L. Graff, on Geonemertes chakcophora, a new land , 

emertine, pl. 25-27, This new species was found in the earth 
of a flower-pot in the palm-house at Frankfurt. The larger 
specimens were 12 mm, in length and } mm. in breadth; they are 
of a milk-white colour, A list of the land nemertines now 
known is appended, these being the original species of the genus 
described by Semper, G, galensis, and Tetrastemma agricola, of 
Willemoes-Suhm.—M. v. Davidoff, on the comparative anatomy 
of the posterior limbs in fishes, pl. 28-31, to which is appended 
a note by the editor, Prof. Gegenbaur, on the limb question. — 
Notice of Schneider’s ‘* Comparative Anatomy.” 


Journal of the Russian Chemical and Physical Sociely,—The 
last number of this journal contains a paper by Prof, Butleroff, 
on the present meaning of the chemical theory.—The conclusion 
of the researches, by M. Lebavin, on the nucleine of milk.— 
On derivates of the fumaric and maleic acids, by M. Ossipoff.— 
On cholécamphoric acid, by M. Latchinofi—On a new alkali 
derived from quinine, by MM. Wischnegradsky and Prof. 
ar On the theory of dispersion of light, by M., 

heboueff. 





SOCIETIES AND ACADEMIES 
LONDON 


Mathematical Society, November 13.—-Mr, C. W. Merri- 
field, F.R.S., president, dn the chair.—The treasurer’s and 
secretaries’ reports were read,.—The new council was elected, 
the only changes in whichewere the substitution of Messrs. 
Lendesdorf and Lloyd Tanner, in the place of Dr. Spottis- 
woode, P.R.S., and Prof. H.}J. S. Smith, F.R.S., the 
1etiring Members.—The Chairman briefly, but in feeling terms, 
alluded to the losses the Society had recently sustained by 
the deaths of such accomplished mathematicians as Prof. 
Clifford, Sir J. G. Shaw evre, and Prof, J. Clerk Maxwell. 
—The following communications were made to the Society.:— 
(1) On the binomial tion +f — I = Q trisection and quarti- 
section, Prof. Cayley, F.R.S.—(2) On cubic determinants and 
othe: determinants of higher class, and on determinants of 
alternate numbers, Mr. F, Scott.—(3) On a problem of 
Fibonacci’s, Mr. S. Roberts, B.R.S.—(4) Notes on a class 
of definite int Mr. T. R. Terry. (1) was principally 
concerned with the presgntation in a simplified form of results 
given p Reuschle’s 4‘ Tafeln “complexer j en welche aus 
W der Einheit gebildet sind” (4te, Berlin, 1875), and in 
Jacobi’s’“* Canon Arithmeticus ” (4to, Berlin, 1839). (2) was on 
a branch of determinants which has recaived but little attention 
in this county. Mr. Lloyd Tanner communicated a paper on 
the subject to the Society at its June meeting in the present year. 
Amongst Continental papers are memoirs by Armenante, Padova, 
and GarBigri (in the Grornale di Matematiche), Dablander and 
A. de Gasparis. (3) was an account and extension of work done 
in the Diophanfine Analysis by Fibonacci, and recently by 
Genocchi. *(4) «The integrals consifgred were i 
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Geological Society, MoterSb s.—Henry. Clifton Sorby, 


E.R.S., president, in the Saag par? Due Armstrong was æ 


elected a Fellow of the Society.-£9The 
were read:—On the probable temperatyre @f the p:tmordial 
ocean of our globe, by Robert Mallet, -R.S, According to 
the latest hypotheses as to the quantity of wfte? on’ the glol®, 
i's pressure, if evelily distributed, would be to a barometric 

essure of 204°74 atmospheres. Accordifgly Waigr, when first 
it began to condense orf the surface of the globe, would condense 
at*a much higher temperature than the present boiling-point, 
under ordinary circumstances. Tke first don of water formed 
on the cooling surface of the globe may not impossibly have been 
at the temperature gE molten iron, As the water was precipi- 
tated, condensation” of the remaining vapour took place at a 
lower temperature, The primordial atmosphere would be more 
oblate and less penetrable by solar heat than the present, and 
the difference of temperature between polar and equatorial re- 

ions would be greater; so that, in the later geologic times, 
ice may have formed in the one, while the other was too hot for 
animal or vegetable life. Thus, formeily the ocean would be a 
more powerful disint t and solvent of rocks, mineral changes 
would be more iapid, and meteoric agencies would produce 
greater effects in a given time.—On the fish-remains found in the 
cannel coal in the middle coal-measures of the West Riding of 
Yorkshire, with the description of some new species, by James 
W. Davis, F.G.S.—On the skull of Argilornis longipennis, 
Owen, by Prof. R. Owen, C.B., F.R.S. In this paper the 
author described a fragmentary cranium from the London clay 
of Sheppey, from which ıt was procured by Mr. W. H. Shrub- 
sole, who also furnished him with the humerus described in a 
former paper under the name of Argillormis longipennis! In 
the present specimen the lower jaw and the fore-part of the 
upper jaw are deficient. The author described the characters 
presented by the specimen in detail, and stated that, like those 
of the humerus previously described, they seemed to approximate 
the fossil most nearly to the albatross among existing birds, 
although, lke Odonfopteryx, it differed from Diomedea and also 
from the cormorant and the totipalmates generally, in the ab. 
sence of the basirostral external nares and of the supraorbital 

land-pits. The present fossil differs from Odontopteryx in 
bavime the fore- of the frontal broader and the upper tract 
of the bill less defined, as also in some other character$; but no 
comparison of the palatal structure can be made upon the exist- 
ing specimens. In point of size, taking the albatross as a term 
of comparison, this skull may well have belonged to a bird with 
wings of the extent indicated by the humerus already described; 
and the resemblance of the skull to that of the albatross would 
also seem to be confirmatory of the specific collocation of the 
two specimens, The presence of four small pits or perforations 
on the only part of the alveolar border which appears to be 
uninjured, leak the author to conjecture that the birdynay have 
been dentigerous, s 
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Physical Society, November 8.—Prof. W. G. Adams in 
the chair.—The first paper read was on an andlogy between the 
conductivity for heat and the induction balance eflect of copper- - 
tin alloys, by W. Chandler Roberts, F.R.S. Mr. Roberts traced 
a remarkable resemblance between a curve representing the 
induction balance effect of the copper-tin alloys published by 
him in June last, and the curve of Calvert and Johnson for the 
conductivfty of heat, and on the other hand he showed that the 
induction curve does not agree With Matthiessen’s curve for the 
electric conductivity of the same alloys. The author showed 
that the two alloys which occupy critical points of the curve 
(SnCu, and SnCu,) are of much interest. Possibly both are 
chemical combinations, and the wide difference mm the position 
they occupy probably marks a difference of allotropic sta'e. 
For the solution of such questions, however, Mr. Roberts con- 
sidered that we might look with confidence to Prof. Hughes’ 
beantiful instrament, which, he hopes, will ‘also help u, to 
determine whether the relation between conductivity for heat and 
electricity is y as exact as it has hitherto been supposed to 
be. As supplemen to this subject Dr. O. eee stated 
that he had compared the conductivity of six of the tin- 
c8pper alloys, as measured by the balance and by the Wheatstone- 
bridge, and found them to e very closely.” The bridge 
esile confirmed the resemblance traced by Mr. Roberts. 
Prof. Hughes his opinion, that existing tableg of 
conductivity were erroneous. They disagreed among thems 
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and the induction-balance showed that it was difficult to get 
two pieces of the samé metal exactly alke; hence the variation 
of specjfic condughvity résults.—Prof. Ayrton stated that ata 
former meeting hè had suggested that the electric mertia of the 

ifferent i of metal tested might cause the difference 
between the results obtained bet Wheatstoge Bridge and the 
induction-balangs. Calculation had since Ted him to the conclu- 
sion that the *nductive effect is not propogtional to the resistance 
of the metal tested, but to an expression ın which the resistance 
is an exponential, Prof. Hughes replied that as the inductive 
effect of the metal was destroyed by cutting it so as to interrupt 
the circuit in it, it was reasonable to suppose that the said effect 
was due to induced currents circulating in tye metal, and there- 
fore was proportional to the conductivity of the metal.—Capt. 
Armstrong exhibited a standard Daniell cell formed of a porce- 
lain vessel with a pou partition dividing it into two compart- 
ments. In one the nnc plate was immersed in a solution of 
sulphate of zinc, m the other the copper-plate in a solution of 
sulphate of copper. To use the cell as a standard, it was only 
necessary to connect the two liquids by a cotton string moistened 
with water, This arrangement prevented muang of the liquids, 
as the string could be withdrawn after use. The resistance was 
high, but it was a constant standard of electromotive force.— 
Prof, Guthrie mentioned that Prof. Pirani, of Melbourne, in a 
letter to him had pointed to the fact that when a dilute acid was 
being electrolysed, the positive electrode, if made of iron, 
became incandescent below the surface of the hquid. Prof, 
Guthrie had found this to be true not only for iron but for other 
metals, and that it could hardly be due to oxidation, because it 
took place not only at the cathode or positive electrode, where 
oxygen was evolved, but also at the anode where hydrogen was 
evolved, The incandescence appeared to him to be due to 
resistance. The jauthor exhibited certain expermental results. 
The positive electrode when mmmersed in the electrolyte was 
seen to get red hot and to vibrate rapidly. As the liquid 
heated the red glow became fainter. The negative electrode, on 
the other hand, emitted a bright light, accompanied by a 
noise, The light was tinged with the characteristic colour 
of the flame of the metal of which it was composed; in 
the case of a copper electrode, for example, it was greenish. 
These effgcts were shown by Prof? Guthrie with iron, copper, 
and platinum electrodes, in dilute sulphuric and dilute nitric acid, 
In reply to Prof. Adams, Prof. Guthrie said he had not yet 
examined the flame by the spectroscope; and in reply to Prof. 
Foster he stated that the battery power used was tty Grove’s 
cells. He asked for suggestions as to the cause of the pheno- 
menon. 

PARIS 


Academy of Sciences, November 10.—M. Daubrée in the 
chair.—M, de Lesseps stated that a corps for boring operations 
had been sent out to Panama, and he was going out in a month 
with a commission of selected engineers of various countries. He 
applied for a committee to formulate a programme of observa- 
tions that might Be useful to science,—Climatological conditions 


-of the years 1869 to 1879 in Normandy, and their influence on 


ripening of the crops (first note), by M. on. ‘Che observations 
were made at Saint-Mane-du-Mont (Manche), a few kilometres 
from the sea. The exceptional character of 1879 in tem ture 
and rainfall is shown by numerical data (the relation to the crops 
being reserved for another paper).—On a new species ofthe genus 
Anomalurus, by M. Milne Efwards. The animal was in a 
collection formed at the Gaboon, by M. Leglaize. It is remark- 
able for its beauty of colours, and the author calls it 4, ery- 
thronotus, It is like A, fraseri in general proportions, but is 
easily distinguished. The discovery raises to six the number of 
ph vega of Anomalurus ; all belong to the west of tropical 

ca.—-On the presence, in surface layers of the ground, of 
fecundatgd winter- of phylloxera, by M. Boitean.—On the 
results of treatment of phylloxerised vines with sulpho-carbonate 
of potash, and on the mode of use of this agent, by M. Mouillefert. 
~~The satellites of Mars in 1879, by Mr. Hall.2-Determination 
of the figure of apparent repose of an inexteosible cord in motion 
in space; conditions necessay for its production, by M. Léauté. 
——On the thermal absorbent and emissive power of flames, and dh 
the temperature of the voltaic arc, by M. Rossetti, For oʻor m. 
ofany figme traversed by 1adiation from a flame of the same nature, 
the cpefficients of transpagence and of absorption are represented, 
resXectively, by 0°865 and o'135 m. A thickness of I m. renders 
g flame almost completely athermanous for rays from another like 
flame. The absolute thermal emissive power of white gas ffames 

. 


(or the intensity of radiation of such flames ¢f indefinite thickness, 
corgpared with that of soot at a temperature equal to the mean 
tmperatifre of the flame) gis equal to unity ; that of a Bunsen fame 
0°3219. A large number of experiments gives abgut 3900° C. 
æ the Maximum temperature of the positive golar carbon 
extremity, and 3150° for the negative; dor the voltaic arc, 
befween these, a temperature of about 4800° (with any intensity of 
carrent or thickness of arc).—Researches on the passi¥ity of iron, 
by M. Varenne. Fuming nitric acid does iot act on iron and 
render it passive, so that it is not attacked by dilute nitric acid, 
The author describes various experiments throwing light on the 
case. It appears that any agitation in the neighbourhood of the 
passive metal, whether by a shock or a vilnation, or by a current 
of gas (very weak it may be) as from spongy platinum placed at 
the bottom of the vessel of dilute acid, in which the passive iron 
is hung, abolishes the passivity. The gaseous sheath formed on 
the iron seems to be the obstacle to attack. It is more adherent 
on a smooth surface, and on a specimen of great molecular 
condensation than on one rngous and less compact.. Jn vacuo 
the sheath, and with it the passivity, disappear.—On alcoholic 
fermentation, by M. Cochin. He concludes from experiment 
that yeast does not produce a soluble alcoholic ferment.—Com- 
lementary note on calcination of the vinasses (or spent-wash) of 
beetrost, by M. C. Vincent. A reply to MM, Duvillier and 
Buisine.—On the organisation and the cellular form in 
certain kinds of mosses (Dicranum and Dicranella), by M., 
Heckel.—On the resistance of sheep of Barbarine race to inocu- 
lation with charbon, by M. Olhve. He affirms the generality of 
this character. During the eight years he has lived in Mogador 
he has never met with any case of the disease.—On the rhythmic 
excitability of the muscles and their comparison with the heart, 
by M. Richet. For the heart, as for the muscle of a claw of 
the cray-fish, contraction (systole) exhausts the muscular element, 
which then ceases to contract ; but it is restored very quickly, 
and it is during the period of exhaustion (diastole) that the 
reparation takes place. The cause of rhythm is the same in 
both heait and muscle—rapid exhaustion and rapid reparation.— 
Comparison of the action of various curares on the smooth and 
striated muscles, by M. De Lacerda. They differ in intensity 
of action on these muscles, not in the nature of the action, —On 
medullary osseous abscesses, by Dr, Chassargnac.—M. Larrey 
resented. a Bateman’s work fon i m demonstrated by 
e, and gave an aperçu of it.—M, Chasles presented (from 
Prince Boncompagni) a E onami copy of a long letter 
from Gauss to Mdlle, Sophie Germain, a student of the École 
Polytechnique. 
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THX, SACRED BOOKS OF THE RAST , 


The Sacred Books of the East. Translatedeby various 
Oriernjal Scholars, and Edited by F. Max Muller. 
Vol. I. The Upanishads, Translated by F. Max Muller. 
Vol. II. The Sucred Laws of the Aryas, Translated by 
Georg Bühler. Val. III. The Sacred Books of China, 
Translated by James Legge. (Oxford: The Clarendon 
Press, 1879.) 

HE series of volumes, of which the first three have 
just been” issued simultaneously, under the able 
editorship of Prof. Max Miiller, are a very significant 
sign of our age. „Their object is none other than to give 
to the public the sacred books of the historical religions 
of the world, translated into English by the best living 
scholars, without praise or disparagement, and with no 
reference to theological controversies or the needs of 
missionary zeal, The translations aim at being exact 
and faithful representations of the originals, so far as this 
is possible, and they are published in the interests of 
science, not of religious dogma. It is intended that the 
scientific student of religion should possess in them trust- 
worthy materials on which to found his generalisations 
and build his conclusions. The fact that such a work 
should appeal to a large public is not so remarkable as 
the further fact that it has been published at the expense 

of a university once supposed to be the stronghold of a 

narrow orthodoxy. 

It is difficult to realise that the days are not long past 
when the very conception of a scientific treatment of 
religion would have been regarded either with horror or 
with indifference. The religious world would have none 
of it; the fashionable world associated science with bones 
and machinery. The task of translating or of reading the 
sacred books of other peoples was left to a few zealots 
bent on destroying the Christianity of modern Europe, or 
a small band of scholars whose labours were almost 
unknown beyond the “privacy of the study. In many 
cases, indeed, translation in the true sense of the word 
was impossible; scientific philology had not yet explained 
the meaning of half-forgotten Eastern tongues, literary 
and historical criticism was still seeking its canons, and 
the wildest notions passed muster as to the antiquity of 
Oriental books. The mutilated and misunderstood frag- 
ments of Hindu or Chinese texts paraded before the 
reading public were travestied on behalf, now of a tradi- 
tional orthodoxy, now of an irrational denial of the 
popular faith, The filthy and absurd rites of later 
Hinduism were, Made to subserve the cause of the 
apologist, while his antagonist retorted with moral 
excerpts to which a fabulous age was assigned or painted 
an ideal portrait of Confucius and his doctrines. 

Thanks to the application of the scientific method to 
the study of language, of history, and of society, we can 
now examine the historical relgions of mankind calmly 
and dispasgipnately, can estimate their relative influence 
and importance, ‘can trace their origin and subsequent 
development. We have leatned the great doctyjne of 
historical evolutio&.. The mind of man does not pove by 
fits and starts any more thay external nåture ; it is c 
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ditioned by the sa ang, Sec it, and: slowly | 


grows to a ripe mattrity. 
the religious emotions of wan ‘Wave clothed themselves,” 
the various dogmas into which they have been crystal- 
lised, result from causes which oan be. discovered by 
careful reseamh. The #otds in which t they have Peen 

ressed lie like fossils in the strat of Sogiety revealing 


5 e comparative philologist the ideas that prevailed m 


‘the time they were first coined orat the successive periods 
when their meaning was modified. Doctrine must neces- 
sarily develop because the mind of-man develops, con- 
tinually gaining new ideas and new points of view and 
recasting those of a past generation, 

The history of doctrine may be read in the sacred 
books of a religion and the mode in which they have 
been interpreted. We see the words of the text gradually 
becoming fixed and sacred, and then taking upon them 
strange senses coloured by the beliefs and ideas of a later 
day. The simple utterances of an Aryan poet came to be 
regarded as the awful commands of the Almighty, and 
to constitute an infallible and irresponsible text-book of 
life and morals, of law and learning. 

The relation of a religion, however, to its Bible may be 
twofold. It may have had an individual founder like the 
Buddha or Zoroaster, or Mohammed, and then the 
authority of the founder overrides that of the sacred book 
which derives its force and sanctity from him y or it may 
be the slow growth of time and circumstances, moulded, 
as in the case of Brahmanism, by a powerful priesthood, 
whose influence and dogmatic system rest entirely on the 
divine authority with which they have been able to invest 
their sacred scriptures. -In the latter case a far stricter 
and more uncompromiging theory of inspiration is neces- 
sary than in the former. To impugn a single‘jot or tittle 
of the canon a. to overthrow the very foundations of the 
faith. 

It will be a Tong while before the science of religion 
can do more than collect its facts and lay down a few 
broad and more or less provisional generalisations. Only 
when we know the way in which each of the historical 
religions of the world has been born and grown up, shall 
we he able to compare them with one another and with 
the unorganised religions of barbarous tribes. | It has yet 
to be seen whether the different races $f mankind have 
started with the same stock of religious ideas and followed 
similar courses of development, or whether, as has some- 
times been asserted, each race has its own religion as 
peculigr and appropriate to itself as the colour of its skin 
or the character of its hay. If we may argue from the 
analogy of language the assertion is likely to turn out a 
false one. 

The question of the origin of unrevealed religion cannot, 
of course, be answered by the study of sacred books, The 
early struggles of region to clothe itself in articulate 
utterance lie too far behind the age of organised faith 
when a canon first becomes possible... An uncivilised 
people canrfet have a Bible. It may be brought to them 
by others, but if ‘so; civilisation is brought with it. To 
determine whether fetishism, or animism or any other 
“ism? was the primitive form of religiong we must look 
to other evidences than those presented. by. sacréd books. 
Sacred bdoks are the records of historical religiong only. 


But it is with these records that the student of reKgion , 


e various forms’in: which’ 
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must begin, rather than with the fragmentary and un- 
certain relics of-older phases faith 

æ In,his introduction*tp the first volume, Prof. Max 
Müller offers some yseful Swords of warning to those who 
approach the study ofthese old texts with exaggerated 
deas*of Eastern wisdom and pwfendity. “By the side of 
so much that ig fresh, natural, simple, beautiful, and 
trye,” there if “much that is not only unmeanittg, 
artificial, and silly, but even hideous and repellent.” 
The extracts culled from tĦem by popular writers, in 
order to illustrate the exalted character of ancient 
thought, too frequently stand by the Side of other 
passages which painfully recall the infirmities of human 
nature. Mankind has worked its way but slowly to its 
present level of knowledge and enlightenment, and the 
mixed character of these ancient books may serve to 
remind us that we, too, have our infirmities and im- 
perfections which will seem as strange to a future 
generation as those of Eastern sages do to us. Man is 
the creature of his age, and the best and wisest among us 
cannot escape from the influences that surround us, and 
the limitations imposed by the knowledge and prejudices 
of our own day. 

These translations will be useful in dispelling another 
‘illusion which the enthusiastic pioneers into the realm of 
Oriental religion have occasioned. They are as faithful 
and accurate as the present state of philological science 
allows, and the reader will, therefore, miss the modern 
ideas that have too often been read into passages quoted 
from the sacred books of the East, By changing a word 
here, and inserting a word there, by assimilating the 
expressions of the original to the familiar language of our 
own Scriptures, a false impression of the character of 
these old boéks has not unfrequently been produced. 

The Upanishads, with which the series of translations 
opens may be described as the text-books of sacred Hindu 
«philosophy. They preceded the era of the Sûtras, or 
grammatical tréatises on the Veda, the beginning of which 
may be roughly placed about 600 B.C., and form part of 
that of the Brahmanas or Vedic commentaries. They 
embody thegraditional doctrines of the Brahmans regard- 
ing the highest objects of human intefest and inquiry, 
and in many cases may be shown to have been incor- 
porated into a Bråħmana. They aim at ascertaining the 
mystic sense of the Veda, and so lay the foundation of 
the later Hindu metaphysical systems. At the same time 
they are not exclusively Brahmanical ; on the contrary, 
they seem composed rather in the interest of the Kshatriya 
Kings than of the priestly Brahyaans, About 150 of'them 
exist, partly in prose, partly in verse, out of which Prof. 
Max Müller has selected five of the Most important to 
place before the English reader. It must be remembered 
that, like the Brahmanas, the Upa®Shads form part of 
the inspired Hindu Canon. 

The sacred laws of the Hindus, as taught in the schools 
.of Apastamba and Gautama, occupy the second volume 
of the series. They belong to the Stitra perio of Indian 
literature, and we have not to read them long to discover 
the tyrannically Brahman spirit which they breathe. 
Buhler considers that the Gautama Dharmasastra is in 

the main the oldest of existing works on sacred Hindu 


law. „He further places Apastamba at latest in the fourths 


. or fiftÌ century B.c, A translation of the laws taught in 





Dr.» 


the schools of Våsishtha and Baudhåyana will follow in 
arfother volume. ae 

Thethird volume contains Dr. Legge's translations of 
the fexts of Confucianisn# the Shi, King, the Ship King, 
andgthe Hgi4o King. The Shfi King is a coli€ction of 
historical reeords, beginning with the reign of «Yao in the 
twenty-fourth century B.C., and coming down to fhat of 
Hsiang B.C. 961. The Shih King or Beok of Poetry 
consists of 305 ancient poems, five of which belong to the 
time of the Shang dynasty (B.C. 176-1123), and the rest 
to that of the dynasty of Chau (B.C. 1123-586). Its - 
philological and literary value is naturally very great. 
The short treatise known as the HsiAo King, or classic of 
filial piety, is regarded by Dr, Legge as containing a 
Confucian element, but mostly composed in the first 
century before our era. Astronomical and other reasons 
on the other hand, dispose him to accept the antiquity 
claimed by the Shû and the Shih, 

Prof. Max Muller may be congratulated on the success- 
ful commencement of his great undertaking. The pub- 
lication of other sacred texts, including the Kor&n, the 
works of Lao-tse, and selected portions of the Buddhist 
and Zoroastrian Scriptures, are expected soon to follow. 
For obvious reasons, however, the sacred books of ancient 
Egypt and Babylonia, of which we now possess consider- 
able fragments, have been excluded from the series. The 
Book of the Dead, the most important part of the 
Egyptian Canon, will be independently issued before long 
in a revised text and revised translation, while we must 
wait for future excavations to complete the mutilated 
hymns of early Chaldea, a portion only of which is at 
present in our hands. For many years yet we shall have 
to be content with collecting and preparing the materials 
that others will use, with sowing the seed which another 
generation will harvest. We have, indeed, come to realise 
that there is a science of religion, but it will necessarily 
be long before the science has passed out of its firs 
classificatory stage. A. H. SAYCE 
ee 

MODERN CHROMATICS 
Modern Chromatics, with Applications fo Art and In- 
. dustry. By Ogden N. Rood. International Science 

Series. (London: C. Kegan Paul and Co., 1879.) 

| fas Sir Charles Eastlake’s preface to his translation of 

Goethe’s “Theory of Colours,’ he took occasion to 
pronounce against the accepted theory of Newton (that 
white light consists of coloured lights compounded 
together), in the following sentences :— 

“Jt must be admitted that the statements of Goethe 
contain more useful principles®in all that relates to the 
pare of colour than any that have been derived from 
the established doctrine. It is noederof#Atipn of the more 
important truths of the Newtonian theory to say that the 
views it contains seldom appear in a form calculated for 
direct application to the,arts.”’ 

Since the time of Sir Charles Eastlake, howev&, great 
strides have been made in the theory of colour. The 
work of Prof. Rood now before us is the latest copttibu- 
tion to this branch of science; and in dgaling with 


*« Modem Chromatics,” the author has brought to bear 


not merely a prpfound acquaintance with the work of all 

recent scientific writers on colour-theorygbut also an inti- 

mate knofledge of the artistjc and decorative functions 
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of colour. ‘Bhegreproach laid against the true colout- 
theory of Newton that it was less fruitful for agtistig@epds 
than the false theory of Goethe,*is impossible in the face 
of such modem works as those of Chevreul, Field, Hem- 
holtz, Bricke, and von Bezold, And now Prof. Rọod’s 
new work will be welcomed as an addition to the literature 
of the subject. e 

The first two chapters are devoted to the general laws 
of light, and of its digpersion by refraction and by diffrac- 
tion. Then comes a chapter on the three “ constants” 
of colour, purity, luminosity, and Aue, the term luminosity 
being employed, not as artists sometimes employ it to 
describe a particular “effect” of light and shade in a 
picture, but as the equivalent of the measurable intensity 
or brightness of the light. The author avoids the term 
“ intensity ” in this sense, that it may not be confounded 
with the term “‘saturation,’’ a quality of colour which 
depends upon both purity and luminosity, and which is 
also sometimes erroneously spoken of as the “ intensity ” 
of a colour. The four following sections deal with the 
production of colour by interference and polarisation, by 
turbid media, by fluorescence and phosphorescence, and 
by absorption. The last of these chapters is very care- 
fully written, and contains spectroscopic diagrams of a 
number of absorbing media. Their bearing upon the all- 
important question of the tint transmitted by two coloured 
media jointly is clearly explained. The remaining 
chapters are devoted to Young’s Theory, Mixture of 
Colours, Complementary Colours, Colour Systems, &c. 
A concluding chapter deals with Painting and Decora- 
tion. 

Following von Bezold, Prof. Rood rejects the term 
“indigo ” introduced by Newton into the classification of 
the spectrum colours, and describes the colours between 
green and violet as b/ue-green, cyan-blue, blue, and violet- 
blue. The spectrum line F stands between “ cyan-blue” 
and “blue,” while “‘violet-blue’’ begins about half-way 
between F and G, and ends a little beyond the latter line. 
This classification differs slightly from that of Listing. 

A detailed account 4s given of Maxwell’s Theory of 
Colours, of the experiments by which he arrived at his 
results, and of the colour-chart devised by him. It is 
unfortunate, however, that the author has divided his 
excellent remarks on this head, giving part in an appendix 
to Chapter VIII., part in another appendix to Chapter 
XIV., and the elementary explanation of the method of 
balancing the colours upon p. 219 of the text. Apart from 
this awkward “arrangement the matter is admirably put ; 
and is the best exposition, of Maxwell’s theory in the 
language, Indeed it is singular that most English text- 
books ignore Maxayell’s work in this department. In the 
English edition’ of Deschanel’s “ Natural Philosophy,” 
which is almost the only one whith touches the matter at 
all, the brief paragraph in which the theory is dealt with 
lacks thé@perspicacity that mostly distinguishes that well- 
known wore 

There are one or two sentences in the work which 
cannot command our assent ; and should be revised when 
another ed#tién is called for. | Thus, on p. 86, we are told 
that Becquerel and other earlier experimengers succeeded 
m obtaining fleeting photographs of the colours ‘of the 
spectrum, but that * the colours thus qbtained*are pro- 
cn merely by the iuterfertnceeof light’ Amd again, 
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“In blue eyes there is fo réal blue colouring matter at 
aii” (p. 58). On p. 94 the guthos Claims as his owe an® 
experiment described originally in this countey by T. 
Rose, the inventor of the kalotropæ A reference is given á 
on p. 82 to the darkening ef tint of water when heated, 


due to increased absorption: but the author makes no 





reference whatever to the important observations ef 


Gladstone, Hartley, and Ackroyd on the similar changes 


which take place in almo8t all coloured bodies when 
heated; nor to the significant observation of the last- 
named experinfenter, that with increasing temperature 
the absorption appears to increase most in the blue end 


of the spectrum in the case of those solid bodies of fixed 
composition which expand with a rise of temperature, 
while it increases most at the red end for those few 


bodies such as iodide of silver which contract with a rise 


of temperature. Hering’s theory of colours deserves a 
more extended notice than the very short note given in 
the final appendix. A brief account is given on p. 83 of 
a simple means devised by Simmler for observing the red 
rays which are abundantly reflected by green leaves: a 
thick plate of blue cobalt glass in conjunction with a plate 
of yellow glass serving to cut off all rays except the red 
and the blue-green. The writer of this notice independ- 
ently described some few years ago a similar device, in 
which by taking a solution of permanganate of potash in 
a glass tank of a convenient size, the blue, green, and 
yellow rays were similarly absorbed, allowing only red 
and violet bands to pass, thus constituting, like Simmler’s 
double plate, an erythroscope. 

The portions of Prof. Rood’s book which bear upon 
artists’ work are numeyous, and his observations are of 
importance. There is, for example, a careftf discussion 
of the change of visible tint suffered by coloured surfaces 
under diminished illumination ; and a parallel discussion 
of the results obtained by mixing pigments with a propor- 
tion of black. A list is given of those pigments which 
are liable to change or fade by exposure. The reason 
why oil colours do not materially change their tint ow 
drying is carefully argued ; and the rationalamof Petten- 
kofer’s ‘“‘regenerftion’’ process for picture-restoring is 
given. Chapter IX. sums up the indisputable evidence 
for regarding red, blue (or violet), and green, and not red, 
blue, and yellow, as the three fundamental colours, and 
later on is discussed the reason why a greater luminosity 
is obtained in mixing two colours optically, or by laying 
them side by side in minute touches, than is obtained by 
laying them over one another or by mixing them on the 
palette; and the author adds no less truly than con- 
cisely: “every mixture of pigments on the painter s 
palette is a stride toward blackness.: 

We can commend the volume to the notice of all who 
study colour, whether from an esthetic or a scientific 
point of view. SILVANUS P. THOMPSON 





e, OUR BOOK SHELF 

Zeitschrift fur das chemische Grossgewerbe. Kurser 

. Bericht tiber die Fortschritte der chemischen Gross- 
industrie. In Vierteljahres-heften, iii, Jahrgang. 
Unter Mitwirkung angesehener Tethnologen und 
Techniker., Herausgegeben von Jul. Post. , (Berlin : 

e Verlag eon Robert Oppenheim, 1879.) ee 

Tuis volume is the third issue of an Annual Report of , 

Chemical Technology in Europe and America, published 


i Í K \' . 
. A 


in quarterly parts, the cdatertts eof each part being 
eurapged under the folowing heads :— : 

1, Generalities and Statistics? Description of Apparatus 
and Maclinery, H®atyproduction. 

e 2 Dry Dias of Heating and Lighting Materials, 
Sulphide of Carbon, Petroleufh, Coal-gas, Wood-tar, 
Asphalte, &c. e o 

3. Sulphur, “Acids, Alkalis, Aluminium Salts, Borates, 
Chromates, 

4. Oils and Fats, Resins, Glycerin, Volatile Oils, 
Lubricating Materials, 

5.Sugar, Starch, Fermentation, Wine, Beer, Spirits, 
Vinegar. 

6. Food, Meat and its Preparations, Milk and Dairy 
Produce, Flour and Baking. 

7. Dye-stuffs, Dyeing and Calico-printing. 

8. Tanning, 

9. Matches and Explosives. 

Io. Glass, Earthenware, Cement, Plaster. 

11, Metallurgy—lIron, Copper, Tin, Lead, Bismuth, 
Antimony, Nickel, Mercury, Silver, Gold, &c. 

12. Smaller Industries—Oxalic Acid, Cellulose, Sali- 
cylic Acid, Tartaric Acid, Chloral Hydrate, Mineral 
Waters, Chloride of Zinc. 

Detailed criticism of the immense amount of matter 
contained in the 900 pages of the volume is, of course, 
impossible, Suffice it to say that the whole has been 
compiled with great care; every available source of 
information appears to have been thoroughly ransacked ; 
and the necessarily condensed descriptions of the several 
processes and products are supplemented by copious 
references to original papers. Lists of chemical patents 
‘taken out in Great Britain, America, France, Belgium, 
and Austro-Hungary, are also given at the end of each 
quarterly part, the whole extending to forty closely-printed 

ages. 

à n the possession of such a report of chemical industry 
as the one now under consideratioa, and of the admirable 
Fahresberight of Dr. Wagner, the manufacturers of 
Germany are certainly fortunate; and when we consider 
the vast extent and importance of chemical manufactures 
in England and America, it is matter of surprise and 
regret that no similar work exists in the English uage. 
Projects for such a work have, indeed, been started in this 
country, but their execution appears to be a problem for 
the future. 


Southern Stellar Objects for Small Felescopes, between 
the Equator and 55° South Declination, with Obsarva- 
tions made in the Punjab. By J. E. Gore, M.R.LA,, 

“ ALCE,, &c, (Lodiana, 1877.) 


THIS small work is divided into two sections. The first 
contains objects arranged according to the constellations, 
and chiefly selected from Sir John Herschel’s Cape 
volume, which are within the scope of telescopes of very 
ordinary capacity, including double stars, clustéfs and 
nebula, with special reference’ to stars which may prove 
to be variable. The second section contains the more 
original work of the author, who was provided with 
telescopes 3 and 3'9 inches aperture, in the Punjab, and 
wholly relates to southern stars possibly variable, some 
new and noteworthy cases being adduced. 

Mr. Gore ee to have made a useful comparison of 
Harding’ “ Atlas” with the sky, so far as relates to stars 
found in it, which do not occur in the great catalogue 
from the “ Histoire Céleste” of Lalande, of are under- 
lined in the “Atlas,” and it is in such cases that he has met 
with the most decided evidence of variability. Amongst 
them we may,note L, 1028, a star twenty minutes due 
north of L. 8951, one in R.A. about 4h. 58m. for 1880, 
N.P.D. 411° 14’, apparently variable from 6m. to 9m.; 
L. 19,662 from 4'5m. to 7m. ; L. 23,228; Oeltfen H b 
(Not 31 in Mr. Gore’s list), observed three times y 
Argelander, and estimated 5, 7, and 5'6, whfich is 6m>in 


NAPURE!? ; 
DnR, OS OOOO OO 


e| put into water, does not wither sudd 


[Nov.:27;, 1879 


Harding, but not in Lalande or Heis ; Noo. y, or Oeltzen 
20363 called “a fine ruby star” by Sir John Herschel, and 
6},%and fond to be onlw8} or 9m., and fiery red with a 
3-inch refractor in July, 1875, and L. 43,239. Generally, 
the*objects*mentioned in the authors second séction will 
desegve furfher examination, 7 

There is frequent reference to the magnitudes assigned 
in Proctor’s “ Atlas,” by the side of thosesgiven by such 
original authorities as Lacaille, Heis, or even Harding; 
this is a mistake, and is more calculated to mislead than 
to assist a judgment on the questiow of variability. The 
author of this Atlas distinctly states in his preface that he 
has followed the magnitudes of the Bnitish Association 
Catalogue except for stars in Sir John Herschel’s hst, 
which is a comparatively small one; the avork is more of 
a popular description, and so far as we know may be 
useful to amateurs, but it is idle to quote the indications 
of this Atlas with those of Argelander or Heis; whose 
magnitudes are the results of actual comparison with the 
heavens. Probably after his clear reference to the source 
whence his magnitudes have been derived, no one will 
have been more surprised to find his work quoted as an 
authority in a question of change of Monnan of a star 
than Mr. Proctor himself. e should hardly have 
referred to this point, were it not that others have made 
the same mistake as Mr, Gore. 

There are many misprints in this small volume, which 
should be avoided ın another edition. 





LETTERS TO THE EDITOR > 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications. 

(The Editor urgently requests correspondents to keep their letters as 
short as possible, Tie pressure on his space is so great that tt 
ts impossible otherwise to ensure the appearance ever of com- 
munications containing interesting and novel facts.) 


A New Nebula 


Ox November 14, the Rey. T. W, Webb discovered a small 
nebula, or nebulous star, in Cygnus. It is apparently identical 
with D.M. + 41, No. 4004, 8°5m. 

1880 = 21h. 2m, 31s. + 41° 45/3. 

At Dunecht Observatory the object was seen, on November 
22 and 23, to be approximately monochromatic, seen through 
passing clouds ; about 5” diameter. LINDSAY 

Dunecht Observatory, November 24 





Does Sargassum Vegetate in the Open Sea? 


THE reply of Dr. Wild in NATURE, vol. xx. z 578 to my 
query, does not satisfy me, for he partly cites old reports, that 
are, as I showed, mostly suspicious of being a mixture of the 
prevalent opinion since Columbus and observed facts. 

If it has been stated formerly that pelagic varieties (?) multiply 
only by simple growth and subdivision, and a wide area covered 
with sea-weeds corresponding togthe Sargasso Sea o ing in 
the North Pacific, I believe that is only a compilation. I crossed 
the Pacific Sargasso Sea (as it is Pringgd on the charts) in 
December, 1874, from 140° W. long., 35° N, lat, to 174° W. 
long., 29° N. lat., and obgerved no Sargassum at all! Bu®it is 

ossible that the quantity differs in different years, I ask, there- 
bee ad beg for persgnal observations only—has any one 
seen a difference in the quantity or density of floating gargassum 
in different years, and in what degree or quantity has (1) 
brownish or olive-coloured, and (2) yellowish påle Sargassum 
been seen in several years? e 

A flowering b with buds of any en plant, if ent and 
y, but soggtimes opens 
continuous to the buds, and may even sprott, buf never for a 
long time ; eve never cal? such cut flowering branches put 


into # water- water plants. I takp Sargassum to be 
analogical, it should not be alloged to consider the dying 
broken S Sr Fucus, that swing in the open sea, as pelagic 
in habit, dr as a living vattety of the open sea.. g ’ 
e ; e* 
° ° 
2 X ad hd . : 
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Tf it has been stated that the last branches of floating Sargassum 
are paler, more delicate, and more active in their®vit $ I 
believe thag to be no real observation, but only a supposition, for 
the more dicate and more branched ends become certainly pple 
at first, and with the diminution of chlorophyll can never increase 
their vitality. Does any one know in what time the Glive- 
coloured broken Sargassum gets pale, and if pale S 
does really sprouf to some extent, which I doubt, how long it 
continues to sprout? and further, after what time do ihe dead 
round air-vesicles of S um break off? I should wish these 
questions cleared up by nal observations, 
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Leiprig-Eutri Germany OTTO KUNTZE 





Renrarkable Prediction of Cold 


In NATURE, vol. xxi. p. 48, in the Meteorological Notes, it 
is stated, on the authority of Mr. Glaisher, that the present 
unusually cold weather set in on October 27, 1878. You perhaps 
are not aware that this was predicted almost to the day by Prof. 
Piazzi Smyth in NaTuRE, vol. v, p. 317. In an article on Heat 
Waves he gives the dates of these phenomena as follows :— 
Years 1834°8, 1846°4, 1857°8, 1868°8, and 1880°0; the heat 
wave of 1880 to be preceded by a cold wave commencing 1878'8, 
which is, I need scarcely say, the end of October, 1878. 

Dulwich, November 17 B, G. JENKINS 





The Lizard 


Last August, while superintending the burning of some dry 
bush in my e, I was surprised to see a ground lizard 
(Lacerta agilis) ran up to the flames and stop on a bed of hot 
ashes, My little son who was with me endeavoured to turn it 
aside with a stick, but on his trying to do so, it darted into the 
fire and was soon consumed, his I thought at the time 
accidental, but later in the day we returned to the same spot, 
and ma few minutes a larger li of the same species delibe- 
rately ran up to the burning bush; it paused on the warm ashes 
wagging its tall to and fro, apparently enjoying the heat, when 
all of a sudden it darted into the flames, and like the first one 
was instantly a willing holocaust. I turned to the Negro, who 
was burning the bush, for explanation, but like most of his race 
he accepted the fact as a matter of course, remarking ‘lizard 
seem to love fire.” My ideas went back to the legends of the 
salamander. ‘The story of the French consul at Rhodes (M. 
Pothonjer), who one day found his cook in a terrible fright 
thinking the ‘‘ devil was in the fire,” and when he looked into 
the bright flames, saw thére a little animal with open month and 
palpitating throat, and on trying to secure it with the tongs, it 
ran into a heap of hot asfes. He secured it and gave it to 
Buffon, who found it to be a small lizard, whose feet and a 
portion of the body were half roasted. M. Pothonier first 
thought it was incombustible, having remained in the fire three 
minutes, but imagined that it might have been brought in with 
the fuel, Nicander, Dioscorides and Pliny, all allude to the 
fire-proof qualities of the ‘‘salamandra,” Anstotle speaks of 
the salamandra’s power of extingnishing fire with the copious 
secretion of saliva which it has the power of ejecting into the 
flames, . As far as my own observation goes all lizards have the 
power of ejecting saliva. The Negroes have a dread of the 
croaking lizard’s (Gecko) “spitting ” at them. I do not believe 
that any Jamaica li has pot nous saliva, but that the saliva 
is deleterious, I am quite sure. That cats get ‘‘ fits” from eating 
lizards is a well accepted fgct, their Aa:r falls out, and they 
become sick and drdop, confirming the belief in the depilato 
propeties of the salamander’s saliva, As Martial puts it (Lib. ii. 

p. lii.) :— 

e‘ Desine jam, Lalage, tristes ornare capillos, 
Tangat et insanum nulla puella caput. 
+ Hoc salamandra notet, vel sæva novacula nudet, 
‘ ‘Ut digne speculo fiat imago tuo.” 
Before clesing these jottings, I should like to correct an error 
in a recent w on Natural History, in which it is stated that 
“the Jguana is extinct in Famegica,” This is nof the case. 
They are still fo be found in numbers on the Cashew trees in the 
lowlands, especial! ee Catherine s. r onee ha gis ofight 
in trying to pull a ene out of a hole in a tree, e tail. 
He Son the batti “by thé shin of his tail.” e K 
Monattrie, St. Andrew, Jamaica, W. 5, JASPER GARGIAL 
` October 14, ° , 
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The ‘‘Hexameter,” Maga tdye dyad}... eT. we 


s $ i ‘ 
Ir is surely no argument against Pfof. Clerk-Maxwe]]’s notion, 
that in the epistle (James i, 17) the enclitic S ticle TE 4 omitted. 
Read, of course, è ere S ° 


TacaBSois T dynt) wal sêr Seppe réAcioy, . 


e 
andhe verse is perfgct. The practice of omitting a word (o 
part of a word) necessary to the scansion of a verse is all to 
common with prosists quoting poetry, I give one example from 
an English writer.’ Robert Bteene, the earliest to allude to 
Shakespeare, in his ‘‘ Groatsworth of Wit bought with a Million 
of Repentance” (g692), quotes, just as if they were prose, six 
lines from a contemporary poet; and in a dolne inserts two 
words and omits two and part of.another! He writes, as prose, 
omitting all that I here give in italics— 
** Then onely Tyrants possesse the earth, 
Who cava gre ahold cise = 
Should each to other bee a slanghter-man; 
Untill the mightiest outHving a 
One stroke were left for Death, that in one age 
Man’s life should ende,” . co ue 8 
I am pleased to leain from the obituary notice in NATURE of 
that great man, that Clerk Maxwell’s thoughts during-his 1llness 
reverted to a play of Shakespeare’s; but had he, less ‘profitably 
thought of Greene’s assault on Shakespeare, and had it ‘truck him” 
that the foregomg must be in‘ heroic verse, what would bethought 
of the critic who should object to this, that the first and fourth’ 
of these so-called veises are, by one syllable éach; tob short? 
Athenseum Club, November 22 C. M: iNGuEBY ý 
A woe beat 





IT cannot be supposed that our translators meant to compose: 
a verse when they wrote the line which- Longfellow transfers 
bodily into his ‘‘ Evangeline” :— 
“ Husbands, love your wives, and be not bitter against them.” 


So the metrical cadence here may be quite accidentél. Still T 
cannot think that the defect of quantity in the final syllable of 
ddos is fatal to the idea that it may be a line from àn early 
Christian doxology : especially when we suppose it’ written ‘in 
Alexandiian or HellenisticeGreek, ` The arsis, or patural stress’ 
of the voice, would cover up the defect, especially if chanting ;. 
and it would scarcely be a defect at all to non-classical ears. 
The process which rapidly from the Christian era ‘sBstitutéd’ 
stress or accent, as we now understand it, for quantity, seems to’ 
have been greatly accelerated by the hymns of the Church. ‘In 
any case every trace of such quotations is of t interest to” 
every student of the New Testament, Ifenry CECIL 
Bregner, Bournemouth, November 22 f 





Uneonscious Cerebration | 


Tu&vE delayed noticing a communication, headed Unconscious 
Impressions, by Mi, C., J. Monro, m Naturg, vol. xx, p. 426., 
This refers to what Dr. Carpenter calls Unconscious Cerebra- 
tion, but which when I discovered it hkewise, I called Un- 
conscious Thought, 

With Mr, Monro’s conclusion that an unconscious impression 
is stronger than a conscious one, his statement does not impress 
me, norįs it supported by my own experience. 

My attention had ‘been recalled to the subject by observing 

ildren, and in their actions it appears to me we may find the 
beginning of the process of unconscious cerebration, So far it 
appears that conscious cerebration precedes and lays the foundation 
for the unconscious process, When a baby is practising, as for 
instance in handling an object, its attention -is closely given in 
the early stages and in its various experiments, and it is only, 
after a time that the performance becomes purely mechanical, 

The same is to be noted of young animals. * 

Hence I conclude that as various practices become habitual, 
and, as some style them, Instinctive, conscious cerebration ceases 
to be employed. Thus is formed the habit of only regarding 
some objects consciously, and necessarily that of regarding 

thers without cerebration, Thus I treat unconscious cerebra- 
Sons as becoming habitual. Hype CLARKE 
32, St. George's Square, S.W., November 20 à 
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Mr, Thomas Bolton’s Natural History Discoveries 

I ONLY became aware on Saturday evening last, the 15th inst., 
of ¢he paragraph kindly inserted by Prof. E. Ray Lankester, 





F.R.S., as editor, in the Quarterly fournal of Microscopical 
“Science for October, in raferencesto my studio and agency for 
the supply,of microsgopic organisms, Of course I have tot 

him most sincerely for calling the attention of naturalists to my 
e efforgs, and so strongly daling on to support me, but he 

has given me credit in some diréstions which & due to other 
naturalists to whom I am under considerable obligations. I wish 
tg correct this view at once by writing # your od Sorte in 
preference to wai till the next number of the Quarterly 
can appear. Prof. Lankester’s, language “may lead those who 
have not seen other reports to put down the actual first finding 
of several organisms new to the British fauna to me, whereas 
several of them were first picked up by others? 

The Zeptodora was found at Olton during a visit made bya 
party of the Birmingham Natural History and Microscopical 

oclety on July 26. Whilst the president, Mr. Graham, the 
curators, Messrs. Levick and Lloyd, some other members, and 
myself, were searching the pool from a boat, Mr. Levick’s 
un sharp eyes first called the attention of the others to 
some lively organism in his bottle, which he at first thought to 
be a larva, and Mr. Graham was, I believe, the first to suggest 

` that it was probably a larval form of an Entomostracan. After 
this they were collected in large numbers with the net. As scon 
as ible I asked my friend Mr. Forrest to make a drawing, 
which I had printed, and drew up a short account of it for my 
subscribers, describing it as a larval form of one of the Ento- 
mostraca ; but before I had finished writing this I found one 
ing four large eggs in the second segment of the body, 
which fact I added to my description, and which I pointed out 
would lead to the supposition that it was no larva, but a mature 
animal, I sent the specimens out on August r, and the earliest 
notice I had from my subscribers was from Sir John Lubbock, 

F.R.S., who wrote by return to say he was much interested in 

the curious crustacean which he believed to be new to this 

country, and on August 6 Prof. Lankester wrote to say the 
crustacean I had sent was the Lepfodora hyalina. In looking over 
the water in which we had taken the Leptodora, I found another 

Entomostracan which was new to me, and I called Mr, Forrest's 

attention to it, and gave him some specimens which he took 

home and studied, and finding no tracę of them in Baird’s “ Ento- 
mostraca,” ae made a drawing of it and drew up a description of 
tit for the Midland Naturalist of September, under the name of 

Daphnia bairdii. With permission of the editor I distnbuted 

copies of this plate and description, with living specimens, to my 

subscribers on August 8, and on the 13th Prof. Lankester wrote 

-me to say ‘‘the beautiful Daphnia bairdii of Mr. Forrest is the 

already described Ayalodaphnia kalibergensis of Schodler” (see 

Mr. Forrest's further remarks, Aid. Nat., November, page 281). 

In looking over Prof, Lankester’s remarks, I was surprised to 

see his account of the new Protozoa, which reminded me that on 

April 30 hf had written to me saying that tae Amceb:e ering 

was only interesting, and asking me to send hima good lot gore, 

-as he thought he had found something new, but I could only 

send him a smal tube more, as this, together with the large 

Amcebee to which he refers, came from a small beaker aquarium 

in the study of my friend Mr, Levick. 

I must apologise for having taken up so much of your space, 
but in fairness to Mr. Levick and Mr. Forrest, I could not well 
let the report pass without comment, giving them full credit of 
first finding the objects; but at the same time I canfot help 
‘thinking that the discoveries (if ever published) would have been 
much longer before they had been brought before the scientific 
world, had it not been for the distribution of the specimens 
through my agency. As it is, however, my wish not to take 
more credit than is due, I shall always be glad to point out the 
first finders of organisms which may be entrusted to me for dis- 
tribution, and which may a/t: wards turn out to be of any special 
interest. 

In furtHerance of Prof. Lankester’s kind appeal to naturalists 
for the pecuniary support of my agency, I must really ask them 
toact upon it, as, so far, my studio’is not sufficiently remunerative 
to induce me to persevere with it much longer, as my receipts 
for the last year have barely covered my office rent, collecting, 
and inditidual expenses, THomas BOLTON ® 

17, Ann Stre€t, Birmingham, November 19 





w Intdilect in Brutes 


THE following is a curious instance of discrimipation, which I 
have observed in my bullfinch, He is in the habit of coming’ put 
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E m eS 
of his cage in my room in the morning. In this room there 1s a 
miso? with8a marble slab before it, and also a very cleverly- 
executed water-colour drawing of a hen-bullfinch, lifesize, The 
firsg thing vehich my bullfinch does on leaving his cage is to fly 
to the picture (perching on a vase just below it),and pipe his 
tune fn the most insinuating manner, accompanied with much 
bowing to the portrait of the hen-bullfinch. After having uly paid 


his ad to it, he generally spends some tithe on the marble 
slab in front of the looking-glass, but without showing the 
slightest emotion at the sight of his own reflection, or worthying 


it with a song. Whether this perfect coBiness is due to the fact 
of the reflection being that of a cock-bird, or whether (since he 
shows no desire to fight the reflected image) he is perfectly well 
aware that he only sees himself, it 1s difficult to say. 

SOPHIE FRANKLAND 





“Asla Minor” in the “Encyclopedia Britannica” 


In the article on “Asia Minor” in the new edition of the 
“Encyclopædia Britannica,” in speaking of Tchibatcheff’s 
t Asie Mineure,” the writer says: ‘But those [vols.] which 
should have contained the geology and the archrology have 
never been published.” As this may mislead some of your 
readers it may be worth recording the fact that the on 
geology was published in 1867-69; and the palxontological 
division in 1866-69. J. B. B. 

Oxford 


ON THE SOLUBILITY OF SOLIDS IN GASES! 


THES investigation was undertaken in the hope that, 
by an examination of the conditions of liquid matter 
up to the “critical” point, sufficient knowledge might be 
gained to enable us to determine under what particular 
conditions liquids are dynamically comparable, in order 
that the microrheometrical method? (which the Royal 
Society has done one of us the honour of publishing in 
the Philosophical Transactions) might be applied to 
determine their molecular mass and energy relations, It 
seemed that as the laws relating to gases and liquids 
merge at what was called by Baron Cagniard de la Tour? 
“état particulier,’ and by Dr. Andrews‘ the “ critical 
oint,” an examination of matter up to the limit of the 
i uid state would be likely to yield us much information. 
The time we have to devote to scientific work being very 
limited, we found that it was quite impossible to make 
much advance by using the apparatus devised by Dr. 
Andrews, as the time required ta change from one liquid 
to another was more than we had at our disposal. e 
therefore devısed a new apparatus, which will be de- 
scribed in a more lengthy communication, but which, we 
may state, can be opened. the liquid changed, and again 
closed for a new experiment, in about one minute, 

The question as to the state of matter immediately 
beyond the critical point being considered by Dr. 
Andrews to be at that time incapable of receiving an 
answer, we imagined that some in noes might be gained 
into its condition by dissolving in the liquid some solid 
substance whose fusing poing was much above the critical 
point of the liquid, and noticing whether, on the latter 
passing its critical point and assumigg the gaseous con 
dition, the solid was precipitated or remained in solusion. 
We found that the solid was not deposited but remained 
in solution, or rather in diffusion, in the atmosphere of 
vapour, even when the temperature was raised 130° above 
the critical point, and the gas was considerably éxpanded. 
When the side of a tube containing a strong gaseous 
solution of a solid is approached by a red hot ison, the 
part next the source of heat becomes coated with a crys- 
talline deposit which slowly redissolves om allowing the 
local disturbance of temperature to disappear. 'Rarefac- 
tion geems te be the cause of this deposition, because if | 


1 By J.B Hannay, F.R.S.E., F.C S., and James Hogarth. Read at 
the RoyaPSociety, November 20, e? 
2 “Om the Mi heometer,’’ Péri Yraxs Roy. Sec , 1879 
3 elan. Qkin , series ame, axi. p. 127; XV. p 410. 
4 ‘eBakerian Lecture, OP/ul, Trans. Koy. Soc , 189, p. 588. A 
. ‘ e 


the temperafurd be raised equally and the volume retained 
at its original value, no deposition takes plgce. Those 
experiments have been done with such solvents as alcohol 
(ethyl Ad methyl), ether, carbon disulphide and tetra- 
chloride, Be el ag and olefines, and sueh solids as 
sulphur, orides, bromides, and iodides of the nfetals, 
and organic substances such as chlorophyll and the 
aniline dyes. *Some solutions show curious reactions at 
the critical poing Thus ethyl alcohol, or ether, deposits 
ferric chloride from golution just below the critical point, 
but re-dissolves it in the gas, when it has been raised 8° 
or 10° above that temperature. 

It appeared to us to be of some importance to examine 
the spectroscopic appearances of solutions of solids when 
their liquid mefistrua were passing to the gaseous state, 
but as all the substances we have yet been able to obtain 
in the two states give banded spectra with nebulous 
edges, we are only able to state that the substance does 
not show any appreciable change at the critical point of 
its solvent. Such was the case with anhydrous chloride 
of cobalt in absolute alcohol. It was suggested to us by 
Prof. Stokes that the substance obtained by the decom- 
position of the green colouring matter of leaves by acids, 
and which yields a very fine absorption spectrum, might 

~be useful for our purpose. We have prepared the sub- 
stance according to the careful directions so kindly fur- 
nished us by Prof. Stokes, and find that it shows the 
phenomenon in a marked manner, whether dissolved in 
alcohol or ether. The compound is easily decomposed 
by heat under ordinary circumstances, and yet can be 
dissolved in gaseous menstrua, and raised to a tempera- 
ture of 350° without suffering any decomposition, showing 
the same absorption spectrum at that elevated tempera- 
ture as at 15°. 

We considered that it would be most interesting to 
examine by this method a body such as sodium, which, 
besides being an element, yields in the gaseous state 

absorption lines, An opportunity seemed to be 
afforded by the blue solution of sodium in liquefied 
ammonia, described by Gore,! but we found that, on 
raising the ammonia above its critical point, the sodium 
combined with some constituent of the gas, forming a 
white solid, and yielding a permanent gas, probably 
hydrogen. 

There seems, in sofne cases, to be a slight shifting of 
the absorption bands tqwards the red, as the temperature 
rises, but we have as yet been able to make no accurate 
measurements. 

When the solid is precipitated by suddenly reducing 
the pressure, it is crystalline, and may be brought down 
as a “snow” in the gas, or on the glass as a “frost,” 
but it is always easily redissolved by the gas on increasing 
the pressure. These phenomena are seen to the best 
advantage by a solution of potassic iodide in absolute 
alcohol, 

We have, then, the phenomenon of a solid with no 
measurable gaseous pressure, dissolving in a gas, and not 
being affected by the See 4 of its menstruum through 
the critical point to the liquid state, showing it to be a 
true case of gasepif® solution of a solid. 

Peivate Laboratory, Sword Street, Glasgow 





ON PH@TOGRAPHING THE SPECTRA OF THE 
© e STARS AND PLANETS * 


FOR many years it has seemed probable that great 

interest would be attached to photographs of the 

spectra of heavenly bodies, because they offer to us 

conditions of temperature and pressure that cannot be 
attained by any means known" at present on the 

The especial point of interest is connected with considera- 
e 
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tions regarding the probable non-alementary nature of thg 
so-called elementary bodiew. There has long been 4 sus- 
Picion in the minds of scientific mer that one or more 
truly elementary bodies would be found from which those, 
substances which have nq@t as yet be&n*decomposef are 
formed. The recent publications ¿of Lockyer have at- 
tracted particular attention to this topic. ® ò 

The most promising laboratory processes for accom- 
plishing the dissociation of ,our present elements depend 
upon the action of heat, especially when accompanied by 
electrical influences, and upon relief of pressure. But 
the temperature we can employ is far below that found in 
the stars, which is comparable only with the heat of our 
sun, and when in addition-the apphcation of heat is 
restricted by the narrow range of circumstances under 
which we can also reduce the pressure, complete success 
seems to be impracticable ın the laboratory. 

But in the stars, nebule, and comets, there is a multl- 
-tude of experiments all 1eady performed for us with a 
variety of conditions of just the kind we need. It re- 
mains for us to observe and interpret these results, and 
this is the direction I have sought to pursue, 

There is but one mode of investigation that can add 
materially to the knowledge astronomy has given us of 
the heavenly bodies—that is the spectroscopic. This in 
its turn 1s capable of a subdivision into two methods, one 
by the eye, the other by photography. Each of these 
has its special advantages and-each its defects. The eye 
sees most easily the middle regions of the spectrum, and 
can appreciate exceedingly faint spectra; by the aid of 
micrometers it can map with precision the position of the 
Fraunhofer lines, and by estimation it can with tolerable 
accuracy approximate to the relative strength, breadth, 
and character of these lines. The character of the spec- 
trum lines is, however, of great value for the purposes 
we are now speaking of, and the greatest precision is 
needed. Photography, on the other hand, as applied to 
faint spectra, deals mainly with the more *refrangible 
region, and cannot at present be employed in stellar work 
below the line F. Fortunately there is no break in the 
spectrum between the place where the eye leaves off and 
photography begins, and hence the two methods lend one 
another mutual assistance. The photograph, when suit- 
ably accommodated with a standard reference spectrum 
from some known source, gives valuable indications as to 
the positions and all the peculiarities of the lines, 

But the application of photography to thé taking of 
stellar spectra is surrounded by obstacles. These are 
partly due to the small quantity of light to be dealt with, 
and partly to the fact that it is necessarf to overcome the 
motion of the earth and other causes, such as atmospheric 
refraction, which seem to make a star change its place 
continually. The exposures of the sensitive plate require 
to be sometimes for two hours, even with a large tele- 
scope and if during that time the image of the star at 
the focus of the telescope dhas changed place x}, of an 
inch, the hght no longer falls on the slt of the spectro- 
scope, The changes of the earth’s atmosphere in regard 
to photographic transparency, as well as by fog, also offer 
impediments and promote the chances of failure, There 
is often a yellow condition of the air, which may increase 
the length of exposure required forty times or more. 

It will. from what has been said above, be readily per- 
ceived that a research such as this consumes a great deal 
of time; infact, these experiments and the preparations 
for them hav@ extended over more than twelve years. A 
large telescope is required, and for many reasons the 

efector at first seems most suitable. Recently, however, 
f have found that the refractor has alse some special 
advantages. S 

„In 1866,I had already constructed a silveréd „glass 
reflector of 154 inches aperture, ‘which was commeyced 
in 1858, and þad taken with it many hundreds of photo- 
graphs of the moon. But as the mounting had been 
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e contrived for lunar photography afid to avoid the moon’s 


mofion in declination,*the imstrument was not suitable 
for the spectroscepic work contemplated. A reflector of 
28 inches aperture was therefore commenced in 1866, and 
in $871 it was reatly for use. ẹ @ 

On May 29, 1872,.my first photograph of the spectrum 

f a star wał taken, the spectrum of Vega being phpto- 
graphed by the aid of a quartz prism. At this time I 
did not happen to know that Dr. Huggins, who is so 
distinguished for his thorough and accurate researches 
on the visible portion of the spectra of the heavenly 


bodies, had already made some attempés in this direc- 


tion, as 1s shown by the following paragraph from the 
Transactions of the Royal Society for 1864:—‘On 
the 27th of February, 1863, and on the 3rd of March of 
the same year, when the spectrum of Sirius was caused 
to fall upon a sensitive collodion surface, an intense 
spectrum of the more refrangible part was obtained. 

rom want of accurate adjustment of the focus, or from 
the motion of the star not being exactly compensated by 
the clock movement, or from atmospheric tremors, the 
spectrum, though tolerably defined at the edges, presented 
no indications of lines. Our other investigations have 
hitherto prevented us from continuing these experiments 
farther, but we have not abandoned our intention of 
pursuing them.” 

During August, 1872, I took several photographs of the 
spectrum of Vega, and these showed four strong lines at 
the more refrangible end of the spectrum, the least 
refrangible being near G. On pursuing the subject and 
seeking to ascertain what substances gave rise to these 
lines, it became obvious that a photographic study of this 
part of the spectrum for the metals and non-metals was 
necessary to interpret the results. This, of course, opened 
out a large field for experiment, requiring many years for 
its study, and hence, as several physicists were engaging 
in the study of the spectra of the metals, I concluded to 
discontinge the experiments commenced in 1870 on the 
spectra of the metals and to confine the investigation 
mainly to the non-metals. The initial step was, however, 
to obtain a fine photogiaph of the normal solar spectrum, 
so that the wave-lengths of the lines up to O [wave-length 
3440] might be determined with precision. 

In the spring of 1873 I published a paper on the dif- 
fiaction spectrum of the sun, Dlisted by a photograph 
embracing the region from wave-length 4350, near G, to 
3440, nek O, and in the fall of the same year took photo- 
graphs of the spectra of several non-metals, nptably 
nitrogen, carbon, and oxygen. The experiments were 
interrupted, in the spring of 1874, by going to Washing- 
ton to superintend the photographic preparations for 
the United States observations on the transit of Venus. 

Since that time my experiments have been divided into 
two parts, an astronomical portion occupying principally 
the summer season, and a laboratory portion i ng the 
rest of the year, The former consisted of photograplis 
and observations on the spectra of the stais, planets, and 
sun; the latter of photographic work on the spectra of 
the elements, and particularly the mon-metals, and has led 
to the discovery of oxygen in the sun. : 

In 1876 Dr. Huggins published a note in the Pro- 
ce of the Royal Society, accompanied by a wood- 
cut of jhe spectrum of Vega, with a comparison solar 
spectrum, Seven lines were observed in the spectrum of 
Vega. In the summer and autumn of 3876 I made 
several photographs of the spectra of Vega, a Aquile, 
and Venus, and sent a note concerning thém to the 
American Journal. Si 

Since thate time Dr, Huggins has pursued the subject 
pat Hes spite of the London atmosphere, and has 
attainéd very fine results, which I had the, pleasure of 
seythg at his observato#y last spring. These he is preparing 
to-publish shortly. In my observatory photographs have 
been taken of the spectrum of Vega, Arcturus, Capella, 


NATURE" a 


PAVov: 27, 1879 





a Aquilæ, Jupiter, Mars, Venus, the modn, &c. Recently 
thg Mlan hs been to have a comparison solar spectrum 
on every plate, derived dither from the diffused light of 
oug atmosphere or from the moon or from Jyfiter. In 
this way ne difficulty in determining the waye-lengths of 
the tines is encountered, and the changes produced by our 
atmosphere are eliminated. The telescope and espectro- 
scope are now in good working order, buł to secure the 
requisite degree of precision of movément it has been 
necessary to make seven different driving-clocks before a 
satisfactory one was attained. 

It has been remarked that on ‘account of the faintness 
of the light of stellar spectra, prolonged exposures of the 
sensitive plate are required. In former times, when the 
dry processes of photography were mtfch less sensitive 
than the best wet plates, the exposure was limited by the 
length of time the plate could be left in the camera with- 
out being stained by drying. But now, since the felatino- 
bromide process has been introduced, this obstacle has 
been removed and a sensitive plate is sometimes exposed 
two hours to the spectrum of a star and then almost an 
hour to Jupiter for the comparison spectrum. The best, 
and most sensitive, gelatine plates I have used are those 
made by Wratten and Wainwright, of London; Dr. 
Huggins was good enough to call my attention to 
them. 

It is not worth while to describe the various forms of 
spectroscope that have been employed in the last ten 
years ; quartz, Iceland spar, hollow prisms and flint glass 
have been the materials, and they have been sometimes 
direct vision and sometimes on the usual angular plan. 
Gratings on glass and speculum metal given to me by 
Mr. Rutherford have been tried. The length of spectro- 
scope has been sometimes 28 feet and sometimes not 
as many inches. 

The especial spectroscope for stellar work that is now 
on the telescope 1s intended to satisfy the following con- 
ditions : (1) to get the greatest practicable dispersion with 
the least width of spectrum that will permit the lines to be 
seen; (z) to use the entire beam of light collected by the 
28-inch reflector or 12-inch achromatic without loss by 
diaphragms; (3) to permit the slit to be easily seen so 
that the star may be adjusted on it; (4) to avoid flexure 
or other causes that might change the position of the 
spectrum on the sensitive plate it pointing the telescope 
first on one and then on another object ; (s ) to admit of 
observing the spectrum on the sénsitive plate at any time 
during an exposure without risk of shifting or disarrange- 
ment. The dispersion is produced by two heavy flint 
prisms which are devoid of yellow colour ; the telescopes 
are about 6 inches in focal length, and the slit has a 
movable plate in front of it, enabling the operator to 
uncover either the upper or the lower portion at will. 

During the past summer this spectroscope has been 
used with the Clark refractor of 12 inches aperture, partly 
because the 28-inch reflector has been kept unsilvered 
since it was used in taking photographs of the transit of 
Mercury, on account of its @mployment in certain experi- 
ments on the sum Moreover, there is an advantage 
possessed by the refractor for this *ork which does not 
appear at first sight, Naturally one supposes shat a 
reflector which brings all the rays from the star, no 
matter what their r ibility, to a focus in one plane, 
would be best, because when the slit is put ing that plane 
it is equally illuminated by rays of all refrangipilitios and 
the spectrum will be parallel-sided in its whole length. 
On the other hand a refractor is not achromatjc® for the 
violet end of the spectrum comes to a focus either inside 
or outside of the plane of the rays in thë middle of the 
spectrum, and in observing the spectrum it is not parallel- 
sided. Thi§ peculiarity was used by Mr. Rutherford to 
enablg him to correct a telescope for the ultra-violet 
rays. Itis edsy, raefon miii a refraçtor, so to adjust 
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tolerably wide at F and G, and which gradually dint- 
nishes in width towards H, and finally becomes Jinear 
atM. Now as the effect of ajmospheric abgorptidm on 
the sp m increases as you pass from G toward H and 
above H by diminishing the width of the spectrum you 
can in some measure neutralise the. effect,*and af one 
exposure obtain a photograph of nearly uniform intensity 
from ehd to gh though it is of variable width. If it 
were not for thig it would be necessary to have the spec- 
trum over-exposed at G in order to be visible above H, 
or else to resort to an elaborate diaphraghming which is 
difficult. 

It is my intention next season to return to the use of 
the 28-inch reflector, because it collects nearly five times 
as much light as the 12-inch does, after making allowance 
for the secondary mirror. Of course in a large reflector 
the difficulties of flexure and instability of the optical 
axis axe much increased, and keeping a star on the slit 
will be troublesome, especially as the magnifying power 
on the image is about 50. 

As to the results obtained, it has already been men- 
tioned that the spectra of several stars and planets have 
been photographed. The subject of planetary spectra will 
be reserved for a future communication. A preliminary 
examination at once shows that these stellar spectra are 
divisible into two groups: (1) those closely resembling 
the solar spectrum, and (2) those in which there are rela- 
tively but few lines, and those of great breadth and in- 
tensity. ‘The photographs of the spectra of Arcturus and 
Capella are so similar to the solar spectrum, that I have 
not up to the present detected any material differences. 
But, on the other hand, the spectra of Vega and a Aquilæ 
are totally different, and it is not easy without prolonged 
study and the assistance of laboratory experiments to 
interpret the results, and even then it will be necessary 
to speak with difidence. I have not as yet obtained any 
stellar spectrum photographs belonging to the third and 
fourth groups of stellar spectra as described by Secchi. 
These, if obtainable, will aid materially in discussing the 
whole subject, but unless a Star passes near the zenith it 
is hard to make a fair study of its spectrum by photo- 
graphy, because atmospheric absorption in the ultra-violet 
region increases rapidly as the altitude decreases. In the 
case of the sun I have found that at sunset the exposure 
necessary to photograph the spectrum above H, is often 
200 times as long as at mid-day. . 

In the case of the spectrum of Vega, when examined 
by the eye, the lines C, F, near G and 4, are readily 
visible, but lines such as D and å are telatıvely faint. It 
is clear, then, that hydrogen exists to a large extent in 
the atmosphere of tbat star. But on examining the pho- 
tograph of its spectrum it is evident that other lines just 
as conspicuous as the hydrogen hnes, are present. One 
of these corresponds in position and character to H,, and 
seems to coincide with a calcium lme. It appears to 
me, however, that the evidence of this coincidence is not 
complete, É 

In attempting to reaso from these photographs as the 
matter now stands, it is necessary to try at every step 
farther experimeggs in order to find out whether the facts 
agree with the hypothesis, and it is this very condition of 

irs that gives hopes of resultg valuable in their bearing 
on terrestria! chemistry and physics. In the photographs 
of the s of Vega there axe eleven lines, only two 
of whieh are certainly accounted for, two more may be 
calcium the remaining seven, though bearing a most 
suspycious resemblance to the hydrogen lines in their 
generel characters, are as yet not identified. It would be 


e . 
investigate photographieaMW the spectra .of the gaseous 
nebula, for in them the most elementary condition of, 
matter and the simplest spectra.4re doubtless found? 
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THE FUNCTION OF CALGROPHYLL » °* 


e 
"THE Report of the Berlin Academy for July last con- 

, tains a remarkable paper by Pref, Pringsheim 
on this subject. In pursuing his researches upon chlor$- 
phyll, he had found that positive results could only be 
obtained by employing éze%se light, and in this paper he 
gives some account of the conclusions at which he has 
been enabled te arnve by the use of this method. 

By means of a heliostat and a strong lens, the object to 
be observed under the microscope is bnghtly and con- 
stantly illuminated ; the effects of this illumination, which 
are striking, are produced in a few (3-6) minutes. As- 
suming that the object contains chlorophyll-corpuscles, 
the first visible effect is the rapid disappearance of the 

een colour, so that the object appears as if it had been 
ying for some days in alcohol, the corpuscles retaining 
however their form and consistence. Ghanges now 
gradually become apparent in the protoplasmic cell- 
contents; the circulation of the protoplasm, where it exists, 
is arrested ; the bridles of protoplasm rupture, and the 
nucleus is displaced; the ectoplasm contracts, becomes 
permeable to colouring-matters, and the turgidity of the 
cell disappears ; the cell presents, in fact, all the symptoms 
of death. 

It seems natural to suggest that these effects may be 
due, to some extent at least, to the action of the high 
temperature to which the cell 1s exposed under these con- 
ditions. Prof Pringsheim, anticipating this criticism, 
is careful to point out that they are produced by all the 
different parts of the visible spectrum. They are quite 
evident when the light has previously posted through a 
solution of iodine in carbon disulphide, but they are more 
distinct when the light has passed through an ammoniacal 
solution of cupric oxide; the light to which the object 
is exposed consisting, in the former case, of red rays, 
in the latter, of blue and violet. Moreover, if the 
solution of iodine be so concentrated that only the rays 
of a greater wave-length than 000061 m.m. can pass, 
these effects are not produced although about eighty per 
cent. of the heat is transmitted ; on the other hand, if the 
ammoniacal solution of cupric oxide be so concentrated 
that the whole of the rays of low refrangibility to a wave- 
length of o’o0051gm.m. are absorbed, the effec® are rapidly 
ang vividly produced, although the amount of heat which 
passes is comparatively small. From these facts he con- 
cludes that the phenomena in questior®are the results not 
of the action of heat, but of that of light. 

This important point being settled, he proceeds to 
determine in what manner this action of the intense light 
is affected by the atmosphere in which the object exists. 
As-tge result of a variety of experiments he finds that 
these effects are only produced when the atmosphere 
contains oxygen. 

These are very briefly the facts which Prof. Piingsheim 
has ascertained by this method ; we will at once pass to 
the consideration of the conclusions which he draws from 
them. He concludes, in the first place, that the decom- 
position (oxidation) of chlorophyll in the living plant is a 
process of combustion which 1s influenced ant promoted 
by the action of light, and which stands in no relation to 
the decomposition of carbonic acid by the plant. Since 
the green colour of the chlorophyll-corpuscles which have 
become blanched is not subsequently restored, even 





worth while to subject hydrogen to a more intense,|*though the cell continue to live, it appears. that this 


EA ae than any ye attained, to see whether in 
photographs of its spectrunt under those circumstances 
any trace of these lines, which extend to wav®-length 
3700, could be found, R e 
It is to behoped that" before Jong we mayẹbe able to 
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oxidation of the chlorophyll ıs not a norsial physiological 
occurrence, but that itis purely pathological. Prof. Prings- 
heim wąs unable to find any substance in® the .cells 
which might be regarded as roduct of the dijdation 
of the chlorophyll, neither could he detect any increase e 
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” of the fat or starth in the a, aT cell, nor the formation 


of grape-sugar or degtrin: he therefore concludes that 

ethe products of the oxidation gf the chlorophyll are given 
off in the,gaseous form. In the second place he concludes 
that the changes proce in the protoplasmic cell-contents 

* arethe direct effeets of the phpt@chemical action of light. 
That they are not due to the presence of the products of 
the decomposgd*chlctophyll is shown by the fact that they 
May be observed equally well in cells which do not contain 
«chlorophyll, such as the stinging-hairs of the nettle, &c. 
This being the case, he infers that they too are produced 
by a process of combustion. The final conclusion to 
which he comes is that chlorophyll exercises a protective 
influence over the protoplasmic cell-contents by absorbing 
the actinic rays of the spectrum, thus diminishing the 
combustion (respiration) going on in the cell ; that it is in 
fact the regulator of the respiration. 

In another series of experiments Prof. Pringsheim 
endeavours to determine what are the substances which 
become oxidised in the process of respiration. He finds 
in all chlorophyll-containing cells, a substance which can 
be best extracted by immersing the parts—leaves for 
instance—in dilute hydrochloric acid for several hours. 
This substance, to which he gives the name of hypo- 
chlorin or hypochromyl, is of an oily nature; it is pro- 
bably a hydrocarbon which consists only of carbon and 
of hydrogen, or one which contains oxygen also in its 
molecule, but in smaller proportion yan the carbo- 
hydrates ; it is soluble in alcohol, ether, turpentine, and 
benzol, but insoluble in water and in solutions of neutral 
salts ; it occurs in long, red-brown, crystalline needles 
which soon harden after extraction, into an imperfectly 
crystalline mass’ of resinous or waxy consistence. It is 
readily oxidisable, as is shown by the fact that it dis- 
appears from the cell on exposure to intense light in an 
atmosphere containing oxygen, even sooner than the 
chlorophyll. Prof. Pringsheim is of opinion that this 
substance is the first product of the assimilation of the 
chlorophylkcorpuscle, and that starch and oil are sub- 
sequently formed from it by oxidation, 

pplying these views to the life of the cell under 
ordinary conditions, the changes going on in the cell 
when exposed in the air to sunlight would be somewhat 
as follows : the general protoplasm would undergo some 
amount of oxidation, but not so much as to materially 
diminish its quantity or affect its properties; in the 
chlorophyll-corpuscles, oxidation would be either entirely 
arrested ineconsequence of the absorption of the actinic 
rays by the green colouring-matter, or®at least so much 
diminished that the synthesis of the elements of Water 
ae carbonic asid to form hypochlorin could take 
place. 

Since this paper is stated to be a merely provisional 
account of these very interesting experiments, it is 
hardly fair to submit it to a detailed criticism : it will be 
better to wait until the publication of the more complete 
account which Prof. Piingsheim promises in early 
number of his Jahréucher. Kil that will be attempted 
at present is to indicate some of the principal difficulties 
which beset the acceptance of these new views. For 
instance, exception may be taken to the view that chloro- 
phyll, when exposed to intense light is oxidised into 
gaseous bodies. It is well known that an alcoholic 
solution of chlorophyll, when exposed to sunlight in the 
presence bf air, becomes oxidised and assumes a pale 
yellow colour ; ıt may be that this also takes place in the 
chlorophyll-corpuscles, the yellow colour bing hardly 
distinguishable on account of the smallness of the quantity 
which is present. Again, it will doubtless have occurred 
to every reader of this paper that hypochlorin may be 
nothing more than the wax which has long been known 
to exist in considerable quantity in chlorophyll-corpuscles. 
But jhe main difficultyehas reference to the ‘protectiva 


e funcfions which Prof. Pringsheim ascribes to chlorophyll. 
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Admitting that the changes described above as occurring 
in the protoplasmic cell-contents are rdilly*the results of 
excegsive „oxidation consequent upon exposure to the 
intense light, it is evident that they are effected less 
quickly thgn the oxidation of the chlorophyll sae ; that 
is to say that, ceteris paribus, the chlorophyll is more 
readily oxidised than the protoplasm. This being the 
case, it is not easy to understand how the former can 
efficiently protect the latter from the oxidising influence 
of light and regulate its respiration. Tis difficulty might 
perhaps be met by the suggestion that fresh supplies of 
chlorophyll are continually being fofmed, but we have no 
knowledge yet at present of any such continual formation 
of chlorophyll; on the contrary, it is a well-established 
fact that when once the chlorophyll of a corpuscle is 
oxidised, it does not regain its green colour. 

It might perhaps be possible to obtain some further 
knowledge on this subject by observing the effects pro- 
duced in cells by the action of strong light falig upon 
them, in some cases, directly, in others, after having 
passed through a solution of chlorophyll which would be 
renewed from time to time if necessary. If it were 
found, that, in the latter case, the cells remained unin- 
jured whereas in the former they soon died, some im- 
portant evidence in favour of Prof. Pringsheim’s views 
would be obtained. It might then be possible to extend 
these experiments and to bring about the formation of 
starch from carbonic acid and water in the cells of fungi, 
and even of animals, for Mr. Geddes’ inteiesting obser- 
vations on planarians show that animal as well as vege- 
table protoplasm is capable of effecting this synthesis. 

SYDNEY H. VINES. 


THE CAMBRIDGE NATURAL SCIENCES 
TRIPOS 


VV OULD science suffer by the division of the second 

part of the tripos into a non-biological and a 
biological division which might be taken in successive 
weeks with separate examiners? 

Let us make sure that in future geologists know well 
their chemistry and physics, and insist on all biologists 
knowing how to work their microscope well. Perhaps 
some geologists will shiink from a division of subjects ; 
and consider that every geologist should know palæon- 
tology well. But the study of fossfl plants and animals 
is surely a part of systematic botany and zoology; in fact, 
geology and palzontology would gain by being separated, 
so far as the one is physical, stratigraphical, petrological, 
and mineralogical, or the other truly biological The 
knowledge of fossils as characterising a “formation” is 
not a biological subject ; a man may recognise fossils wel} 
enough for geological purposes who knows little of zoology 
properly so called. Biology suffers greatly from the want of 
palzontologists as distinct from physical geologists and 
petrologists. How many men are there who would agree 
that biology (“the study of things living or that have 
lived”) is very difficult to separate from physical and 
non-biological subjects for exdminational purposes? Let 
us acknowledge that it is more necessary that, at the 
commencement of his scientific cared? a man should be 
known and recognised gs a well-educated biologist than 
as a vegetable anatomist, or a paleontologist, or an 
embryologist. Every, man seeking biological honours 
may find sufficiently little chemistry and physies in the 
first of the natural sciences tripos not ta,daunt him, 
if he is capable of research. Surely it is better to gecure 
a man’s general physico-chemical knowledge if he is to 
be a geological surveyor of the first rank, and also train 
him in elementary biology, than to encourdp® too early 
specialisation. . 

Myeproposaf is that in the second part of the natural 
sciences¢ripos four or more examipens Should be specially 
chosen to,set anf approve ghe®biological questions, and 
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four. or morepth@ physico- 


; chemical and geological quest 
ons ; th 


_ the latter should have a separate clagg-list 
xamination, withe four written papers *of 
i. each, and a practical examination : and that 
iological examination should have four Apers dhd 
other rëspećts similarly conducted, letting no special 
‘ks gf distinction be given. Few first-rate candidates 
desire tætake both these examinations, and if they 
lesire -further distinction in particular subjects, original 
work in research or authorship, is surely the best test ; 
and the University méght subsequently give to competent 
“men. degrees in science which now it unfairly cannot 
give; the degree of Doctor of Science should be given 
"~. to men qualified to be University Readers or Professors 
oo in Science, ge 
Mr. Hillhouse, of Trinity, the Assistant Curator of the 
a dge Herbarium, and one of the editors of the 
Review, in an article last week, admits that 
ue za many promoters of learning might think a sign of 
unrest and indecision, rather than of real growth, namely, 
“that the regulations issued by the Board of Natural 
| Sciences Studies must be very mutable, and continually 
¿o need revision, As to the argument for human anatomy as 
“such receiving a prominent place in a tripos, Mr. Hill- 
house says it rests on the fallacy that men are likely to 
study a subject with more interest if it is made a subject 
Of a tripos, than if it is included in the M.B. But, his 
= experience is, the man who will not work for his M.B. 
will surely not work for his tripos; if anything, he will 
- work better for M.B. than tripos. 
; The University of London, having for a long time 
¿> required all candidates for the degree of B.Sc. to pass in 
` elementary mathematics, physics, geology, palzontology, 
and the other biological sciences, as well as logic, has 
_ how reverted to the wiser plan of examining at its ist 
‘BSc. in elementary mathematics, physics, inorganic 
‘chemistry, and elementary biology, and at the degree 
examination (for B.Sc.), giving the degree for passing in 
three out of nine divisions of sciences, so that a biological 
ent may, if he chooses, enter for a very clearly-detined 
4 ination in botany, zoology, and physiology. The Cam- 
` bridge man will then soon prefer the B.Sc. Lond., with the 
subsequent possibility of a doctorship in science, given for 
thorough attainment in the special subject of his life-study 
and teaching, unless biology receives fair play at Çam- 
bridge. Why is it that Martin, Hartog, Marshall, and Vines 
havetaken their D.Sc. (Lond.), to mention biologists only? 
. It is surely not that they are devoted to examinations, but 
that Cambridge was not yet able to give them the distinc- 
tion in their chosen subjects which they were entitled to 
demand. Biology, worthy of the name, is still toa very 
“considerable extent proscribed or suspected in Cam- 
bridge. In a future age how strange a survival of 
‘prejudice this will seem. G. T. BETTANY 









































"THE PLANETS OF THE SEASON 
Sfrurn 


WE recently cajled the attention of our astronomical 
"e ., readers to that “noble planet, the captain of our 
celestial guard, those three thas keep the mid-watch of 
the night in an imposing order that may not return for 
ages; at distances nearly equal, and in a line not widely 

> deviatitlg from a great circle of the sphere. Saturn, the 
. next in*pesition, may now be the subject of a cursory 
= notiae. 

Th@ aspect of this most interesting of the planets is at 
the presegtgtime singularly elegant and attractive. Thee 
relief, however, is delicate, and the details not conspicu- 

ous; but though the presetftation may be less adapted 
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Schröter had a true jnsigffinto the pervading cha 
ter of the universe when he described it as uniform in plan. 
with an endless variety in @tail. ° Such is evidently*the 
case with the planetary system. We find everywhere 
arrangements in part closely paraélel or even identical 
with those mogt familiar” te us, in parf sb rapidly difer- 
gent that the connecting analogies aye stgained, and thin ` 
away, as it were, til the bond of union cabe traced no | 
longer. Saturn is a complete instance of this. Th : 
dependence on the great gentral ruler, the spherical | 
form, the polar flattening, the rotation on an inclined — 





axis, the accompaniment of an atmosphere—all corre- ` 
spond with our*own; while the differences, not only in 
magnitude, but in density and the force of gravity, are 
so great that we cannot even guess at the component : 
materials. We endeavoured lately to point out how | 
limited is our knowledge of Jupiter, though in various — 
ways favourably circumstanced for observation; but on 
Saturn, with the exception of his change of seasons, we 
should find ourselves still greater strangers; and the 
terrestrial analogies that aided us so little there would here 
be of still less service. Every difficulty is magnified by the 
vast increase of distance and defalcation of light ; we can 
only record what we see, and much of that is neither 
familiar nor intelligible. 

It is easy, however, to perceive a strong general resem- 
blance between these two great globes, not only in gigantic. 
dimensions, want of density, and velocity of rotation, but 
in various atmospheric characteristics, such as- parallelism 
of direction (sometimes, according to Herschel I, not. 
quite equatorial on Saturn), contrasted colouring, and the _ 
occasional formation of bright and obscure patches. And 
yet in one main feature there is a very marked dissimi- 
larity—the position of their axes. In this one point — 
Saturn, after a decided interruption in the series, reverts. ` 
to the type of the earth and Mars. And it is scarcely: 
conceivable that the presence or absence of a change of 
seasons should not bę strongly felt in its effects. One 
result, however, which might. on a superficial view have 
been expected, is absent from Saturn, . There is. no 
luminous deposit around the poles, which, on the con- A 
trary, are often more dusky than the equatorial regions, ` 
and this alone would infer a different atmospheric consti- 
tution from our own, even if we left out of sight the 7 
consideration that such might well be expected when the 
subjacent materials are as light as cork, and the whole 
globe would float high out of water. But for this curious: 
deviation from gegular sequence—a kind df deviation 
so semarkable and so significant in the planetary system. 
—we should have remarked as complete an analogy: 
between Jupiter and Saturn as that which is believed to 
obtain between the Earth and Mars. 

The changes, however, in the atmosphere of Saturn’. 
are not usually so conspicuous.as those on Jupiter; nor is” 
this to be wondered at, when we consider its inferior 
brilliancy at a distance measured by hundreds of millions 
of miles. The equatorialgone is usually represented as 
of ‘prominent and unvaried brightness, and the dusky 
belts differ much in depth and arrangement at different 
times. Luminous and dark patches, though not common, 
are far from being unknown. The white equatorial spot, 
resolving itself ultimately into a streak, which was ob- 
served by Hall in 1876, though not, as has been asserted, 
an unprecedented, was a very remarkable instance of the. 
former class, as one perceived by Herschel I., ninety-six 
years befege, had been of the latter. This dusky spot- 
was situated near the limb, where on Jupiter it would 
presumably have been invisible; yet much could not be 

‘inferred from this solitary observation, nor from that of 
Chacornac on the transit of the largests satellite, which 
showed a limb more luminous than the centre of the disk. 




















ora close scruti@y than that of either the full op€ning or 

he evanescent pltasés of the ring, ity examirfation will 

ail to reward the carefel obgerver. . 
e 
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.Everything of this kind ‘should be noted, bat nothing 
pressed into the service of a fofegone theory. , 
The flattgning of the sphere at the equator, as well as e 
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observations in 1805,,has never n very satisfactorily 
*exphined, It might hêve beea discarded as an illusion 
resultingérom thee crossing of the outlines of the globe 
and rings, had it not Reen confirmed by repeated measure- 


* meat at the‘time. * It is consyld@ed to hage been subse- 


quently disproved by,a repetition of that process in other 
hands; but ited8es not appear that the latter measyres 
ere taken at a time when the alleged deception existed. 
An experiment might be tried of placing at a distance 
from the eye (or better, the telescope, to insure perfectly 
similar conditions) a transparency copied from Herschei’s 
figure, but with an elliptical, instead of ‘ square- 
shouldered,” outline; but even if, under any varied 
illumination, the deception should recur, his measures 
would still have to be accounted for, which do not seem 
to have been affected by any imperfection in his 
micrometer. 





Part of Saturn's ring as observed by Trouvelot with the 26-inch Washington 
refractor. 


But however this apparent anomaly may be disposed of, 
we are brought face to face, in the ring-system, with phe- 
nomena unexampled, as far as pur sight can reach, though 
there may be thousands of them, and of still stranger 
thingy in the depths of infinity. The minor peculiarities 
of this complex arrangement are at present not readily 
traceable in so foreshortened a projection, and some of 
them would require instruments of great light and power; 
but the gauzy portion of the slowly-opening ring is already 
within the reach of moderate apertures. On many 
accounts these marvellous features deserve an increasing 
degree of scrutiny as the opportunities for it gre becom- 
ing more and more favourable ; and we may*yet gain a 

further insight into their structure. Still we must not 
expect tog much. 
according to the,prevalent opinion, a closely-packed mass 
of satellites, we can hardly suppose it to be “ resolvable” 
with anyefuture increase of’ optical power, 
indeed 
e tion; But the confident application of theory may possibly 
. 


NA&KURE » ° á 


e e 
j the poles, announced by Heleno! I. as the result of many | prove hazardous where materials wholly ginknown may be 


Even should the bright rings be, 


Theory, | 
E é a. N 1o 
ronounces again a solid or even fluid composi- 
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dominated by polar forces of unexplored intensity. It 
may Pindegd, be still an gpen question whether the aspect 
of the dusky ring, especially as projected acrosssthe ball, 
cas be re@onciled with the idea of a thin and“scattered 
stream of satellites, an idea that perhapsavoukd néver have 
occufred to any actual observer, and that seems only a 
theoretical consequence of the supposed ,constittition of 
the other rings. Many questions, in facf, remain open, in 
this system of wonders ; whether its general dimensions, 
or the proportions of its several parts, are unchangeable ; 
whether minor divisions can always, or ever, be estab- 
lished ; whether the gauze ring is distinctly separated 
from its neighbour; whether its colour is invariable ; 
whether a similar material glazes over, so to speak, the 
great division of the two bright rings; whether any 
plausible explanation can ever be attempted of the 
extraordinary outlines of the shadow of the glohe upon 
the outer ring, consistent with a thinness edgeways almost 
invisible. There may well be “more things” here “than 
are dreamt of in our philosophy.” And in'respect of the 
general idea of possible changes, it is but fair to bear in 
mind that our knowledge of this planet is confined to a 
| relatively short period, as compared with his annual 
| revolution, Only some seven Saturnian summers and as 
many winters have been exercising their influence on that 
| peculiarly delicate and complicated system since the first 
employment of telescopic investigation—far less time 
| since the commencement of minute scrutiny. And in 
addition to this the excentricity of the orbit is sufficient 
to vary the amount of solar radiation at different periods 
of his year, much more than is the case with our own 
globe. 

It should not be forgotten, too, that the rotation of the 
| ring has hitherto been deduced from theory alone, and 
| ought, if possible, to be determined by observation; 
though where Herschel I. has failed, and Bond has not 
succeeded, there may not be a very bright prospect for 
subsequent observers. 

The satellites are interesting in many respects; among 
others they afford a curious instance of the diversity of 

detail with unity of idea already alluded to. In our own 
| case the attendant bears so large a proportion to its 
„primary that Earth and Moon have been compared to a 
| double planet. Next, in Mars, we find a ratio of the 
| most opposite description. In Jupiter an intermediate 
proportion exists between the primary and secondaries, 
while the latter do not differ in magnitude very widely 
among themselves, In Saturn we have an extension and 
combination of the previous systems, not only in number 
but in character; extreme minuteness in several being 
found in juxtaposition with considerable bulk in one of 
| theattendants. The striking irregularity of their sequence 
| in point of magnitude is a fresh exemplification of the 
deviation from uniformity already referred to as so gene- 
rally, and indeed almost universally, observable in the 
solar system. It may be noted among the retinue of 
Jupiter, where the largest is not the outermost of the 
| satellites ; but it is still more observable in the more 
complicated arrangement of the satellites of Saturn. 
The smallest in a general sense range Nearest to the pri- 
| mary, yet the largest is npt the most distant; and nex@in 
position to him comes the most minute of all. On the 
same principle it is highly unlikely that the regular pro- 
gression 1, 2, 4, 8 should express the real numbe® of the 
satellites attending respectively on the Easthy Mars, 
| Jupiter, and Saturn. More, probably, own the cqntrol 

of the latter, and may be reserved asa miun fer Mr. 
|,Common’s magnificent 37-inch mirror which ghe spirited 
| possessor fully deserves, . ‘ ie 
| The well-kngwn fact that the difficulty in’ detécting 
objects®of this nature diminishes as they become- more 
| familiar, ds well exemplified in these minute points. 
| Enceladus, once tonsidered «as *suitable only for great 

. 












“The variable light of the outermost, Japetus,jn different 
parts of his “orbit, has long been known, and might have 

én readily explained by a synchronism of rotation and 
revolution, but for superinduced i ities similar to 
“those of the satelMtes of Jupiter, and probably depending 
upon: a- similar causa: chröter detected differences: of 
brightness-in some of the others, on opposite sides of the 
planet; but the subject deserves a fuller investigation. 

. T. W. WBR 


NOTES 

We record with deep regret the death of John Allan Broun, 
F.R.S., òn Saturday last; at the age of sixty-two years.- Mr. 
Broun was many years in India, as Director of the Observatary 
of the Maharajah of Travancore, and has been resident in 
London for the Jast ‘six years. We hope next week to give 
details of Mr. Broun’s hfe and the valnable services he has 
rendered to meteorology. ` 


“WE regret to learn that-Prof.-A- H; Sayce is compelled to 
spend the winter in Egypt on- account of his health. “We trust 
hjs sojourn on so congenial ‘a soil will quité' re-establish him, 


A-MARBLE medallion’ of Father Secchi has been placed in 
front of the Stilvio Observatory, 2,543 metres above the level of 
the sea. The observatory owes its establishment to him. 


THE Swedish ‘Academy of Sciences has appointed Dr, B. V. 
Wittrock, the‘ celebrated ‘algologist, to be keeper of the botanical 
department of the Swedish State Museum, in succession to Prof. 
N. J. Andersson, who has retired in consequence of the bad state 
of his health. 


Tue works for creating an astronomical observatory on the 
top of Etna were progressing favourably, but have been arrested 
for some months owing to the state of the weather. The central 
iron cupola and the telescope would have been placed this year 
if the operation had not been prevented bythe large quantity of 
snow which fell prematurely on the mountain, This establish- 
ment is unrivalled for its position under an admirable sky, and will 
be placed on an immense natural platform sitnated at an altitude 
of 3,000 metres above the sea, The central crater has an 
elevation of 350 metres, and the observatory has been built at 
its very foot, An hotel 1s also being built, where twenty persons 
can find board during fine weather. 


THE Municipal Council of Lyons, after a protracted discus- 
sion, has voted a credit for raising a statue to Ampère, who was, 
with Arago, the inventor of the electro-magnet. Ampère was a 
Cathol.c, and the son of a’ magistrate who had been beheaded 
at Lyons after the’great revolution of 1793. The elder Ampère 
had written ihe charge against Challier the Monfagnard, whose 
death’ caused the breaking out of civil war and the shedding of 
the blood which deluged Lyôns during so many months. 


Tue death is amnounced of the eminent physicist, Friedrich 
von Ewald. He died at St. Petersburg on October 16 last, at 
the age of @ixty-six years, He was for many years instructor to 
the Czarewitch. 


FRIERDS and admirers of the late Herr Theodor Heuglin, the 
well-known African traveller, have erected a monument to his 
memory in tle ®Prager Cemetery, at Stuttgart ; it consists of a 
lange erratic bltck from Upper Suabia; adorned with the medal- 
lion portrait of the degeased. Prof. Kopff, of Baden Bade®, was 
the sculptor of: the medallion, The monumegt was urveiled a 
few days ago, ° es e . 
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. Tue death is announced, o. . Serjeant Cpx, on on "Monday, 
in his seventieth year. PMr. Gor was, known as the author of , 
several works in physio. ogicad epsychAlogy, x written mamiy fom 
a spiritualistic point of view, 


Ar Hamb 
Natural Histor# Museum, for which the sum. of, 1,000,000" 
marks (50,000/,) will be expended. It’ app@ams that through’ 
the ‘great marine tradé of the city, its rich natural history colled? 
tions are rapidly increasing year by'year. Up to the present not 
one half of these collections could be properly exhibited to the 
public for‘want of space, All this will be changed when the’ 
new building is cfiupleted. 


-A CATALOGUE of scientific serials, from 1633 tò 1876, has 
been recently prepared by Mr. Samuel H. Scudder, assistant- 
librarian at Harvard College Library, and under: the auspices 
of that library, which has met the expense of publication, with 
the expectation that the demand for the volume will refund the 
outlay; and with the promise that, if so far remunerated, „this 
shall be the beginning of a series of “works such as may be 
properly undertaken by a public library, and do not offer induce- 
ment for commercial speculation.” The catalogue embiaces the 
transactions and bulletins or proceedings of learned sdcieties in 
the natural, physical, and mathematical sciences of all countrjes, 
as well as independent journals, If is, the “result of a large 
amount of paiùstaking labour and should proye an invaluable 
companion to those engaged in. ‘research, or otherwise interested - 
in the progress of science. 


Few local natural history societies can show a better: record 
of work done than the Torrey Botanical Club, the Bulletin of 
which is published monthly or bi-monthly, - In addition to 
records of localities and descriptive articles of local and geogra- 
phical interest, the pages of this publication not unfrequently 
contain contributions of sterling value on important points of 
morphology and physiology. Articles of this chaacter in the 
numbers which have recently reached us are ‘‘Notés on the 
Relative Age and Dimensions of a Number of Different Treés,” 
by N. L. Britton, and ‘‘ A Few Notes on the Abriormal’ Absence 
of Colour in Plants,” by A. Hollick: 

Ir 1s intended to erect a statue at Hanover, i in memory of the 
late eminent technológist, Karmarsch, 

THE recent Hungarian earthquakes were coupled: with pheno- 
mena of a’ most remarkable nature. The large iskand in the 
Danube near Old Méldowa waa completely cleft in two by one_ 
of thë shocks, From the chasm thus formed a gigantic column ` 
of water shot forth partly flooding the island On October 18 
the giant fountain suddenly ceased to flow, but numerous funnel- 
shaped ciaters had formed from which black sand and clay were 
ejected. Near Weisskirchen the old rwns of the Castle of 
Golubacz have fallen in completely, and in the vicinity several 
caves were rendered inaccessible. These caves were the breed- 
ing places of the dreaded K@lumbacs mosquitos, and if this 
insect is thus exterminated the earthquake may, with all the 
damage it did, have yet been of some use. Another smart shock 
was felt at Temesvar on Friday morning last. 
quake is reported from Iceland. It occurred on September 24 
last and is ascribed to volcanic eruptions in the Krisuvik moun- 
tains, a locality where eruptions have not been knowrsvithin the 
memory of the present generation. 

RupoLr F%Le has written from San Francisco to German 
friends to inform them that a monument in Bolivia much more 
ancient than the times of the Incas has given him a clye to the 
Brigin and development of speech and writing. Ee is apparently 
inclined to recur to the Semitic hypothesis. 

AT the qpening meeting, last wegk, of the Society Arts 
the following prizes were awarded the Gold Medal, o 
for the best means of saving life at sea, to Messrs. J. and A. W. 


the resoluijon, has beck passed to erecfa mew ° 


A violent earth- * 
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Birt, ‘ffor the collection of bu 

athe Society’s Silver Medal, to Mr. 
“Essay on the Art of the Silversnfifh;” to Mr. F, Toplis and to 
Mr. Joseph Lucas, fôr their papers containing `‘' Suggestions as 


icles sent in by them;” 
erbert Singer, for his 


to the best Means of dividing Englar! and Wales into Districts 
for the Supply of Pure Water?” to Mr. Haviland, 
M.R.C.S., forehf paper on “The Distribution of Disgase 
Ppularly considered ;” to Mr, John Hollway, for his paper on 
“A New Application of a Process of Rapid Oxidation, by 
which Sulphides are utilised as Fuel ;” to Mr. Conrad W. 
Cooke, for his paper on “ Edigon’s Loud-S peaking Telephone ; ” 
to Mr. Thomas Wardle, for his paper on “fhe Wild Silks of 
India, principally Tusser ;” to Dr. William Wallace, F.R.S. E., 
for his paper on ‘* Gas Iumination.” 


THE second part of vol. xxiv. of the ‘‘ Mémoires de la Soc. de 
Physique et l'Histoire Naturelle de la Gentve” has just appeared. 
Ft contains :—Report of the President to December 31, 1878, by 
Prof, E. Wartmann; Researches,on the Fecundation and the 
Commencement of Henogeny among Various Animals, by M. 
Hermann Fol; On the Genus Hemimerus, Wolk., apparently 
furnishing a new order in the class of Hexapods, by M. H. de 
Saussure; Description of a New Species of Trygonid belonging 
to the genus Pteroplatea, by M. Godefroi Lunel ; Comparative 
Anatomy of the Leaves in some families of Dicotyledons, by M. 
Casimir de Candolle. 


In reference to an article in the Globe on Sapphires in Siam, 
Mr. Bryce- Weight writes to that paper that through one of the 
Siamese princes in England he has learned that there are several 
sapphire mines in Siam, on the ‘sea coast, with thousands of 
people at work, valuable gems having been found and sold at a 
good profit. 


In the beginning of October there was discovered, at about a 
kilometre from Guisseny, under a, maas of rocks, a cavern 
fifteen metres long by four broad. This cave has two open- 
ings, one towards and about four metres above the sea, the other 
towards the land. The cavern was found throughout its length 
covered with a bed of ashes and charcoal about two centimetres 
thick. Underneath this was found a sort of dry stone masonry, 
then human bones, remains of cineraryurns, evidently of ‘‘ Celtic” 
origin, and a considerable quantity of bones of mammals. 
Among the latter are some which do not appear to belong to 
contemporafy fauna, Finally, a stone hgmmer and a sharp, 
polished axe of porphyry appear to show that this cavern is a 
sepulchral grotto of prehistoric times. g 


~A SECOND enlarged edition is announced by Mayer, of Cologne 
and Leipzig, of Sonnenschmidt’s ‘‘ Kosmologie,” the history and 
development of the universe on the basis of the most recent 
scientific researches. 


THE Yournal of Applied Science draws attention to the sub. 
stitution of paper for wood in Gérmany in the manufacture of 
Jead-pencils, It is steeped in an adhesive liquid and rolled 
round the core of lead to the required thickness. After drying, 

` it is coloured to resemble an ordinary cedar pencil. The-pencils 
sell in London to retailers at about 3s. a gross, 


AT the fst meeting of the Statistical Society, on the 18th 
inst., the President, Mr. Brassey, presented the Howard Medal 
and 20/, to Miss Beatrice A, Jourdan, as the writer of the best 
‘essay “‘On the Improvements that have taken place in the 
Education of Children and Young Persons dming the Eighteenth 
and Nineteenth Centuries,” The President announced as thee 
subject of the egsay of next year, ‘‘The Oriental Plague, in its 
Social, Egonomical, Political, and International Relations,” 


kd s 
f Taf long pending telephone litigation in the United States 
has at last been settled by a compromise which leaves Prof. 


Bell master of the field. The National Bell THephone Company 
have gought up the conflicting rights, and acquired all the tele- 
phdéhic inveStions of Elisha Gray, of Mr. Edison, and of Mr. G, 
M. Phelps. gThe Western Union Telegraph Company however, 
is to be licensed to convey telephonic messages, while the right 
to establish telephone exchange systems is to remain exclusively 
with the Bell Company. . The shares of the Ngtional Bell Tele- 
phone Company are now quoted at 700 per gent. 


THE distribution of the correct time by electricity, as 
inaugurated by Leverrier, is now organised at Paris, on an 
immense scale, by the Municipal Council.. A length of 15,000 
metres of tubes is placed alongside the Boulevards and the 
principal streets, where a large number of djals will mark the 
time during day and night. Private clocks will be kept to time 
on payment of a small fee, ; 


A COMPETITIVE experiment took place on September I9 in 
the green-room of the Grand Opera of Paris, on the respec- 
tive illuminating power of Jablochkoff candles and Werder- 
mann lights. The Werdermann light was found most steady, 
and the Jablochkoff most powerful. The experiments will be 
continued next week before the public, and a final resolution 
will be taken afterwards. The President of the Republic and 
the Minister of Fine Arts are represented. 


On November 11 the stream of falling stars was observed, at 
nine o’clock, at Chatelherault, when the sky was exceptionally 
clear, 


A COURSE of six evening lectures on Photography will be 
given at the Sorbonne every Thursday evening by M. Davanne, 
President of the Photographic Society of Paris, with expert- 
ments, ‘These lectures are organised by the Scientific Associa- 
tion of France, presided over by M. Milne Edwards, The 
ordinary evening lectures will begin only in January. 


THE second French Atlantic cable has been successfully laid 
down from Brest to the American shores, through the Scilly 
Islands and Newfoundland. Congratulatory messages have 
been exchanged between the Presidents of both Republics, 


PHOTOGRAPHERS, professional and amateur, will, we believe, 
derive much assistance from the ‘‘ Photographic Printer’s Assist- 
ant,” by Mr. W. Heighway, just published by Richardson and 
Best. The directions given are such as have been found suc- 
cessful in actual practice. 


M. CHARCOT, the chief physician of Salpetritre, opened, three 
years ago, & course of lectures on nervous affections, annexed to 
his clinic, The number of persons asking for admission has 
been so considerable that the administration of Public Assistance 
has built an amphitheatre with soo seats in the hospital. The 
lectures, which are delivered every Sunday, were begun on 
November 16, before a full house. The amphitheatre was fitted 
up with an Alliance Magneto-electric machine, worked by the 
steam-engine of the washing-hdbse. In each lecture a number 
of patients are introduced on the platform illustrating the theories 
of the lecturer, and many photogtaphs are projected on the 
screen by electricity. In the lecture of November 23 the lefurer . 
projected two engravings reproduced from Montgeron, an author 
of the beginning of the fighteenth century, who advypeated the 
genuineness of miracles executed on the grave-stone of Diacre 
Paris, One of these represented a young lady who had been 
declared by the doctors of the age to be incurable of glftb-foot, 
and the other engraving the same person after having been 
cured ina trance. These two, figures were engraved. and pub- 
lished by Montgeron as exhibiting a case of supernatural agency. 
M. CÊarcot proved they were analogous taseveral of the cases 
which hd been presented to his aydiemcd’and could be cured by 
the same frrocess, 5% . es 

sd . 


Nov. 27, 1879] 


Der. RICHARDSQN asks us to say that in his article on Fleusys 
New System of Diving in last number, p. 63, col. 2, 25th line 
from bottom, “fully seven minuteg ” should be qfortyBegen 
minutes,” 


Tux additions to the Zoological Society's Gardeps 8 during the 
past week intlude’ a Yellow Baboon (Cynocephalus balpuin) 
from West Africa, presented by Mr. Cecil B. Hankey; a Col- 
lared Peccary (Dicotyles fajagu) from Sonth America, two 
Domestic Sheep (Obis aries), presented by Mr. H. Sandbach; a 
Little Grebe (Podiceps gtinor), British, presented by Mr. hs 
F. Buxton; a South American Rat Snake (Sp:lotes variabilts) 
from South America, presented by Mr. Thomas Harrod; two 
Geoffroy’s Cats (Felis seofroti) from Paraguay, two Barbary 
Falcons (Falco barbarus) from North Africa, a Red-throated 
Diver (Colymébus septentrionalis), British; a Common Curlew 
(Numensis arquata), European, deposited; two Common 
Tiskins “(Chrysomitris spinus), a Reed Bunting (Emberiza 
schenichus), a Pied Wagtail (Motacilla yarrelli), British, pur- 
chased; a Gaimard’s Rat Kangaroo (Mypsprymnus gamardi), 
two Smooth Snakes (Coronella levis), born in the Gardens. 


OUR ASTRONOMICAL COLUMN 


THE ‘“ URANOMETRIA ARGENTINA.” —The publication of 
this great and meritorious work is just announced, though, so 
far as we know, the complete volume has not yet reached 
Euro The system of observations upon which ıt is based 
was designed and commenced by Dr, B. A. Gould, the distin- 
guished director of the Argentine Observatory, immediately after 
his arrival at Cordoba in September, 1870, on accepting the 
superintendence of the new establishment, and while awaiting 
the completion of the observatory buildings and the arrival of 
telescopes which had been ordered in Europe, but delayed b: 
the outbreak of the Franco-German war, and the work upon it 
has been continued with more or less attention to the present 
year, It was intended to represent m a series of chats and 
accompanying catalogue the sky from the south pole as far as 
10° north of the equator, as it appears to the naked eye, showing 
all stars down to a round magnitude fixed at 7°o, with their 
characteristics of duplicity, variability, and colour, and the 
milky-way in all its ramifications an a gradations of brightness. 
The actual observations were assigned to the four assistants, 
Messrs. Rock, Davis, Hathaway, and Thome, who had pro- 
ceeded to Cordoba from the United States, the first three re- 
turning home at the expiyation of three years, when the Urano- 
metry was already finished as to its general details, Mr. Thome 
subsequently reviewed the,entire work twice, and with the recult 
that Dr, Gould considers it improbable that any star so bright 
as 7*0, on a scale which it has been desired to extend accurately 
from Argelander’s, will have escaped insertion, while notwith- 
standing the great degree of nicety implied, he thinks the mag- 
nitudes are essentially correct to the nearest tenth. During the 
first two years the work was continued on all cloudless nights, 
both summer and winter, at an average of six hours’ work each 
night. ‘The total number of stars of which the magnitudes have 
been. assigned is 10,649, and the total estimates of magnitudes 
44,510, or more than four for each star, 

With the view to having a uniform basis for estimates of 
magnitude throughout the whae heavens, Argelander’s magni- 
tudes for a region lying from 5° to 15° north of the equator, 
having the same meridian altitude at Bonn and Cordoba, were 
collected by classes, and ‘the stars of each class then assorted 
and @haded into the ad joining ones yptil a scale of tenths was 
formed.” . he scale as finally adopted resulted from 
the accordant estimates of all four tants for each tenth up 
to 7'0,” @A “Type-belt Catalogue "F7 22 stars was formed in 
this way, intended, as we have ested to serve asa standard 
for all futur? determinations of magnitude, in whatever part of 
the heavens. All the stars occurmng in the “ Uranometria ” 
have besh observed for accurate position at least four times with 
me Do ada and a general catalogue will appear in due 


The charts are thirteen innumbèr, and an index-chart i is 2 added 
showing at once 


thg whole extent of the Uranometry.® The 
printing was effect 
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yet to keep the milky-way within reasonable shade, 

In a special chapter, Dr. Gould oollects all variable and 
suspected variable stars, with particufars,,thus provi a 
teresting work Mr those amatefrs ae can command the sou 
heavens, and work from which much may be learned. 

Erom a discussiog of the general distributi@n of the stagà 
throughout the sky, Dr. Gould is led to conclude that ‘there is 
in the sky a gi le of bright stars, the medial line of which 
differs but little from a circle inclined 
little less than 20°. The grouping of the fixed stars brighter 
than 4°! is more gymmetric relatively to that medial lme than to 
the Galactic circle, and the abundance of bright stars in any 
region of the sky is greater as its distance therefrom is less. 
The known tendency to aggregation of faint stars towaids 
the milky-way is according to a ratio which increases rapidly 
e their magnitudes decrease, and the law of whieh à is yich that 
the corresponding aggregation would be scarcely, if at all, per- 
ceptible for the bright stars.” These facts, Dr. Gould continues, 
indicate the existence of a small cluster, within which our own 
system is excentrically situated, but which is itself not far 
removed from the mean plane of the Galaxy ; this cluster he 
considers to be of a flattened shape, somewhat bifid, and con- 
of rather more than 400 stars, of an average magnitude 
of 3°6 or 3°7, but comprising stars from the first to the seventh. 

We have abridged these particulars from an interesting article 
on the ‘* Uranometria Argentina,” in the Buenos Ayres 
Standard. 

It is impossible to avoid expressing admiration for the scien- 
tific spirit and enlightenment of the Government of the Argentine 
Republic in providing means for the execution of this important 
work, the first astronomical contribution from their National 
Observatory, but, we believe, to be followed by others, for 
which materials are completing, and which, it cannot be doubted, 
under the superintendence of Dr. Gould, ‘will collectively secure 
for the Observatory of Cordoba a high position in the history of 
astronomical establishments, and, in connection with other enter- 
prises of which we hear from time to time, for the comparatively 
small nation by which it is supported, the i and good 
wishes of the scientific wofid, 


THE “LICK OBSERVATORY,” CALIFORNIA. From San 
Francisco we receive details of recent progress towaida g 
out the intentions of the will of the late James Lick, who died 
October 1, 1877, bequeathing the sum of 700,000 dollars to 
trustees for the purpose of purchasing land and erecting upon it 
ta powerful telescope, superior to and more powerful than any tele- 


pportenanoes 
to be conveyed eventually to ‘the Regents of the University of 
California.” The first site considered was at Lake oe, but it 
was soon rejected; gMount St. Helena, at the intersection of 
Napa Sanoma, and Lake counties, was then visited ; it is upwards 
of 4,300 feet high, and was known to have atmospherical condi- 
tions favourable for astronomical purposes. Mr, Lick spent one 
night upon its summit. Among other points visited was Mount 
Hamilton, the elevation of which is still greater, and Mr. Lick 
finding that its advantages, so far as known, were equal to those 
of the former mountain, finally determined upon Mount Hamilton 
as the site of his proposed observatory ; it is something less than 
fourtee miles east by south, from San José in Santa Clara 
county. A road to the sumrfit twenty miles long was com- 
menced in 1875, and finished in December, 1876, at the expense 
of Mr. Lick, and surroundings to the extent of more than 1,500 
acres were to form the observatory property. The site 
was thus, contrary to what has been generally stated, decided 
upon before Mr. Lick’s decease, and Prof. Newcomb had been 
asked to test the capabilities of the station, to obtain a guide as 
to the size and character of the instrument or i ents to be 
provided; Prof, Newcomb was too much upon his 
official duties to undertake this work in 1877, and recommended. 
Seed ies to'be made to Mr. S. W. Burnham, of Chicago, who 
ril to visit Mount Hamilton, with his omn 6-inch 
van Alan Clik eae Sea he arrived in the middle of August, and 
er spending thiity- “two nights upon the mountai, up to 
Senta 27, all of which except five ere pone 
favourable, he appears to have agreed in opinion with Prof. 
Newcomb, «vho was able to visit Mount Hamilton “early in 
October, that it is ‘the finest observing location in the Dated 
With regard to the size of the great telescope to be 
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mountéd there, huch will p§hhably depend upon the success 
attending the construction of the pings refractor, which Alvan 
Clark and Sons have etiggged t is& for the Imperial Obser- 
vatory at Pulkowa, but the trustets purpose to secure a 12-inch 
to be usefl in the obSeryation of the next transit of Venus, and to 
regain one ae the permanen! fix of the Observatory. 
an José is iù about 123 50’ west of Greenwich, and 
37° 16 N. Of Mount Hamilton it is stated that, ‘although 
grec ou of the coast range fog-belt, an Secasisnale pule 
ows the mist across the Sante Clara Valley from two points— 
Monterey Bay and the Sand-hill Gap just south of the city. On 
extrao occasions this fog reaches the crest of Mount 
Hamilton, but ordinarily the sky is cloudless all summer.” The 
trustees have their work well in hand, thangh there remains 
much to be done before the whole design of the munificent 
founder of the observatory can be realised, It is intended that 
a meridian-circle, an instrument necessarily requiring consider- 
able time in its construction, and other accessories, shall be pro- 
vided in addition to the great telescope and the smaller equa- 
torial, If we are not mistaken, Mr. Burnham has added a 
number of new double-stars to our lists, from his tentative work 
with the 6-inch refractor on Mount Hamilton, 


GEOGRAPHICAL NOTES 


A Russian journal announces the early departure of a scien- 
tific expedition, under the direction of Lieut, Onatsevitch, to 
make hydrogiaphic investigations in the Sea of Japan and the 
Sea of Okkotsk. One of M. Onatsevitch’s assistants, Eusi 
Heller, has aheady gone to Wladivostock in the cruiser Aste, 
taking with hım numerous instruments with which the hydro- 

phic de ent has equipped the expedition. M, Tanevsky 

olk and four other naval officers will accompany M, Onatsevitc: 

by way of Siberia, The object of this expedition is to fill 
lacune in the works of Babkine, Bolchew, Staritsky, Yelagnine, 
and others. It will have to explore, especially from the hydro- 

phic point of view, the mouths of rivers which fall into the 
Sea of Japan, from the southern frontier of Russia to the Bay 
of Castries. It will make geodetic observations in the south- 
west part of Peter the Great Bay and at the mouth of the 
Amour, Lastly, it will study the “vater-courses, and the east 
and south parts of the Isle of Sakhaline, the district of La 
Perouse, &c. 


AT the meeting of the Gcogrepiical Society on Monday 
event e secretary read a paper by Capt. A. H., Mar! on 
the eae campaign of 1879 m the Barents Sea, The ttle of 
the paper, however, is somewhat of a misnomer, as the narrative 
was chiefly confined to the proceedings of the /sdjyorn, to which 
we have already referred. Some few details were also furnished 
as to the,trip of the second Dutch expedition in the Willem 
Barents. Among the various matters of interest dealt with, 
perhaps one of the most interesting was the description of a large 

lacier on one part of the coast of Novaya Zemlya. This glacier 

apt. Markham @scended, and walked along it for some two or 
three miles into the intelior; he found numerous fissures in it, 
at the bottom of which ran nvulets, and some of which were so 
deep and wide that they could not be crossed except by making 
a long d#onr. During the trip e considerable amount of infor- 
mation was gained ın regard to the movements of the ice in the 
Barents Sea, and the best season for fature attempts af*explora- 
tion, especially in the direction bf Fianz Joseph Land; it was 
made quite clear, however, that a larger vessel and the aid of 
steam are absolutely necessary to secure really useful results, 


‘WITH reference to the discovery of the sonices of the Niger, it 
is stated that MM. Zweifel and Moustier traversed the Hokko 
and Limbah countries, which, covered with forests on Winwood 
Reade's yjsit ten years ago, was now found very little wooded, 
the demand for the ouy almonds of the palm tree having induced 
the natives to plant oil palms in the place of forests. A 
Koranks mission told the explorers that the’ Niger passed 
between Mount Lomat and another mountain, and that its three 
sources, the junction of which formed a small lake, were two 
days’ m&rch from the latter. After many dangers and privations, 
the travellers fund the main source near the village of Koulaks, 
on the frontier of Koranks, Kissi, and Kono, its nave name 
being the Tembi. The travellers could not enter,the S 
comey on the right bank of the river ; but they are onida 
that the Tembi is the longest of the three streams mentioned by 

s 


the Koranks, and consequently the origin ofthe Joliba or Upper 
Niger. * 


af Dz VLessers is to legve in a few days for Central America, 
in order to the concession granted by the, Columbian 
Gevernmeat for a sum of 750,000 francs, which wal paid a few 
months sinee. Thesurveying within a certajn time is an obliga- 
tionwhich, not being complied with, would render the concession 
void. ‘The promoter of the new canal took leave of thee Geogra- 
phical Society of Parison November 21. ° 


Tue Freie Deutsche Hochstift at Frankfurt has received 
further news from Dr. Gerhard Rohblfæ and ‘his travelling com- 
pamon Dr, Stecker, according to which the two travellers were 
already on a steamer sailing for Malta. Herr Rohlfs is said to 
be so exhausted that he intends to abstain from,any further 
African exploring expeditions, Amongst the objects which the 
travellers were robbed of are all their diariés, notes, and scien- 
tific instruments, besides the rich collection of presents sent by 
the Emperor of Germany to the Sultan of Wadai. - 


No. 10 of Band xxii. of the Mittheilungen of the Vienna 
Geographical Society, contains papers on the Ethnological Con- 
ditions of South Russia at their chief epochs, from the earliest 
times to the first appearance of the Sclavs, by Dr. Jar. Vlach ; 
the Mississippi and it» Basin, by Dr. Hesse- Wartegg ; the district 
of Shushu, in Transcaucasia, by Carla Serena, Among the 
notes is a valuable statistical and geographical account of the 
Vilayet of Trebizond, from an Austrian Consular Report. As 
a supplement to the Mittheilungen is announced a Zeitschrift é 
wissersschaftliche Geographie, edited by Julius Iwan Kettler, 
assisted by a staff of eminent German geographers, This 
jounal will embrace all departments of mathematical, physical, 
commercial, ethnological, descriptive, and historical geography ; 
and promises to prove one of the most valuable geographical 
journals published, It will be issued every two months. 


CAPT. HOWGATE has published a neat little volume on the 
cruise of the Morence in the preliminary Arctic Expedition of 
1877-8. He gives many int ing notes made during the 
wintering in Cumberland Gulf, both of the country and people. 
The scientific results have been published separately, and these 
we shall notice in detail. 


THE Cape Argus announces the starting in October of an 
African Expedition from the Cape, under, and at the expense 
of, two young Englishmen, Messrs. Beaver and Bagot, They 
have only two bullock waggons and a few blacks, but their 
ambitious programme is to make a ‘‘ General and Astronomical ” 
survey of the whole region between the Zambesi and the Albert 
and Victona Nyanzas, This region is ignorantly described in 
the 4 as being almost totally unexplored. The two light- 
hearted young Englishmen aJlow themselves four years to accom- 
plish their gigantic undertaking, We shall watch their progress 
with curiosity. They are stated to have had an intermew with 
the Geographical Society before leaving; the officials of the 
Society, we believe, are not able to recall the incident, 


In a letter to M. Sibiriakoff, Prof. Nordenskjold expresses his 
intention of undertaking another voyage to the northern coast of 
Asia as soon as circumstances permit. ‘‘ After my return,” he 
says, “I think of spending a year on preparing an account of 
the voyage of the Vega, and it 1s my desire then to continue the 
exploration of the Icy Ocean along the coast of Siberia, making 
the River Lena the point of departue, and the New Siberian 
Isles the basis of operations. eor the object I have proposed 
to myself—namely, the rendering of the northein pait of Asia 
completely accessible to commercial shipging—the prosecution of 
these researches 1s of paramount iniportances” 


e 

A TRLEGRAM to the Moscow News, dated Katt Koorgan, 
November 14, gives the latest intelligence received from the 
Russian scientinc exp@lition appointed to explorg the Oxus 
or Amu Darya, and ieport on the best route for a great Central 
Asian railway. On October 19 the members met the Khan 
of Khiva, who said he would give orders in due gime for 
the demolition of the dams at Bant and Shamurat. Whe eldest 
men among the Yomouds and Tschenderen pledged themselves 
to procure labourers for the purpose of cleani Ke the bed of 
the Usboi betyeen Sary Kamysch and the Caspfan Sea. 


The death is announced of the Dutchdieutenant, Koolemans 
Beynen? who accpmpanied Sir Ajlem Y6ung in his two Pandora 
voyages,eand last year yas #econd in command of the Dutch 
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Arctic expedition th the Willem Barents, He edited for tht 
Hakluyt Society an account of the three voyages of Wiliam 
Barents, A daily contemporary confounded Lieut. en weth 
the well kgown Arctic exploren Lieut. Payer, who, we are glad 
to say, is alive and as well as ever. bd e 


RECENT adVices*from Japan state that the port of Gensgn in 
Corea, hgs been opened to Japanese traders. The Japanese, 
however, appear éo have been more anxious to obtain the opening 
of Nikawa, a more important place, and about nineteen miles 
from the capital, Hányang (Soul), The Coreans refused to 
concede this point, probably on account of a sacred character 
attachıng to the road which separates the two. 





BIOLOGICAL NOTES 


Cospores oF ‘VOLVOX MINOR” —Dr. Kirchner, in the 
recent part of Cohn’s “‘Beitrige zur Biologie der Pflanzen,” 
describes the germination of the oospores, and in this supple- 
ments the im t contribution made by Cohn himself to our 
knowledge of this interesting plant in the first volume of the 
same work. The first ap ce of germination was in Feb- 
tuary. ‘The contents of the oospores during a rapid swelling 

“out of the endospore, made their a nce through the rup- 
tured exospore, and soon presented a sphere-shaped body, which 
then divided into two portions; these being perpendicular to one 
another, The newly-formed cells so separate from one another 
that they hang together by their ends. ese ends form the one 
pole of the later-to-be-developed ball-like colony; the other 
pole is afterwards closed in, when the maximum of the cells is 
attamed, Each oospore thus gives rise through cell division, 
followed by the characteristic cell displacement, to a new volvox 

‘colony. The fact of V. minor bemg dicecious was given as a 
character to distinguish it from FV, g/odator, but this, according 
to the author, does not hold true; both colonies seem to pass 
through a purely female stage and afterwards through a male 
stage, each colony being bi-sexual. 


CEDAR OF LEBANON IN Cyprus.—Sir Samuel Baker, in his 
late residence in this island, has been fortunate in bringing to 
light the existence of this tree, or a variety of it, according to 
Sir J. D. Hooker, It seems the monks of Trooditissa Monastery 
assured the former that the ‘‘ chittrm-wood ” of Scripture, a kind 
of pine, grew in the mountains near Krysokus. Trusty 
messengers having been despatched in search thereof, they 
brought back specimens of a cedar, with dense foliage ‘and a 
superior quality of wood. Sir J. Hooker, to whom the speci- 
mens were forwarded, after a careful examination, finds that this 
tree differs from the true cedar of Lebanon in having shorter 
leaves and smaller female cones, with other slight differentia- 
tions. He names it, therefore, Cedrus libani, var. brevifoha, a 
short botanical account of which, along with Sir Samuel’s letter, he 
laid before the Linnean Society at their last meeting. In his letter 
Sir S. Baker further hints that a variety of cypress some thirty 
feet bigh and seven feet girth, with a cedar-coloured wood, and 
powerfully aromatic scent of sandal-wood, in his opinion, is the 
celebrated ‘‘chittim-wood.” He asks: ‘f Why should Solomon 

‘ have sent for cedar, which is so common in Asia Minor?” 
Another hard-wooded cypress, of twenty feet high, yields an 
intensely hard wood resembling Lignum vila. 

New GENUS oF Myriapop.—In the October number of the 
American Naturalist Mr. J. A. Ryder describes and figures a 
new genus allied to the little myriapod described some years 
since by Sir John Lubbock as Pauropus, This new American 
form is found in gpoist situations under sticks and decaying 

table matters It is called Lurypauropus spinosus, receiving 
i eric name in reference to its, great relative width. The 
body is composed of six segments, possibly of seven. The head 
1s partly free, the surface of the head and other segments is 
covered@with small tubercles or spines, Two pairs of legs are 
attached fo each of the second, third, fourth, and fifth ents, 
which, with a single pair on the first segment, makes nine pair 
in alM, The legs are completely concealed in life by the lateral 
expansions of the body segments. The oral region seems to be 
very simiemto that in Pauropus. There is no evidence ofe 
tracheal opanings: Eyes seemsto be absent. The antennm are 
ftve-jointed, inserted close togetHer at the frontof the head, and 
_ are branched: The outer branch bears two of the man}-jointed 
filaments, between tite bases of which arises a pedicel surmounted 


by an ovoid semi-transpaftntebody with linear sepal-like pro- 
ceges clasping it much as in Paurofus pedunculatus. Thglength 
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is one-twentieth of an i chy and the habitat Fairmount Park, 
Eastern Penna, ° 
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ZOSTERA MARINA.—A. Efifler, in a recent number of the 
Botanische Zeitung (October 10), has published some fateresting 
observations on the yn aad growth of the sea S 
growing at Kielg He pron Hofmeister’s observations on 
the fertilisation of Zostera as incorrect, byt cogroborates those of 
Clavand (published ip the Botanische Zeitung fou A ) At 
first it is true that the thread-like stigma lies on the neighbourm? | 
anther lobes, mostly those of two different anthers; next the 
aye elevates itself, and so the Stigma comes out of the narrow 
slit in the sheath, and receives the pollen given out by some of 
the older spadiceg. After fertilisation, the thread-like stigmas 
ipo eiel and mh the same moment aie be found clusters of as 

unopened anthers around the s ess cecia, these now 
having fertilised ovules. This was S robably ihe stage observed 
by Hofmeister when he described the fertilisation as taking place 
inside the unopened inflorescence, Certainly the anther-lobes are 
not at this stage always emptied of their contents, and certainly 
when this emptying takes place the gynœcia are often beyond the 
power of being fertilised. The conditions of the buds in Zostera also 
specially engaged ler's attention, because the sympodial bud 
system appeared similar to that in many of. Aracee. The main 
shoot which roots in the mud develops out of the angle of the nodal 
scale like lower leavea, which,thowever, soon die off, sterile buds, 
and then after the formation of four to six internodes in the ground, 
grows upwards, now developing leaves often a metre long, but 
never in the same year is the inflorescence observed. ‘The sterile 
sprouts are found to the right and to the left of the main shoot ; 
the upper internodes of this latter elongate and erect themselves, 
bat now in the angles of the lower leaves are only fertile buds 
developed, which lie alternately right and left of the main axis, 
The first fertile bud 1s generally quite free, and carries three 
to four club-shaped bodies sympodially ‘as descnbed 
by Eichler. The following fertile buds grow for a great while 
along with the main axis, the axis of growth thus presenting a 
flattened cone-shaped form with two furrows superimposed on a 
cylindrical axis. As to the inflorescence, Engler suggests that it 
is not impossible, but that the Gyncecia and Andrcecia may each 
represent separate flowers so arranged that male and female 
flowers of the s.mplest type should stand opposite to one another, 
This, though opposed to the views] of Ascherson ‘and Eichler, 
seems to have some support from the fact that in the case of 
Spathi (“ Flora Brasiliensis,” pl. 51), one!of the Areces, 
this position of the male and female flowers occurs; only in 
this case, there can be no doubt of the fact, as there seems of 
necessity to be in Zostera, for the Androecia and’ Gyncecia me in 
Spathicarpa formed of several sexual leaves, 

THE ONTOGENY AND PHYLOGENY OF THE CTENOPHORA.— 
Prof, Haeckel, in a recent number of Cosmos (vol. iii, Pait 5, 
August, 1879), describes a new form which he calls Crenaria 
ctengphora, as a connecting-link between the Ctenophora and 
the Medusse, This species is figured, but fuller details are 
promised in the author's ‘‘System of the Medusm,” which, 
ulustrated with forty plates, is nearly ready for publication, The 
new form is placed asa ote in the order of the Anthome: 
dusze, and in the family of the Cladonemids:, Accompanying a brief 
description, there is an interesting paragraph on the ‘ Ontogeny 
and Phylogeny of the Ctenophores.” It would seem highly 
probable that the Ctenophores are descended from the Cladone- 
midee, and that their still earlier ancestors were Hydrozoa allied 
to Tubularia, Among the newer adaptations, by means of which 
the Medusz form of the younger Ctenophore originated, the most 
important is undoubtedly the change in the method of loco- 
motion. The Medusæ swim in a spasmodic manner by irregularly 
contracting their umbrelle, and then driving the water out of the 
cavity. The easy gliding, swimuaing movement of the Cteno- 
phors is brought about by the vibrations of the little oar- 
blades which cross over the surface of the eight radial ciliated 
combs, While this newer form of motion took the place of -the 
former, a famber of other changes were immediately brought 
about according to the laws regulating the correlation of organs. 
The more important morphological relations were nevertheless, 
through the conservative power of inheritance, presesved. This 
interesting form possesses the eight ad-radial tgread-cell channels 
as in Ectopleura, the trichter as in Eleutheria, the oral formation 
as in Cyjæis, the canal-formation as in Cladonema, and the 
tentacles and tentacular pockets-*s in Gemmaria; tory 
between two classes, it furnishes a new convincing proof ofthe , 
verity of the*doctrines’of development. 
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ARSENIC IN ÅNIMALS.— y (F 
Akad, Avs.) inquired. into the di ton of arsenic in the 
anfmal organism afte® ingestion of arsenious acid. The 
objects he examined were the organs of suicides who had 
poisoned themselves ith arsenic, and of dogs which were 
péisoned, some acutely, some, cBronically, grith arsenic. In 
all experiments it was found that the ic accumulated 
most in the jer dnd that in acute poisoning the kidneys 

ealso contai abundant arsenic, whereas in the bones and 
in the brain there was little of the poison, In case of 
chronic poisoning with arsenic, where death did not ensue, 
the poison was found to remain (after ingestion was stopped) 
longest in the liver; being much sooner excreted from the other 
organs. The results of this investigation aređn direct opposition 
to those obtained by Scolosuboff, who always found most arsenic 
in the brain. 


Diorrrics of THE Eyze.—In the investigation of the 
dioptric properties of the crystalline lens of the oye, physio- 
logists have hitherto ted an index of refraction of 
the lens determined for only one condition of accommoda- 
tion. It seemed desirable to Herr Matthiessen to attain 
greater accuracy by ascertaining the dioptric propeities of 
the lens in different states of accommodation, the structure of 
the lens as now known being fally considered. ‘The subject is 
discussed at I by him in Phtuger’s Archiv (xix. p. 480), 
In tabular form he presents a comparison of the positions of the 
dioptric cardinal points for the human eye and for the eyes of 
several lower animals, corresponding to different states of ac- 
commodation, infinite distance 160 mm, and 100 mm. A com- 
prehensive list of works on the dioptrics of the lens and the eye 
generally is added to Herr Matthiessen’s paper. 


EXPERIMENTAL DETERMINATION OF THE 
VELOCITY OF LIGHT? 


JET S, Fig 1, be a slit through which light passes, falling 

on R, a mirror free to rotate about an axis at right angles 
to the plane of the paper; L, a lens of great focal length, upon 
which the light falls, which is reflected from R.- Let M be a 
plane mirror, whose surface is perpendicular to the line 
R A, passifg through the centres of R, 1, and 31,. respec- 
tively. If L be so pea that an image of s is formed on 
the surface of m, then, this image acting as the object, its 
image will be formed at 3, and coincide point for point 
with s. 

If, now, R be turned about the axis, so long as the light falls 
onthe lens, an. image of the slit will still be formed on the 
surface of the mirror, thongh on a different part, and as long as 
the returning light falls on the lens, an image of this image will 
be formed gt S, notwithstandmg the change of position of the 
first Image at M. This result, namely, The production of a 
stationary image of an image in motion, is absolutely necdSsary 
in this method of, experiment. It was first accomplished by 
Foucault, and in a manner differing apparently but little from the 
foregoing. 

In this case, L, Fig, 2, served simply to form the image of 
S, atM; and m, the re ing mirror, was spherical, the centre 
coinciding with the axis of R. The lens, L, was placed as near as 
possible to R. The light forming the return image Jasts, in 
this case, while the first image js sweeping over the face of 
the mirror, M. Hence the greater the distance, R M, the larger 
must be the mirror, in order that the same quantity of light 
may be preserved, and its dimensions would soon become 
inordinate. The difficulty was partly met by Foucault, by 
using five concave reflectors mstead of one; but even then 
the greatest distance he ‘found it practicable to use was only 
twenty meters. 

Returning to Fig. 1, suppose that R is in the principal focus of 
the lens, L; then if the plane mirror, m, have the same diameter 
as the lens, the first or moving image will remgén upon M as 
long as the axis of the pencil of Jight remains on the lens, 
and this will be the case no matter what the distance may be. 

When ,the rotation of the mirror, R, becomes sufficiently 
rapid, then the qoe of light which produce the second or 
stationary image become blended, so that the image appears to 
be contingous. But now it no longer coincides with the slit, but 
is defigeted in the directione of the rotation, and thrbugh twic8 

z A. Mi S. 
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f. Ludwig has recently {Wiener |*the angular distance described by the mirfor,eduring the time 


required for light to travel twice the distance between the 
ators he displacem@nt is measured by its arc, or, rather, 
by its ent. To make this as e as possible, the distance 
between the mirrors, the radius, or distance from fe revolving 
mirror to the slit, and the speed of rotation, should be made as 
great as possible. 

The second condition conflicts with the first, for the ‘‘ radius” 
is the difference between the distances of pfincipal focus and 
the conjugate focus for the distant mirrbr. The greater the 
“distance,” therefore, the smaller will be the “radius,” There 








FIG. r. 


are two ways of solving the diffculty : first, by using a lens of 
great focal length, and, secondly, by placing the revolving 
mirror within the principal focus of the lens. th means were 
employed. The focal length of the lens was 150 feet, and the 
mirror was placed about fifteen feet within the principal focus, 
A limit is soon reached, however, for the quantity of light 
received diminishes very rapidly as the revolving mirror ap- 
proaches the lens. 

The chief objection urged in reference to the experiments 
made by Foucault is that the deflection was too small to be 
measured with the required degree of accuracy, This de- 
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flection was but a fraction-of a -millimeter, and when it is 
added that the image is always more ‘or less indistinct on 
account of atmospheric disturbances, as well as imperfec- 
tions of lenses and mirrors, it may well be questioned 
whether the results could be relied upon within less than 
one per cent. : ‘ 

In the following experiments the distance between the mirrors 
was nearly 2,000 feet.’ The radius was about thirty feet, and 
the speed of the mirror was about 256 revolutions per second, 
The deflection exceeded 133 millimetres, being about 200 times 
that obtained by Foucault. If it were necessary it could be 








e 
still further increased. This deflection was measured within 
three or four hundredths of a millimeter in each 0 tion ; 
and it is safe to say that the result, so far as it is @fiected 
by this measurement, is correct to within one ten-thousandth 


part. : ve n 

The site selected for the experiments was d clean, almost level 
stretch along the north sea-wWall of the Naval Academy. A 
frame Building was erected at the western egd_of the line, a plan 
of whichds represented in Fig. 3, e? 

The building wag forty-five faet lông and fourteen feet wide, 


and raised £o that the Yne $f light was about eleven feet apove 
. : “ è 
e . 
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the ground, Ashelfostat at H reflected the sun’s rays through Clark, about one and a 


the slit at s to the revolving mirror, R, thence thro a hgle in 
the shutter, thr the lens, and t@ the distant mgror. ‘The 
interior of fhe building was painted black. In a room under- 


neath the part, R, was the apparatus which supplied “the air for 
tuning the mirror. « s 

The heliostat was kindly furnished by Dr. Woodward, of the 
Army Médical Myseum, and was a modification of Foucault’s 





form, designed by Keith, It was found to be easy of adjust- 
ment and quite accurate, 
The light was reflected from the heliostat to a plane mirror, 
M, Fig. 3, so that the former need not be disturbed after being 
once adjusted. 
The revolving mirror was made by Fauth & Co., of Was hingt 
It consists of a cast-iron frame, Fig. 


on 
4, testing on three levelling 
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screws, one © which was connected by cords to the table at 
s, Fig. 3, so that the mirror be inclined forward or back- 


ward while making the observations, Two ae ae 
terminating in handened steel conical sockets, hol e re- 


ue part. This censigts of a steel ar oe res 

cing hardened, expanding isto ing, which ghol e 

mirror, The latter was a die of pEnesgls; made by Alvan 
: e 
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er inch in diameter and o'2 inch 
thick. It was silvered fn one side, thereflection taking place 
from the silvered side. A @fcies of turbine wheel is held 
on the axle by friction. This wheel has six openings for the 
escape of air. The air entering on ong side acquires a rotary 
motion in the boy, carrying Pheswheel with it? and this motioff is 
assisted by the reaction of the air in escaping. The disc above 
the pirror serves the pp of bringing fhe cfhtge of gravity in 
the axis of rotation. is was done, following Foucault's plan, by® 
allowing the pivots to rest on two inclined planes of glass, allowing 
the arrangement to come torest, and filing away the lowest part of 
the disc; then trying again, and so on, till it would rest in in- 
different equilibrium. The part corresponding to the disc in 
Foucaults apparatus was furnished with three vertical screws, b 
moving which the axis of was brought into coincidence wit 
the axis of rotation. This adjustment was very troublesome, and in 
this apparatus was found unnecessary. When the adjustment is 
perfect the apparatus revolves without giving any sound, and 
when this is attained the motion is regular and the speed great. 
A slight deviation causes a sound, due to the rattling of the 
Pivots in the sockets, the speed is very much diminished, and 
the pivots commence to wear, In Foucault's apparatus oil was 
furnished to the pivots, through small holes running through the 
screws, by pone of a column of mercury, In this apparatus 
it was found sufficient, at high speed, to touch the pivots occa- 
sionally witha drop of oil. 

The quantity of air entering could be regulated by a valve, 
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to which was attached a cord leading 
mirror was mounted on a brick pier, 
The apparatus for measuring the deflection was made by 
Grunow, of New York. 
It consists of a screw, with divided circle, Fig. 5. To the 


to the table. The revolving 


frame is attached an adjustable slit. On the screw travels a 
carriage which supports the eyepiece, which consists of an 
achronfitic lens, having in its focus at the end of the tube a 
single vertical silk fibre, = 

Next the eye is a piece of plane glass, inclined at an angle of 
45°. In measuring the deflection, the eyepiece is moved till the 
cross hair bisects the slit (with which it is nearly in the same 
plane), and the reading. of the scale and divided circle gives the 
position. This is made once for all, unless the slit be altered in 
width or position, Then the eyepiece is moved till the cross 
hair bisects the deflected image of the slit; the reading of 
scale and circle are again taken, and the difference in readi 
gives the deflection, The screw has no lost motion, so that 
readings may be taken with the screw turned in either direction. 


This apparatus is mounted on a standard with rack and pinion, 
and the base furnished with levelling screws. 
To regulate and measure the of rotation, a tuhing fork, 


bearing on one prong a steel mirror, was empfoyed. This was 
kept in vibration by a current of electricity from five gravity 
gels, Thafork was so placed that the light from the"reyolving 
mirror was reflected to the piece of plane glass in the jece, 


thence reflected into the eye. When fork and revolving mirror * 


aré both at rest, the eye sees an image of the revolving mirror. 


. x . 
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When the fork vibrates, this image isQrawn out into a band of 
light., When the mirror @ommeags to Tevolve, this band breaks 
up into a pumber of moving images of the mirror; and when, 
finally, the mirror makes as many turns as the fork makes vibra- 
tiogs, these images are rêduced to oe which is gear. This 
is also the case when the number of turns if a sub-multiple. 
When it is a multiple, or a simple ratio, the only difference is 
qbat there will be more than one image. + a 

Hence, to make the mirror execute a given number of turns, 
all that is necessary is to pull the cord attached to the valve, to 
the right or left, till the images of the revolving mirror come 
to rest. ` 

The electric fork made about 128 vibration’ per second. No 
dependence was placed upon this rate, however, but at each set 
of observations it is com with a standard Ut, fork, the tem- 
perature being noted at the same time. In making the comparison 
the beats were counted for 60 seconds. 

It is interesting to note that the electric fork, as long as it 
remained untouched and at the same temperature, did not 
change its rate more than o‘oI or o'o2 vibration per second. 

Fig. 6 represents the table at which the observer sits. The 
light from the heliostat passes through the slit at s, goes to the 
revolving mirror, etc, and on its return forms an image of the 
slit at D, which is observed through the eyepiece. E represents 
the electric fork, bearing the steel mirror, 11; K, the standard 
fork on its resonator. 

The lens was made by Alvan Clark. It was 8 inches in dia- 
meter, focal length 150 feet, not achromatic. It was mounted in 
a wooden frame, placed on a support moving on a slide about 
16 feet long, laced about 80 feet from the building. As the 
diameter of the, lens was so small in compaiison with its focal 
length, its want of achromatism was inappreciable. For the 
game reason the effect of ‘‘parallax” was too small to be 
noticed. 

The stationary mirror was one of those used in taking 
photographs of the transit of Venus. It was about 7 mches 
in diameter, mounted in a brass frame capable of adjustment in 
a vertical and a horizontal plane by screw motion. Being pris- 
matic, it had to be silvered on the front surface. To facilitate 
adjustment, a small telescope furnished with cross hairs was 
attached tosthe mirror by a universal joint. The heavy frame 
was mounted on a brick pier, and the whole surrounded by a 
wooden case, to protect it from the sun, 

The adjustment was effected as follows :— 

A theodolite was placed at about 100 feet in front of the 
mirror, and the latter was moved about, till the observer at the 
theodolite saw the image of his glass reflected in the centre of 
the mirror, Then the telescope attached to the mirror was 
pointed at a mark on a piece of cardboard attached to the 
theodolite. ‘Thus, the axis of the telescope was placed at right 
angles to tĦe surface of the mirror, e_theodohte was then 
moved to 1,000 feet, and, 1f found necessary, the adjustment 
repeated. Then the mirror was moved till its telescope pointed 
at the hole in the shutter of the building. The adjustment was 
completed by moving the mirror by signals, till the observer, 
looking through the hole in the shutter through a good spyglass, 
saw the image of the glass reflected centrally in the mirror. 

Notwithstanding the wooden case about the pier the mirror 
would change its position between morning and evening, so that 
the last adjustment had to be repeated before every s@ries of 
experiments, 


e 
(To be continued.) 


.ON THE MOUNTAINS OF THE NORTHERN 


AND WESTERN FRONTIER OF INDIA» 


HERE are certain moot questions relating to the mountains 
of thenorth-west frontier of India upon which it appears 
desirable to elicit the opinion of geographers. On this occasion 
I propose to discuss the western limits of the Hi ya; the 
northern and southern limits of the Hindu Kush; fhe parallelism 
and lateral communications of the es between the Hindu 
Kush and the Aralo-Caspian plain of other parts of the 
north-west frontier; and the [mits of the Iranian group of 
highlands, at it junction: with the Tibeto-Himalayan and 
amir groups, Finally the pro route of a railway to 
India yin Mesopotarnja and the Indus is indicated ae lee 
i ble line of elevated valleys parallel to the coast. 
1 Paper read at the Sheffield meeting of the Britisle Associationgby 
Trelawney W. Saunders, 
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Himalaya ranges form a of the great girdle of 
Bis ie which continugisly encircle the cehtal onion of 
the Asiatic'Continent, and include the Chinese colonjal depend- 
engies of IN, Mongolia, Kokonor, and Tibet. 

This vastemountain girdle is naturally grouped into four parts 
corresponding with the outlets of its exterior drainage according 
to their connection with the Arctic, Pacific, and In Oceans, 
and the Aralo- Caspian Seas respectively. The% four divisions of 
the great mountain girdle have been naméd fiom their chief 
features, (1) the Tibeto-Himalayan, (2) the Yunling, (3) the 
Altaic, and (4) the Pamir systems, e interlacing or over- 
lapping of these systems at ter se nay is not always easy to 

e out, and presents occasional difficulties like other systems 
of classification, no matter what the subject may be. 

The question of the western termination of the Himalaya 
relates to two divisions of the great girdle, namely, The Tibeto- 
Himalayan and the Pamir, to which must be added another 
group lying outside those two, but impingin on them at its 
north-east corner. This group is formed b the Iranian high- 
lands, a compact quadrilateral mass bounded by the lowlands of 
the Indus, the Arabian Sea and the Persian Gulf, the lowland 
of the Tigris and Euphrates, and the Aialo-Caspian plain, The 
only questions which can well arise with regard to the boundaries 
of the Iranian mountain system, relate to its north-west and 
north-east angles, where it unites with the Tauric system on the 
one hand and the Himalaya and Pamir on the other. It is with 
the latter only that we propose to deal now. 

My Tibeto-Himalayan system was introduced in 1870 in “A 
Sketch of the Mountams and River Basins of India in two Maps, 
with Explanatory Memoirs.” It was further developed in the 
Geographical Magazine, for July, 1877; and I am indebted to 
the distinguished chairman of this section for an appreciative 
account of it in two editions of his ‘Memoirs of the Indian 
Surveys in 1871 and 1877.” It resolves the leading features of 
the vast mass of which it treats into four great chains with their 
outer slopes and intermediate valleys or plateaus. J am obliged 
to allude briefly to this bygone work, for the purpose of forming a 
logical basis for the argument which follows, 

The northern and sonthern Himalaya are two of these great 
chains, The Karakorum-Gangri and the Kuenlun are the other two, 
The Southern Himalaya rises from the t plain of India, and its 
culminating summit is distinguished by an extrao: chain 
of snowy peaks throughout the whole extent which 1s claimed 
for it The cate: and close succession of the-e snowy peaks 
cannot be denied, for they have been fixed in position and 
altitude by the indubitable observations of the great Tiigono- 
metric#l Survey of India. Nor can the existence be disputed of 
the line of valleys which forms the northern base of this snowy 
range and distinctly separates it from the Northern Himalaya, 

Yet an antiquated theory conceived before the existence of this 
snowy range was demonstrable, is still held to be possibly tenable 
by the authors of the recently published manual of the Geology 
of India, although they do not condescend to any reason for their 
conclusion. 

Now this is not merely a matter of dispute between geologists 
and geogiaphers, but it is one of the greatest practical importance 
with reference particularly to the potent question of lateral com- 
munications about which much has been said lately in reference 
to the Iranian system in Afghanistan. In the successive valleys 
following one after the other in the same line, each of which I 
have specifically named in the Gengraphical Magasine, there is 
indisputable evidence of the sef&ration of the two ranges, and 
of that lateral communication which is an ordinary feature of 
mountain systems, rather than otherpise, e 

The Northern Himalaya has its southern bate in these valleys, 
while its northern base is €ound in the extended trough asiong 
which flows the upper courses of the great rivers Indus, Sutlej, 
and Sanpu. ° 

It is usually said that the Himalaya extends up to tit gorge of 
the Indus on the west and to the gorge of the Sanpe wn the east, 
and this is the extent assi to the Himalaya by the authors of 
the ‘f Manual of the Geo. of India.” But this restriction falls 
short of the limits which we have already assigned to the Tibeto- 
Himalayan system, on the basis of the natural oceafti® wate: sheds. 
It also falls short of the exteysion attributed to the’ Himalaya 
on thégwest by Observers and geographers of celebrity; and we 
shall endeavour to prove that it falls shor}, ©n the west at least, 
of the pin and simple applicatiqn oF the same conditions ag 
thosg on which the Himalaya s allowed to extend up to’ the 
gorgeof the Indus. © ¢ 
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The valley ofthe Uppe: Indus running from south-east to 


north-west, at the northern base of the Northern Himglaya,@ind 
between the Northein Himalaya and the Karakorum Mountain, 
is cariied forprard in the same direction by the valley ofgthe Gilgit 
river up to Yassin, and thence over a relatively low wa partite 
into the upper weve the Kunar river. Neat the confluence 
of the Indus with the Gilgit, the Indus makes a1ectangular bend 
on entering the gorge through which it intersects both ranges of 
the Himalaya to Cntgr the plain of Peshawur. But the e 
of the Northern Himalaya which, it is allowed, dominates the 
left bank of the Indus aṣ far as the gorge, does not cease there, 
but is continued across the Indus in the same direction as before, 
and proceeding westward forms the southern barrier of the Gilgit, 
Yassin, and Chitral valleys, until it meets the Hindu Kush on 
the west of the Kumar river. The separation of the Hindu 
Kush from the Himalaya will be discussed further on, The 
valleys of Gilgit, Yassin and Chitral, in which the base of the 
Northern Himalaya is found, are indeed a prolongation of the 
great trough which forms its northern base throughout, At the 
extremity of the Himalaya the Kunar river drives a passage 
through a gorge which remains unexplored, although it is pro- 
bably not less accessible than the gorge of the Indus with which 
we have only recently been made acquainted. 

Having now traced the Northern Himalaya up to the Hindu 
Kush, the continuation of the Southern Himalaya west of the 
gorge of the Indus remains to be made out. It is defined bya 
series of peaks fixed by the Trigonometrical Surveyors in a line 
from that gorge up to the southern end of the Kunar gorge. 
Beyond the Kunar, the line of peaks bulges southward and bends 

in northward following the base formed by the Kunar, the 
Kabul and the Panjshir valleys, till it meets the Hindu Kush, 
Like the rest of the peaks of the Southern Himalaya, the peaks 
west of the Indus form the culminating summits of the southern 
slope which ascends in unbroken continuity along the whole 
extent of the Indian lowland, from the eastern extremity of the 
valley of Assam to the plain of Peshawur, and the line of the 
Kabul river, Lieut, Wood, the explorer of the Oxus, who as 
surveyor accompanied Sir Alexander Burnes’ famous mission to 
Kabul, remaiks that ‘‘the Himalaya, as is well known, bounds 
Hindustan on the north, and after crossing the river Indus, 
extends westward to the valley of Panjshii.” The Trigono- 
metrical surveyors have since defined the exact position of the great 
peaks which mark the culminating summit of the e along its 
whole extent. At the present time, we have soll to await 
the exploration of the high ground between the northern and 
southern ranges west of the Indus. There is little doubt that it will 
be found to correspond with the rest of the interval between the 
ranges throughout their extended course. 

We may now turn to the‘Hindu Kush. The ends of the axis of 
the Hindu Kush are well defined as that axis is the water-parting 
between the basins of the Indus and the Oxus. Its southern 
base isto be sought in the same lne of watercourses which 
define the northein base of the Northern Himalaya with the 
addition westward of the Ghorband valley. The known parts of 
this line include the Ghorband and Panjshir valleys, and the 
Upper Kuna: in Chitral, It i1emains for future exploration 
in istan to trace out a line of lateral valleys serving to 
connect the Panjshii with the Upper Kunar, in order to com- 
plete the line of contact and division between the Hindu Kush 
and the Northein Himalaya, i 

The noithein base of the Hindu Kush may be tiaced from 
Bamian along the Surkhab to jfs junction with the Anderab 
valley, from the head of which, I have little doubt, a line of 
lateral valleys will be found connecting Anderab with Kuran, 
Zebak, the Panja, apd the Sashad-wakhan or southernmost head 
of thegOxus, X 

The division between the Hindu Kush and the Himalaya is, so 
far as it goes, likewise the division between the Tibeto- Himalayan 
system and hat of the Pamir. To comflete the division of the 
latter systems we must find a lime of watercourses from the Kunar 
river up toth fagh Dumbash Mountain, which marks the common 
termination of the Karakorum and the Hindu Kush; and from 
the Tagh®* Dumbash Mountain the dividing line of the two 
systems must S carried down to the plain of Yarkand by an 
affluent of the Yarkand river. . 

The Pamir group of mountains has the southegn base of the 
Hindu Kush for a part of its southern limit. Its western“base 
13 m the plain of Gobi n the Yarkand and Kashgas rivers, 


Its northern base is in the $laig of Kokand or Ferghana, 
watered by the Syr Daria or Jaxarte® of,the ancien The 
i ~ . . ` 
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western base stiikes sou 
crosses the Zarafshan rive? and pgsses Bykhara ; after which the 
group bends round to the eastward and finds its southern base 
along the right bank of the Oxus, up go its outlet from the 
mountains; then it follows tle mountain& crossed by the Lair- 
band Pass, to the@kserai or Sufkhab river, which it ascends to 
Bamian and Ghorband, where the continuations of the southern 
base ef the Pamir gronp is found in the southern? base of the 
Hindu Kush, as already mentioned, 

We have heretofore defined the indisputable limits of the great 
quadrilateral Iranian group, and while the recollection of the limit 


ard along the foot of the mountains ;- 


of the Pamir along the course of the Surkhab or Akserai to . 


Bamian and Ghoiband, is fresh upon us, we will st once point 
to the same line as defining the separation and the contact of 
the Iranian and Pamir groups. From Ghorband by the line 
of the Kabul river to the Indus, is also traced, the separation 
and the contact of the Iranian with the Himalayan group. We 
cannot see that a more distinct or better limitation can be 
suggested for these important items of geographical nomen- 
clature, 

The principal ranges in the Pamir group are now fairly made 
out by British and Russian observers. The most easterly range 
is that of the Western Kuenlun, which rises in the plain of te 
Gobi above the cities of Yarkand and Kashgar, and culminates 
in snowy peaks, of which T h is 25,500 feet in height 
above the sea, and Tash-balik is 22,500 feet. Westward of the 
Kuenlun is the water-parting between the basins of Lake 
Lob and of the Oxus, a range which is in continuation with the 
Karakorum and Hindu Kush, and the meeting of the three is at 
Tagh Dumbash. This range was long since pointed out by that 
grand geographer Baron Humboldt, and was identified by him 
with the Bolor of Oriental writers. An attempt has been made 
by a mistaken Russian geologist and some of his followers, and 

by a critic distinguished for another reason, to do away with 
this well established and distinctive name; but such a feature 
parting two famous river basins and connecting other great 
ranges cannot go unnamed; and we contend that the name 
rendered classical by the labours of Alexander Humboldt, ought 
to be maintained, This Bolor range is separated from the 
Kuenlun by a series of valleys with streams that descend to the 
Gobi, including the Kizilyaft Plain in the northern part, while 
in the southern part the repetition of the name Tagharmsh is 
robably connected with the ancient Toghar, or Tochari, The 
Bolor range also forms the eastern limit of the Pamir or Roof of 
the World, a lofty plateau rich in summer pastures, drained by 
the Oxus and its aAuents, and bounded on the west by another 
great range named Khoja Mohammed, 

If we compare this part of the Pamir system with the western 
Himalaya, a certain similarity will be observed. Thus the Upper 
Oxus between the Khoja Mohammed and Bolor ranges, flows 
at an altitude similar tg that of the Upper Indus, een the 
Northern Himalaya and the Karakorum ranges, or about 10,000 
feet.. West of the Khoja Mohammed range, is the range crossed 
by the Lataband , the latter separating» the lowland of 

unduz from the elevated valley of Lower Badakshan, just as 
the southein Himalaya separates the elevated valley‘of Kashmir, 
from the lowland of the Punjab. 

Lieut, Wood represented the Khoja Mohammed range as 
extending from the great bend of the Oxus to the Kokcha or 
river of Badakshan, and beyond that river in a south-vwesterly 
direction, that is, nearly parallel with the Hindu Kush. We 
shall consider its further extension presently. Similarly the 
Lataband iange must be regarded as extending all along the 
Aralo Caspian plain from Kunduz to the Caspian Sea, and along 
the south of that sea to the Armenian platean. Like the southern 
Himalaya it has its outer base in the great plain, but the inner 
base,+has so far only been made out at intervals, and is an object 
that well deserves observation with reference to the existence of 
natural facilities for lateral communication along the side of the 
highland. i 

In pursuing fleis interesting subject we have to point to two 
well determined parallel lines already set out forming{respectively 
the great waterparting and the base in the plains, The water- 

in question is formed In continuato: of Karakorum 
westward, (I) by Hindu Kush, between the Ofus and Indus 
basins; (2) by koh-i-Baba between the Oxus and Helmund 


basjns ; (3) by Siah Koh between the ese and Hétmund. 
f rece N 


We will not pursue the life farther at presentas À 
succession oe chain of lateral v gs follows we believe both 
sideseof this summit. On the north side we follow the Upper 
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Oxus as far as it flows parallel with Hindu Kush ; then cross *a considerable elevation above the sea aA ia better climate 


over the pass of Ishke’sgm to the Upper Kokcha from which in 
all probability the Anderab “@alley is accessible, and also 


Baman’ From Capt. Conolly passed to the upper 
ters of the riyer ef Balkh thence into the valley of 
ari Rud, which ds westward to the m@idian of Herat. 


Between the weridian of Herat and Kabul, at least three lines 
of lateral communication are ially delineated. These are 
the parallel valleys of the Hari Rud, of the Murghab, and of 
the route traversed by Vambery, and the Russian officer 
Grodekov. Indeed it can be still further demonstrated that 
ractical lateral communication exists throughout the whole 
fength of the Iranian and Himalayan systems, and probably 
offers greater facilities of transit than the transverse routes. 
$ On this point a few words appear to be called for, by the 
statements of a recent writer, a member of parliament, and 
formerly an Indian Governor of great distinction, who has 
denied the existence of lateral communication along and within 
the Suliman Mountains which form the easternmost of the 
Tranian system and extend nearly from the Kabul River to 
the sea. 

So far from lateral communication being wanting in this 
locality, which is now of much importance on account of its 
being brought by treaty within the scope of British administra- 
tion—so far from the lateral communication being deficient; and 
much less altogether absent—it constitutes as in the other 
mountains which we have discussed, a characteristic and marked 
feature of them, Indeed the outermost slope or scarp of the 
eastern, Suliman has been delineated like a rising series of 
parallel gutters, terraces, or tronghs, in the beautiful maps of 
the Derajat prepared by the surveyors under the guidance of 
Major-General Sir Henry Thuillier, who for so long a time 
filled the office of Surveyor-General of India, and whose 
presence here is such an advantage to the section, 

In the heart of the mountains two lines of lateral communica- 
tion can be already traced, even with our present very scanty 
information, Both are on the east of the waterparting of the 
Helmund and Indus basins, which is formed by the western 
range of the Suliman, One skirts the very summits of the range 
and is formed at its northern limit by the uppermost valleys of the 
Kurram, west ofthe Peiwar Kotul. Wis watered by a stream which 
descends from near the Shutargarden Pass to the Kurram, where 
it meets another branch of the Kurram coming from the Mangal 
country on the south-western limits of the Kurram basin, From 
thence there is a communication with the district of Furmul 
which was known to the Turki Emperor, geographer, and con- 

ueror of India—the famous Baber, Furmul lies at the head of 

e Dawar valley and river, which descends from it straightway 
to the Indus, but has never yet been wholly traversed by Euro- 
peans, Furmul is occupied by the Karoti tribe of the famous 

‘ Povindaly merchants, unleés the Waziri have driven them out. 

From Furmul this lateral line passes of to the Dwa Gummul 
another haunt of the Karoti people, who, as Povinddhs and 
periodical visitorg and traders to India, should have a clear in- 
terest in being friendly with us. From the Dwa Gummul we 
pass on to a southern headwater of the Gummul, and so on to 
the head of the Zhob valley, which is connected with the Thal- 
Chotiali route to Peshin. 

There is another very important lateral line, a part of which 
was made known to Lieut. Broadfoot of the Royal Engineers 
as far. back as 1842, by a native name, signifying ‘‘the road of 
the Wazir1,” a dominant tribe in those ; 
the Kurram valley with the Dawar and Gummul valleys; and 
it is prolonged from Gummul up to the Chotiali route, by the 
great Zhob valley, which has at least been distinctly seen from 
both ends, in a direction nearly meridianal. We all know the 

eat road which has been traversed by British troops between 

bul, Ghazni, Kandahar, and Kelat, and eastward of this, on 
the westémn side of the western Suliman range, a route has been 
traversed from Zurmul to lake Abistada, and from the lake to 
Kelat, British troops have marched over the Woba-highland. 

So much by way of proof of abundant lateral communication 
along the mountains west of the Indus. 

One word more relating to the lateral communication through 
the hills and valleys of the south slope of the great Iranian 
highland. “For it relates to the construction in the near future 
of a rwilway to India, From sheer ignorance some have pro- 
p to carry such a lime along the coast in a Meadly climate 
with the atmosphere of a permanent hot bath. But the true 
route is found in one of those elongated lateralevalleys which at 


This also connects |. 


thag that of the lowland on the coast, stretch all along from the 
Bubb riveg on the border# of India to Mesopotamia, Among 
these is the line of the Kej valley and a successign of others 

ing td Shiraz, from whence there is little doubt that a practi- 


4 cal line mdy be found up to Bagdad. = 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE,—The Professorship gf Experimental Physics 
has been formally continued by the Senate, and there is now no 
doubt that if Lord Rayleigh 18 willing to undertake this onerous 
office, he will be elected Professor. A memorial requ him 
to be a candidate signed by almost every elector in a very short 
time seems like a command, It shows that*there 1s no fear, and 
every hope for a beneficial result to education following. Lord 
Rayleigh’s knowledge of the working of the University and the 
Scientific Commission will give him a most commanding posi- 
tion, It is a clear ‘‘call” from the University when such men 
as ‘Adams, Bes Cayley, Dewar, Ferrers, Frost, Garnett, J. 
W. Glaisher, Hughes, Liveing, R. K. Miller, Peile, Pendlebury, 
Routh, Salvin, Skeat, Stoke, James Stuart, Todhunter, Venn, 
James Ward, W. Aldis Wright and others unanimously record 
their view that it would tend greatly to the advance of physical 
science and to the advantage of the University that Lord Ray- 
leigh should occupy the chair of Experimental Physics at 
Cambridge. 

Messrs. C. W. Moule (Corpus) and S. H. Vines (Christ’s) have 
been appointed members of the Botanic Garden Syndicate tll} 
November 20, 1882 ; Drs. Power and Phear have been appointed 
on the Museum and Lecture Rooms Syndicate; Mr, Henry 
Sedgwick and Mr. V. H. Stanton are again on the Local Ev- 
aminations Syndicate ; Messrs. W. D. Niven and G. H. Darwin 
are appointed on the Observatory Sydicate; Messrs. Bradshaw, 
Bensly and Peile, and Dr. Hart Mr. Aldis Wright are on 
the Umversity Press Syndicate; the two latter are special elec- 
tions in view of the publication of the Revised Translation of 
the Bible; P. T. Main and F. M. Balfour on the State Medicine 
Syndicate. 

Mr. S. H. Vines is also appointed on the Natural Science 
Studies; and Dr, Paget has elected on the Council of the 
Senate, as a Professor, ın Prof. Maxwell’s place, for one year, 
and by only one vote over Prof. Stuart. Dr. Paget has on pre- 
vious occasions been unwilling to come forward for such an 
onerous post, and would hardly now have done so, but for the 
short term of office required, and the importance of the medical 
and natural science rearrangements at Cambridge demanding his 
aid if the University showed its confidence in him. 

An amended schedule for 2nd M.B. Camb. to come into 
operation in June, 1880, as far as regards comparative anatomy 
differs from that at present in force in introducing ercretory and 
reproductive organs, as being required to be known in addition 
to the other principal systems : the tapeworms parasitic ın man, 
cockroach, fresh-water mussel, whiting, and rabbit are intro- 
duced, while the spider and the cockchafer, oyster, perch, and 
rat diseppear In the specification as to the'vertebrate skeleton, 
the cod displaces the perch, the dog replaces the rat. There 
changes all seem to be in the direction of providing larger and 
more conspicuous and accessible specimens to be studied, or 
those, moie necessary for a medical student. 


SCIENTIFIC, SERIALS 


Journal of Botany, September, October, and November.— 
The last three numbers $f this journal are mainly occupied with 
articles on descriptive and systematic botany, extracts, and re- 
views, with the excefftion of two, to which jal attention 
may be called.—In the September number Mr. S. Le M. Moore 
has a “ imi notice” on mimicry of seeds*aMd fruits, and 
the functions of seminal appendages. He points out the number 
of seeds or fruits that bear a striking resemblance to cleopterous 
or other insects, by means of which he believes they may often 
escape from their seminiyoroys enemies by b E passed over a; 
insects, or, bng picked up and thrown away by insectivorous 
birds, may thus become disseminated, e adduces striking in- 
stances o: i mimicry in Polygalacgx, Leguminose, Umbel- 
liferse, and aged uphogbiaces, in which the carunculus of 
the seeP closely resembles the head of the insect, and the raphel 
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line the line between fhe closed clytra, the seed being often 
besides symmetrically btriped or spotted. The main object of 
the fleshy carunculus has been generally assumed to be the sup- 
plying of food to the young embryog but this, Mrg Moore 
believes, is not confirmed by actual experiment. It also go doubt 
serves to aii seminiv orons birds, through phone dy the 
seed passes to be or germinaton.— e Novem 
number Mr. S. fa Vite has an article on alternation of generf- 
tions in ThaNophytes, the main object of which, however, is to 
show that ıt does no® exist, except in a very few cases, This is 
indeed in accordance With the general view of botanists. Mr. 
Vines still holds to his view that alternation of generations 

e occurs in Characez ; thoufh why he now returns to the very 
doubtful postion which he had previously abandoned, that the 
Characeze ate Thallophytes, is not explained. 


Nuovo Giornale Botanico Ttaliano, October.—Sig. Borz 
continues his series of papers on the morphology and biology 
of the Phycochromaces, the present portion being devoted 
to the structure and classification of the Scytonemacer, 
which he makes to consist of seven genera, viz., Coleodesmium, 
BzL ; Tolypothrix, Ktz,; Hulsea, Kirchn. ; Scytonema, Ktz. ; 
Stigonema, Ag.; Capsosira, Ktz; and Hapalosiphon, Nag. 
The various modes of increase he defines to be (1) by pseudo- 
ramuli, or portions of filaments which deviate from the ordinary 
direction, heterocysts being sometimes interposed between these 
and the filament from which they spring ; (2) by spontaneous 
fraction of the filaments, the different portions remaining united 
in a bundle within a common gelatinous envelope, where they 
increase independently ; (3) by hormogonia, or fragments whi 
become detached from the filament, and which move slowly in 
the water in a rectilinear direction, light exercising no infiuence 
on the movement; (4) by spores, or isolated cells capable of 
resisting cold and excessive drought. In the same number A. 
Bertolini describes a ais ate of the cherry-lauyel, caused 
a parasitic fungus, to which he gives the name Oidium passerinit, 
and which attacks the fruit. It makes its appearance ın the form 
of irregular white spots, composed of filaments which invest 
the epicarp of the fronit, and from which rises a delicate down. 
The tonne is the mycelium of the fungus, the latter consists of 
the ovoid conidia arranged in momilform filaments, 

THE Revue Internationale des Sciences (September) contains 
the following among other papers:—The plant and man in 
their reciproca. relations, Dr. Ernest Hallier.—On the 
geology of the Japanese Archipelago, by M, G. Maget. 


SOCIETIES AND ACADEMIES 


ONDON 
Royal Society, November 209.—*' On Definite Integrals in- 
volving Elliptic Functions.” ,By J. W. L. Glaisher, F.R.S 
“ Values of the Theta and Zeta Functions for certain Values 


of the ent,” By J. W. L. Glaisher, F.R.S. 
“On in Definite Integrals.” No. 5. By W.H. L 
Russell, F.R.S 


‘On the Action of Nuclei in Producing the Sudden Solidifi- 
cation of Supersaturated Solutions of Glauber’s Salt.” By 
Charles Tomlinson, F.R.S. 

“The Geometric Mean, in Vital and Social Statistics.” By 
Francis Galton, F.R.S., and Donald McAlister, B.A., B.Sc, 
Fellow of St, John’s College, Cambridge, 

“ On the Normal Paraffins, Part IIL” By C. Schorlemmer. 


F.R.S., Professor of Organic Chemistry in Owens College, 
Manchester. 


Zoological Society, November 18.—Piof. Flower, F.R.S., 
president, in the Gat — An extract was read from a letter 
addr to the Secretary by Mr, H. O.°Forbes, on the subject 
of the distribution of the padger-headed Mydsus in Java.—The 
“Secretary read an extract from a letter ved from Dr. A, B. 
wMeyer, in which the habitat of Cervus alfredi was stated to be 
Samao and Leytelslands, of the Philippine group —Mr, Edward 
Alston grhibited some mammals collected by Mr. Wardlaw 
msay, 67eh Regiment, including examples of some species 
1ew to.the faunas of Burma and Afghanistan.—Mr. Alston also 
sxhibited’ one, of fH typical skulls of „Tapirus dowi (Gill), which 
had been. entrusftd to him by theeauthorities of the U.S, 
wNational Museum. He remarked that the young tapir frdéin 
Dorinto; Nicaragua, whith, was formerly alive in the Society’s 
3ardens, was really an exarfple of, T. dowi, afi not, ag had 
e. kd 
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been hitherto supposed, of 7, bairai,—Pro®& Fiowet ex- 
“hibited and made remarks ppon the skull of a White Whale 
(Delphinopterus leucas), recfitly obtainedgifi Sutherlandshire.—, 
The Secretary exhibited on b of Mr. Rowland Ward, the 
head of a chamois, with two pairs of horns.—Communifations 
were 1ead from Mr, L. Ti owski, GM.zs., containingy 
descriptions of a nefy Synallaxis, wom Peru, which he proposed 

to name Synallaxis fruticola ; and of a new a wae from 
the same country, proposed to be called Af, cephalota.—A thud 
communication received from Mr. Taczanowski contained a 
notice of some birds of interest recently received from Turkestan. 

—A communication was read fram Captain Shelley, containing 
an account of a collection of birds made in the Comoro Islands, 
received from Dr. Kirk, H.B.M. Consul-General at Zanzibar. 
The collection contained 186 specimens, A Zosterops which 
appeared to be new was named Z, 2iréit, in acknowledgment of 
the assistance rendered to ornithology by Dr. Kirk.—A second 
paper by Captain Shelley, gave the description of two new 
species of African birds.—Lient.-Col. H, H. Godwin-Austen, 
F.Z.S., read a description of the female of Lophophorus sclateri, 

erdon, from Eastern Assam.—A communication was read from 

r. Goodacre, F.Z.S., on the question of the identity of the 
common and Chinese geese. —A communication was read fiom 
the Rev, O. P. Cambridge, C.M.Z.S., on some new and rare 
spiders from New Zealand; with characters of four new genera. 
—A communication was read on some African species of Lepi- 
doptera, belonging to the sub-family, Nymphalme, by Mr. W. 
L. Distant, In this paper several instances of great variation 
were given, and some corrections made ın the nomenclature. 
A new genus, five new species, and the male of Malma lucasi, 
Down, were also described._Mr. R. G. Wardlaw Ramsay read 
the description of a new oriole, from iN, E. Borneo, which he 
proposed to call Oriolus consobrinus. 


Royal Microscopical Society, November 12.—Dr, Beale, 
F.R.S., in the chair.—Ten new Fellows were elected and eleven 
proposed for election at the next meeting. Prof. Weismann and 
others were elected Hon. Fellows.—A paper by Mr. H. E. 
Forrest, on the anatomy of Leplodora hyalina, was read ; also 
papers by Mr. J. F , Oon & supposed new species of fresh- 
water Area ; by Col. Woodward, on amplifiers and the use of 
chloride of cadmium and glycerine as a fluid for homogeneous 
immersion, and by Mr. J. Mayall, jun., on his immersion stage 
illuminator, which was exhibited to the meeting. Among the 
objects exhibited were anomalous forms of Acinaa, by Mr. 
Badcock, an improved micratome, by Mr. Ward; various alge 
and infusorie, by Mr. Bolton, a new compressorium, by Mr. 
Graham, and Zeiss’s travelling-microscope, by Mr. Cnsp. 


Anthropological Institute, November 11.—E. B. Tylor, 
F.R.S., president, in the chair.—The following new Members 
were announced :—A, Tylor, F.G.S., Baron von Hugel, Capt. 
R. C. Temple, and G. W. Bloxam, F.L,S.—-Mr. E, W. Bra- 
brook, secretary to the® Anthropometric Committee, exhibited 
two albu®as of photo "phs collected by that body.—A report 
on the Bheel tribes of the Vindhyon Range wag read by Col. 
Kincaird, fully describing the manners, customs, and super- 
stitions of these little-known people, from experience derived 
during many years’ residence amò them, The Bheels are 
very dirty in their habits : their principal diseases are enlarged 
spleen and small-pox.—A paper was read by Mr. A. H. Keane 
on the ng fk of re Indo-Chin aan it ocenic races and 
languages, ow that Further is occupied by two types, 
the fair and the i w nea ta sa Mongolian) the former 
5 ing po abic-untoned, the latter monosyllabic toned, 
oma that both of these types, intermingled with the 
Papuan or dark races, constitute the whole of the’ population of 
Malaysia; that the Caucasian alone appears in the Eastern 
Pacific as the ‘ Sawatorz,” or ** brown Polynesian raca.” 
The absence of the monosyllabic from the oc-anic 
grea was accounted for, the ression ‘ Malayo-Polyhesian ” 
shown to be misguiding, and the Malay itself was con- 
sidered to be, note{uandamental, but essentially mixed—the result 
of fasion in the ern Archipelago of the fair and yellow 
elements. —Mr. S. E. Peal exhibited a fine collection of ethno- 
logiçad drawings made in Assam, . 

e 
VIENNA 
Imperial Agademy of Sciences, October 9.—The Vige- 
president made reference to the deaths of Dr, Fenzl, of Vienne 
and Dr. v. Brandt, of St. Petersburg.—The following among 
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other papers wefe read :+—Edthquakes in Canea on the night of 
August 9-10, by Herr Miksche.—Qn the decline of water in 
s rivers, and stfegms with si eous rise of high-water 
in cultivated lands, by Herr v. Wex.—Reply to Prof. Heer (with 
regard fo the task of Rpyto-paleontology), by Prof. von Ettings- 
hgusen.—Eurther, invéstigation of spark-waves, by Prof. Mach 
and Herr Simonides.—On rati plane curs of the third and 
fourth order, by Herr Ameseder.—On the development of back- 
vessels and s$ecially of the muscular system in Chironomus and 
some other insects, iy Herr Jaworowski,—Determination of alti- 
tude of the pole at the Observatory of the Technical High School 
in Vienna, | 
rotation, whose parameters are of the same size, by Herr Rotter. 
—Dauscovery of two comets by Herr Palisa and Herr Hertwig.— 
On combinations from animal tar, II. Non-basic constituents, 
by Dr. Weidel and Herr Ciamician.—On the phenomena in 
Geissler tubes under external action (first part), by Prof. Reit- 
linger and Urbanitzky.—On a species of configurations in the 
plane and in space, by Herr Kantor. 


PARIS 


Academy of Sciences, November 17.—M. Daubrée in the 
chair.— The following papers were read :—Meridian observations 
of smal] planets at the Greenwich and Paris Observatories during 
the third quarter of 1879 ; communicated by M, Mouchez.—On 
the temperature of decomposition of vapours, by M, Sainte- 
Claire Deville, He supports M., Berthelot’s views, in opposition 
to M. Wurtz, The quantity of “heat liberated by formation of a 
compound substance has no known relation with its temperature 
of decomposition.—Observations on M. Cochin’s note on alco- 
holic fermentation, by M. Berthelot.—Observation of the ultra- 
violet limit of the solar spectrum at different altitudes, by M. 
Cornu. Fifty-two clichés were obtained at three stations: Rif- 
felberg (2,570 m. alt.), Rigi (1,650 .), and Viége (660 m.) 
The extreme ultra-violet limits were, severally, A 293'2, 294°8, 
and 295'4; the difference between Riffel and Vitge ear m.) 
being thus only 2'2 units {or millionths of a millimetre), or about 
1 unit for 900 metres’ altitude, a small amount of variation.— 
Explosion of carbonic acid in a coal-mine, by M. Delesse. This 
occurred in a coal-pit at Rochebelle (Gard), where there is much 
carbonic acid (no fire-damp). Two men at 345 m. depth heard 
two successive detonations (without Hame), had their lamps blown 
out, became faint, and were just able to throw themselves into the 
cage, when they were pulled up. Three others, at 246 m. depth, 
perished. Itis the first time the CO, has been so compressed and 
condensed in the coal as to cause explosion. Some seventy-six 
tons of coal were dise ed ; and the CO, liberated is estimated 
at a maximum of 4,590 cubic metres. It is thought that a near 
stratified mass of iron ites being very strongly oxidised and 
decomposed, the resulting sulphuric acid dissolving in subter- 
ranean water reaches the triassic lumestone, and so produces 
CO, which diffuses through the fissures gf the coal. M. Dumas 
supported this view.—Second note on the effects and mode of 
action of antiseptics; effects on pus, by MM. Gosselin and 
Bergeron, Rightly used camphorised brandy, carbolic acid (45) 
and alcohol at 86° are, in the same degree, moderators of 
inflammation and preventives of septiceemia.—Climatological 
conditions of the years 1869-1879 in Normandy, and their 
influence on ripening of the crops (continued), by M. Mangon. 
In the north-west of La Manche, the low temperature of the end 
of 1878, of the first six months, and especially of July, 1879, 
ard the abnormal rains of Bebruary and June, retarded the 
harvest about twenty-two deys for corn, twenty for barley and 
beans, and ten to twelve for buckwheat. By noting the sum of 
ne ee of temperature in each year since sowing, we may, with 
aid of the tables here given, calculate very exactly a month or six 
weeks in advance the time of harvest Foe the crops named.— 
On the true number of fundamental co-variants of a 
system gf two cubics, by Prof. Sylvester.—Critical reflections 
on the experiments concerning human heat, by M. Hirn.— 
M. de Lesseps presented communications relating to a railway 
from Algeria to Senegal and Soudan, Belgiasf expeditions in 
Central Africa, and the public laws applicable to international 
rivers.—Atmospheric polarisation and the influence of terrestrial 
magnefism on the atmosphere, by M. Becquerel. He proyes 
that a variable divergence exists between the plane of the sun 
(meaning thereby a plane passing through the observer's eye, 
the pdint looked at, and the centre of the sun) agd the plane of 
palt isation of the atm@sphere at any point, and. thinks*the 
influence of the earth’s magnetism appears in rotating the plane 


Dr, Tinter.—Studies on a plane conic section of- 


of polarisation.—On ‘a class of fanctioy analogous to the 
Eulerian functions studied by M. Heine, by M. Appell —New 
prigciple of meteorology furnished by an examination of earth- 
ais M. Delauney.g Earthquakes seem to pass through a 
maximung when Jupiter and Saturn are about the mean longi- 
fides of "265° and 135°. A recrudescence of eafthquakes in 
winter the*author attributes to streams of cosmic meteors, and 
thé influence of Jupiter and Saturn in the positions stated to their 
passage through such streams,—Remarks on M. Boiteau’s paper 
about winter eggs of phylloxera in surface-lafers of the ground, 
by M. Balbiani.—On the causes of reinvAsion of phylloxerised , 
vineyards, by M. de Lafitte.—A tel from Genera] Ibanez 
announced completion of the geodeti connection of Spain with 
Algeria (November 16).—Observations of a satellite of Mars | 
(Deimos) at Paris Observatory, by M. Bigourdan.—On doubly- 

eriodic functions with singular essential points, by M. Picard,— 

pots and protuberances o ed with a gpectroscope of great 
dispersion, by M. Thollon. The displacements and altera- 
tions of lines in observations of spots are specially striking. 
They are always in the same direction, and seem to indicate a 
motion from periphery to centre. A brilliant protuberance ob- 
served with narrow slit, illuminated vividly portions of the line 
C, which presented numerous solutions of continuity. The 
prodigious velocity of 25 km. per second indicated by the line, 
and lasting some time, suggests doubt as to the reality of the 
supposed cause.—The problem of the Enripus, by M. Forel. 
He tiaces the action of seiches as well as of soli-lunar tides in 
the cwrents of these straits.—On chlorophyll, by M. Gautier, 
He describes how he obtamed chlorophyll pure and crystallised 
in 1877. He regards it as closely related to biliruhm, in apti- 
tudes, reactions, and elementary constitution, and consequently 
to hematine.—Viviparity of Helix studeriana (Ferussac), by M. 
Viguier.—On the relative distribution of mean temperatures and 
pressures in January and July, by M, Teisserenc de Bort.—M. 
Le Bon gave some results of measurement of crania of eminent 
men in the Museum of Natural History. The high average 
figure of 1,732 cc. (capacity) was got from twenty-six skulls. — 
M. De Comey described a meteor observed by day at Jevah 
(Dordogne). 


CONTENTS 


Tue Sacrep Booxsor THE East. By Prof. A. H. SAYCE s e + « 77 
Mopsry Cazomatics. By Prof. Sirvanus P. THOMPSON 
Our Boox SHELF :— ‘ 
“< Zeitschrift für das chemische Grossgawerbe . s es s s» 79 
Gore’s “Southern Stellar Objects for Small Telesco] 
the Rapater and 55° South Dechnation, with Observa! mado 
in the fabs! 5 sera er oe Paar ar er aaa e Tae s.. BS 


LETTERS TO THE Eprror:— . 


A New Nebula.—-Lord LINDSAY s s sos e e e ee oos 80 
Does Vegetate in the O Seat—Dr. Orro Konrze . £o 
Remarkable Prediction of Cold —B, G, JENKINS o s s e s. a Bx 
e Lizard.—JASPER CARGILL e . s p e s ee te we et er 
The “ Heaameter,” Daca ddotg adyaĝðý ... rkr A~-Dr. C, M. 
INGLEBY; HENRY CECIL . . s. seorsa’ ao’ oe es ĜE 
Unconscious Cerebration—Hypr CLARKE . e s s e s sos Sr 
r. Thomas Bolton’s Natural History Discoveries.~Tuomas 
BOLTON ee al a oe Re a ws E A oe Ex 
Intellect in Brutes —Sorniz FRANKLAND e p e s s es et fa 


“ Asia Minor” in the “ Encyclopædia Britannica.” —J. B, B. . . €2 
On tes SoLusILITY or Soups in Gases. By J., B. Hannay, 
F.R S E., FCS, and James HOGARTH 
ON PHOTOGRAPHING THE SPECTRA OF THE STARS AND PLANETS By 
Dr. Henny DRAPER . ww ew ee ee ht e... 
Tue Foncrion oy CuLorornyLt By Sypney H. VINES. . 1.) v “85 
THE CAMBRIDGE NATURAL Screnans 'RIPOS 86 
Tue PLANETS or THE Szason. By 


NOTES s a ee Oe A ees er er er) . . « 89 
OUR AsrronosicaL COLUMN !:— o 
The “ Uranometria Argentina”. & . . a y . os $I 
The “Lick Observatory,” California. . . o "+ gt 
Grocrarutcan Notes . 0 1 1 1 a o . ` ga 
Brorocicat Norgs :— 
Qospores of *' Volvox@uinor”. , s 6 ee ew ee ee . 93 
Cedar of Lebanon m Cyprus . s. s saoao eo Paa ea 93 
New Genus of M: Fa ee ee ee a e... B 
as Merina a tie ik Gina Seo ee 
e Ontogeny an ylogeny of the Ctenophora. . » se + « 93 
Arsenic in Animals S T E T S ope eee e K bos a 
Dioptries of tho Eye. 2 s 6 ee e te a Gt 
EXPERIMENTAL DETERMINATION OF THE VELOCITY, Licut. By 
ALBERT A. Micuerson, Mastes, U.S. Navy (vith Yuatrations: + Ob 
On THE Mouwyains OF THE N@RTRERN AND FRONTIER OF 
Ixo. By Trerawney W. SAUNDERS a s we ee ee 96 
UNIVERSITY AND EDUCATIONAL LNTELLIGENCMD . . a.. ... 98 
Scerri SERIALS «6 2 ew Hs "E Sr er ea + 98 
ocd: AND MIRE ge Bie ae ge we ee T 
>: ETUS 3 e . » 
. s e 
e > PI 
e e 
E . e 


~ 6 o. | 


. ` e s 


‘NATURE .*, ™ Vf 


‘IOI 





6 z 
THURSDAY, DECEMBER 4, 1879 4 


YALE COLLEGE AND AMERSCAN | 
` PALEONTOLOGY 


A 'HOUOH, notices have from'time to time appeared 
in European scientific journals of the scientific expe- 
ditions sent out fron Yale College to the Western Terri- 
tories of the United States, probably only those palæon- 
tologists and geologists who have crossed the Atlantic 
and have had an opportunity of seeing all that ıs yet 
visible of the vast amount of material collected at New 
Haven can adequately realise the enormous additions 
which have been and are being there daily made to our 
knowledge of extinct vertebrate life. Thanks to the 
generous liberality of the late Mr. George Peabody, who 
has endowed centres of scientific progress in various 
parts of America, Yale College has been supplied with an 
admirable Museum of Natural History and with a fund 
for its maintenance, By his deed of gift the donor pro- 
vided that after one portion of the money had been 
employed in erecting the museum, 2 certain sum ($20,000) 
should be set apart and invested until it should reach at 
least five times its original amount, when it might be 
employed for further building; while the interest of a 
further sum of $30,000 should be devoted to the main- 
tenance and extension of the collections, in the proportion 
of three-sevenths to zoology, three-sevenths to geology, 
and one-seventh to mineralogy. 

The wise intentions of the founder have been most 
faithfully and successfully carried out by his trustees. 
The building now erected, though forming only one wing 
of the magnificent pile which they will ultimately com- 
plete, is already amply filled with the collections of the 
several departments. The rooms open to the public are 
well-lighted, and the cases are carefully arranged and 
easy of consultation, But by far the laiger part of the 
collections is still stored in the cellars, awaiting the 
growth of the premiges. Unfortunately, however, the 
boxes are accumulating in these lower regions at a rate 
which one fears must be greater than that of the building 
fund. 

he mineralogical cabinet has been entirely eananeed 
and displayed by Mr. E. S. Dana, who, with Prof. Brush, 
is amply sustiining the old mineralogical renown of New 
Haven, 

The unique feature, however, in the Peabody Museum, 
is the vast collection of vertebrate fossils from the Westein 
Territories, made by the enthusiastic labours of Prof. O. 
C. Marsh. Only smal portion of this enormous series 
has yet been placed in cases fog pubhc inspection. But 
the Professor, with infinite courtesy and patience, con- 
ducted the writer of these lines shrough the stores from 
cellar to roof, biought under his notice examples of the 
more interesting and important of the “finds,” and 
furnished him with notes of the collection and permission 
to use them, of which he now gladly avails himself. 

After haygng spent severak years in bringing together, 
from the Cretaceous and Tertiary stratawf the Aglantic 
coast, a very constdgrable mass of material, the Professor 
came to the conclusion that this field was Pa 


exhausted, and that it was to fhe smexplored tersltory 
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beyond the Mrangaira that the palæontologist must 
now look for additichal faats to 1Œlp him to an intelligent * 
comprehension of the progress of vertebrate lfe in the 
past. This conclusiong having been, confiymed by, his 
own observatfns during a®*short trip to the Rocky Moun- 
tains in 1868, he, in 1870, organised thedirst of the Yale 
Scientific Expeditions. After spending k months 4 
the field the party returned well laden with fossil treasures 


-from the Cretaceous and Tertiary formations. The suc- 


cess of this experiment having been so matked the four 
succeeding yedrs witnessed the departure of as many 


‘expeditions, all of which were likewise successful. The 


results may be briefly summed up in the statement that, 
altogether, within six years, these expeditions under Prof. 
Marsh brought to light more than four hundred species 
of vertebrate fossils new to science, of which only about 
two-thirds have as yet been described. At the time when 
these explorations began, the’ West was almost wholly 
unknown, and the investigators were exposed to great 
hardships and to no little danger from hostile Indians. 
It is to be hoped that Prof. Marsh may be induced to 
write down and publish a narrative of his life and adven- 
tures in the wild west in search of fossils. The samples 
which in friendly talk he communicated to the present 
writer were so entertaining, that the book could not fail to 
prove most interesting, and would no doubt help on the 
cause of palzontology in America. : 

Among the numerous extinct animals discovered during 
the progress of these explorations are many groups which 
differ widely from any forms of life previously known. 
Prominent among these, and extremely interesting from 
their bearing on questéons of evolution, are the toothed 
birds of the Cretaceous formation, the Odontornithes, all 
the known specimens of which are in the Yale Museum. 
These constitute a new sub-class, and have been divided 
into two well-marked orders; the Odontolce, which have 
the teeth implanted in grooves, and the Odontfolorme, 
with the teeth in distinct sockets. The Odontolce were 
large swimming birds, somewhat resembling the Divers 
of the present day, but with rudimentary wangs, of no 
posgible use to th€ir possessor. The vertebrae were as in 
modern birds. The typical genus is Hesperornts, and at 
least three species are known. The secénd order includes, 
small birds, very different in appearance and characters 
from the preceding group, with large and powerful wings, 
and biconcave vertebre, Two genera and several species 
are kgown, which belong to this order. The type genus ` 
1s Ichthyornis. All the teothed birds known‘at present 
come from the upper Cretaceous of Kansas, and more than 
one hundred individuals are represented in the Museum. 
A memoir on this group, with forty quarto plates, by Prof. 
Marsh, is now in the press. 

In the same formation this active explorer discovered 
the first American Pterodactyls, or flying reptites. These 
animals are extremely interesting, not only on account of 
their enoimé@us size—for some of them have a spread of 
wings of nearly twenty-five feet—but more especially from 
the fact that they were destitute of teeth; in this respect 
resembling modern birds. They represeat a new order, 
Pteranodontia, named from the type genus, Preranodon, 
ef which Several species are mow known. Ni userous 
anatomical points of much importance will, no doubt, be 
brought to “light by a close study of this remarkable 
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aberrant grup, and tnd ample material now in the 

museum, repiesentiag more than Yx hundred individuals, 

will render their suchlaton*ssmparalively easy. 

With’ the toothed pirds and the Pterodactyls, have been 
fðund great number? of Mosasduroids, a group of reptiles, 
which, during Cretaceous times, attained an enormous 
developmene both as to numbers and the variety of forms 
by which it was represented. Several new families, in- 
cluding a number of new genera and many species, here 
appeared, and flourished abundantly. The 7ylesauride 
were very large, some of them being mere than sixty feet 
in length, whle the Ldestosauride were much smaller. 
The very abundant material secured, representing not 
less than twelve hundred individuals belonging to this 
order, has enabled Prof. Marsh to settle many doubtful 
points with regard to the structure of these reptiles, and 





` to determine that they possessed hind paddles, and were 


covered with dermal scutes. 

The Cretaceous formations of the West likewise have 
yielded numerous turtles and other reptiles, and many 
fishes, some of them of great interest, and very full series 
of specimens of all of these, representing not less than 
five thousand individuals, are at present in the Yale 
College Museum. The fame of these discoveries has led 
other explorers into the same field. A most formidable 
rival in enthusiasm and energy is Prof. E. D. Cope, who 
has filled the houses at Philadelphia with bones from the 
West, who has published some valuable memoirs upon 
them, and to’ whose work attention will be directed on 
another occasion. 

Besides the discoveries made by Prof. Marsh and his 
parties in the Cretaceous of the West, the old Eocene 
lake-basigs between the Roc®y Mountains and the 
Wahsatch Range were, during the summer of 1870, ex- 
plored with most interesting results, their age beng then 
fully determined and announced. Many remarkable 
forms of life, most of them very different from anything 
previously known, have been disinterred. Of all of these, 
perhaps none are more extraordinary than the gigantic 
Dinocerata, a new order recently established by Prof. 
Marsh. These animals nearly equalled the elephant in 
size, but with shorter limbs. The skull was furnished 
with two or morg pairs of horn cores, and with enormous 
canine tusks similar to those of the walrus, while the 
brain was proportionally smaller than in any other land 
mammal Three genera and several species are known. 
These great creatures seem to have lived ın considerable 
numbers about the borders of the old Eocene lakes, and 
their remains are found qu&e abundantly, buried in the 
dirt that once formed the muddy bottom. Remains of 
more than two hundred different individuals are now in 
the Peabody Museum, and a volume descriptive of them 
by their discoverer is now in course of preparation. 

Another new order of mammals, made known by the 
same untiting anatomist from these same deposits, is that 
of the 7:fledontia, These animals are in many respects 
very remarkable, and notably in presentiffg characters 
which seem to indicate affinities with several widely dif- 
ferent groups. Thus the skull, feet, and vertebra ree 
semble those*of some carnivores ; the anterior incisors 
forcibly remind one of the corresponding teeth in the 
rodgxs ; the lower molars are of the Paleothetium ungt- 
late type. Two families of this order are known : the 
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ə Tillotheridæ, in which only the a apd the Sty/ino- 
dorgida, in which all the teeth grow from persistent pulps. 
Phe larggst specimens ef this order were about the size of 
tapir. ° 

From these Eocene deposits, too, were, obtained the 
firgt remains of fossil Quadrumana known from the New 
World. These early primates, accordipg to their dis- 
coverer, seem to have relationships both with the 
lemurs of the Old World, and with the South American 
monkeys. Two families have been discovered: the 
Lemuravida, named from the principal genus, Lernu- 
ravus, which have forty-four teeth, and the Limnotheride, 
which have not more than forty. The large number of 
genera and species by which this group is represented in 
these Eocene deposits, show that, even at this early 
period, the American primates had reached a hifh degree 
of development, and enjoyed, up to that time at least, very 
favourable conditions for their existence. They are all, 
however, low generalised forms, the characters of ther 
teeth and other portions of the skeleton bearing consider- 
able resemblance to the corresponding parts in the 
ungulates and carnivores. Besides the groups already 
mentioned, the same Eocene lake-basins yielded the 
remains of marsupials and bats (neither of which had 
before been found fossil in America), together with many 
species of birds, serpents, lizards, and fishes. 

Since the original account of American fossil horses 
given by Leidy, the Eocene strata of New Mexico and 
Wyoming have yielded two very important ungulates, 
which have helped to complete the history of the descent 
of the horse, so well worked out by Prof. Marsh. These 
relics carry back the ancestry of this familiar quadruped 
to the oldest Tertiary time. The earliest form, Lohippus, 
was about the size of a fox, had forty-four teeth, the 
molars having short crowns, and being quite different in 
form from the premolars. There were four well-deve- 
loped toes, a rudiment of ‘another on the forefoot, and 
three toes behind. The structure of the feet and of the 
teeth in Lohippus indicates, beydnd question, that the 
direct ancestral line to the modern horse had already 
separated from the Perissodactyls. The second of these 
ungulates, Orohippus, is from the Wyoming Eocene, and 
is evidently next to Hohippus, which it now replaces in 
the line of descent. In size it about equalled its prede- 
cessor, but the rudimentary digit of the forefoot has 
disappeared, and the last premolar has gone over to the 
molar series. Another Eocene equine, discovered in 
Utah, is Epihippus. 

The discoveries made by the Yale expeditions in the 
“ Miocene ” and Pliocene fdfmations of the Rocky Moun- 
tains and the Pacific coast were scarcely less numerous and 
interesting. From these deposfts were ebtained the large 
series of specimens whith served to complete the génea- 
logical line of the horse from the four-footed Orohippus of 
the Eocene to the farge Equus fraternus ofethe later 
Phocene, which does not differ, appreciably» from the 
horse of to-day. From the “Lower Miocene” comes Meso- 
hippus, which is about the size of a sheep, and Has three 
usable toes of nearly equal size, and a ipag splint or 
rudiment of another, corrasbonding to the second digit of 
a fivetoed foot. Miohippus, a somewhat later form, bears 
a close eesemblgnce: to Mesohippys, but the side toes are 
smgller, and the spling is*very short. In Protohippus, 
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from the lowe# Pliocene, there is a considerable incr ase 


in size, the splint has disappeared, and the two side foes 
have become so small that they no longer feach the 
ground, but are merely dew claws, like those of the der 
or ox, Pito/nppus, which is found in a still higfer horizon 
of the Pliocene, is as large as a donkey, has lost the dew 
claws, but has the splints much longer than the same 
bones in the modern equines. Finally, at the top of the 
Pliocene comes a true Eguus, which completes the line. 
Besides the forms mentioned, there are many intermediate 
ones, which show that the transition has taken place in 
the order indicated. Many additional characters of the 
skull, brain, and feeth, add weight to, and confirm, the 
evidence furnished by the feet. 

Among the other treasures of the Museum are bones of 
mammals allied to the modern rhinoceros, which occur 
abundantly in strata, said to be of Miocene age, both in 
Oregon and the Rocky Mountain region. These remains 
furnish material for tracing the descent of these creatures 
from the upper Eocene to the close of the Pliocene, when 
they appear to have become extinct. A strange group of 
ungulates, found in the so-called Lower Miocene of the 
plains, were the huge Brontotheride, which appear to 
have been allied to the Dinocerata, and also to Rhinoceros. 
In size they equalled the Dinocerata, and, like them, had 
an elevated pair of horn cores on the maxillary bones, 
An immense quantity of the remains of these animals, 
representing several genera and over two hundred indi- 
viduals, has been coilected, and is now in the Museum. 

Until within a year or two, no Tertiary edentates were 

‘known from America, although their remains were found 
in abundance in the superficial post-Tertiary deposits. 
Recently, however, the Museum has received, from the 
“Lower Miocene” of Oregon, the remains of two species 
belonging to this group and to the genus Moropus. These 
are of large size, and were, essentially; huge sloths. From 
the Pliocene deposits of Idaho and California, and from 
the same formations east of the Rocky Mountains, other 
large species have been discovered belonging to the 
genera Moropus and Jforotherium. Many other groups 
of mammals, including primates, carnivores, suillines, 
camels, &c., have been collected in these formations, 
which also yield numerous birds, reptiles, and fishes. 

Although observations had been made by previous 
investigators, on the size of the brain in Tertiary mammals, 
Prof. Marsh was the first to institute any systematic 
inquiry into the laws which governed and the causes 
which acted upon, brain-growth in these ancient animals. 
Some of his conclusions, baggd on specimens now in the 
Museum, have been already given to the world, but they 
may be fittingly cited here: (1) All Tertiary Mammals 
had small brains ; (2) there was,a gradual increase in 
the size of the brain during Tertiary time; (3) this in- 
crease was mainly confined to the ecerebral hemispheres, 
or higher” portion of the brain; (4) in some groups the 
convolutio®$ of the brain have gradually become more 
complifgted; (5) in some the cerebellum and olfactory 
lobes have even diminished in size. 

Some of ht additional con¢lusions already reached in 
regard to American Tertiary nfammals, so far as they are 
now known, are stated as follows :—(1) All the Ungulata 
from Eocene and Mioc8nesdeposits had tfpper and lower 
incisgrs ; (2) all Eocene and Miocene mamrfals had 
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separate scaphoid ang linar bones; (3) ‘all mammals 
from these formations ‘had sgparat® metapodial bones. ® 

Although the Cretaceous and Tertiary fossils make up, 
a large part of the geological collections of the Peabogy 
Museum, the her formatidns are well represented in its 
store-rooms. ‘This is especially true of the erecently dis- 
covéred Jurassic beds of the Rocky Mountains, which® 
have yielded, since the summer of 1877, a great number 
of interesting forms. The parties that have been collect- 
ing for Prof. Marsh have been more than usually success- 
ful, and a study® of the strange animals, many of them 
new to science, which have been sent to the Museum, has 
resulted in several discoveries of great interest. These 
Jurassic fossils are chiefly dinosaurs, crocodiles, turtles, 
and fishes. The first of these are extremely abundant, 
and the horizon from which they come has been named 
by Prof. Marsh, from one of the genera there discovered, 
the Atlantosaurus Beds. These dinosaurs varied widely 
in size and structure, for while some of them, e.g., Nano- 
saurus, were no larger than a cat, others were, by far, 
the largest Jand animals of which we have any knowledge. 
Among the discovered remains of A tlantosaurus immanis 
is a femur over six feet in length. A comparison of this 
specimen with the same bone in living reptles indicates 
that 4tlantosaurus, if similar in proportions to the croco- 
diles, would have been more than one hundred feet in 
length. The anatomical points cleared up by the dis- 
covery of the bones of the feet in these dinosaurs are of 
great importance and interest. From these same Atlanto- 
saurus Beds come the strange Stegosauria, recently de- 
scribed by Prof. Marsh; a new order of reptiles whose 
affinities are, as yet, hut imperfectly understood, but 
which appear to have most relationship with *the dino- 
saurs. The Atlantosaurus Beds have ‘furnished, more- 
over, the only Jurassic mammals yet found in America, 
These remains, apparently all marsupial, belong, so far 
as known, to four genera and eight species, which Prof. 
Marsh has described. He has also recently made known, 
from the marine Jurassic beds of the Rocky Mountains, 
a peculiar group of reptiles (Sauranodontida) allied to 
Ichthyosaurus, but *vithout teeth, 

An enumeration of the fossil treasures of New Haven 
would, however, fail to do justice to thif marvellous col- 
lection if it made no mention of the almost incredible 
state of preservation of the fossils, A European student 
is lucky if he finds a tooth or a jaw; most fortunate 
should „he stumble upon a cranium; the envy of the 
whole tribe of collectors should he disinter a whole 
skeleton. But even when most successful he meets with 
the bones often in a fragmentary, or badly preserved 
condition, or imbedded in so tough a matrix that they 
cannot be adequately cleared for study without almost 
certain detriment. The vast regions open to American 
research in the West, however, are the very paradise of 
paleontologists. Almost as fresh as if the animals had 
only recentlfedied, the bones protrude sometimes in great 
numbers from the edges of the escarpments. When the 
finst explorers went into these tracts they found the skulls 
grinning at them from the faces of the bame dry verdure- 
less chffs of the “bad lands,” The diligence of Pro- 
fessors Marsh, Cope, and theig parties has nd doubt 
cleared away a good many of the prominent objécts. 
But the number still to be exhumed must be enormous, 
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Entire, skeletons: with almost evefy bone in place show 
how tranquilly and thoreughly¢the rémains of the early 
Tertiary vertebrates were entombed in the mud of the 

Kegon -whose shores abd watets they lived. 
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CHRONOLOGICAL HISTORY OF PLANTS 


Chronological History of Plants: Mars Record of his 
own Existence tlustyatéd through their Names, Uses, 
and Companionship. By Charles Pickering, M.D. 
(Boston: Little, Brown, and Co.; London: Trubner 
and Co., 1879.) 


HIS is an extraordinary book, difficult alike to 
characterise and to review. It is a monument of 
enormous, labour and erudition, but it is not easy to dis- 
cover the plan upon which it is compiled, and it certainly 
does not fulfil the promise of its title. A “chronological 
history of plants’’ would be an interesting and valuable 
work, if understood to mean a history of the ages and 
countries in which particular plants have been introduced 
from abroad, or those of home growth first adapted to the 
use of man. This, indeed, is the work which Dr. Picker- 
ing seems to have contemplated ;' it is not, however, the 
work which he has accomplished. 

Neither the historian, the philologist, nor the botanist 
will be satisfied with the huge volume now presented to 
them. Dates are given with a show of minute accuracy 
which the materials for ascertaining them unfortunately 
do not justify. Thus, to go no further than the second 
page, we find the mysterious paragraph, “ Second genera- 
tion, Septertber Ist, 4234, among living men.” As 
similar entries occur on the following page, with the names 
of Enoch, Irad, and other descendants of Cain attached 
to them, I suppose the paragraph must be interpreted to 
mean that the second generation of living men first saw 
light on. the Ist of September, B.C. 14234. How Dr. 
Pickering knew this I cannot imagine. If we turn over a 
few leaves wẹ find the dates of the -early Egyptian kings 
set down with equal minuteness, and, it must, be. added, 
with an equally small show of reason, Dr. Pickering evtn 
knows the exact dates of the antediluvian monarchs of 
Babylonia, though he has forgotten the right name of the 
town of Pantibibla, from which several of them were’said 
to have come. His knowledge of the heroic age of Greece 
is equally precise. Thus he tells us that in 1290 B.C. Jasus 
was “succeeded by Crotopus, gon of Agenor, and now 
ninth King of Aigos;’’_and then follows some inte- 
resting information about the Pelasgians and- their 
wanderings: _ 1- 

Dr. Pickering’s philology is not less remarkable than 
his chronology. He shocks the Hebrew scholar.by calling 
taén ( sheep,’) san, of which, by the way,he says that 
it was “regarded even by Diczarchus as probably the 
first animal domesticated ’’—a statement likelyw‘to be dis- 
puted by those who have occupied themselves with the 
history,of-the domestication of animals. Under.the year 
1720 B.C. phe remarks that “the northern language from 
which ‘certain, Greek words were taken probably at this 
time in gfistence” —a statément which will beenew to 
most philologists and Greek scholars.. Naturally he has 
never heard-of«the: explanation of the: word’ foxglovep 
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of IS. Picktring’s work. Instead of a “chronblogical 
history of plants,” he finds the names and notices of 
various specimens of the vegetable world catalogyed in 
the most arbitrary way under dates which have little or 
no connection with the age in which they Were first known 
or used by man. So far as the earliershalf of the book is 
concerned, the notices might in most instances have been 
as well entered on another page as that on which they 
are actually found. Why, for instance, should the Arte- 
mista absinthium or the Iris sambucina* be described 
under the date 1734 B.C, and what possible connection 
can there be between 1203 B.C. and the PAragmites com- 
munis? The only relation that can generally be traced 
between the dates and the plants recorded under them is 
little better than a pun. Because the almond or /xz, 
which Dr, Pickering calls /ws, is mentioned in Genesis 
Xxx, 37, it is recorded under the year 1506 B.C., the year 
in which Joseph was “born to Jacob and Rachel;” be- 
cause a brick from the small pyramid of Dashur was 
discovered to contain the straw of the jointed charlock and 
field-pea, an account of these plants is given under the 
year 2079 B.C., the assumed date of the building of the 
pyramid; and the mention of ‘“Pelasgus establishing 
himself as king in Arcadia” in 1354 B.C. calls up a 
description of the Quercus esculus. As a set-off against 
this learned trifling, a vast quantity of matter is intro- 
duced which has nothing to do with plants and their 
history. Thus it would be quite intelligible if the author 
had given a list of those Egyptian hieroglyphics which 
represent plants, but the long, though imperfect, catalogue 
of hieroglyphic characters of all kinds which he actually 
has given, though fitted for a treatise on Egyptian gram- 
mar, is certainly out of place in a history of the Yecevle 
world. 

There is only one aoa that can be aferei for 
the character of this extraordinary volume. Dr. Picker- 
ing was an able and learned ‚scholar, trained in scientific 


‘methods and capable, as is proved by ‘his “Races of 


Man,”-of producing good scientific work. But his 
“Chronological History of Plants” has been published 
since his death, and has consequently not had the benefit 
of his own compilation’ and revision. It consists simply 
of the notes he collected during a long course of volu- 
minous reading, arranged, not upon any scientific plan, 
but under the convenient headings of his common-place 
book. -The student may possijly construct a chronologi- 
cal history of plants out of them, but such a history does 
not exist at present. The volume ,jis'a mine of materials 
which, thanks to a careful index, can bè easily useg, 
though considerable caution is required in doing so. As 
it stands, however, it is hardly better than a mass- of 
undigested and ill-arranged facts, mixed up wit? dates 
and statements calculated to send a shudder thf®ugh the 
sensitive frame of the critical. historian. Posthugfous 
works are not unfrequently the most cruel injury that can 
he inflicted by friends upon the memory of thé. fead, and 
it is hardly likely that-Dr. Pitkering would have relished 
the appearance of his elaborate notes’ in precisely their 


present form. . . * 
<4 go ‘ AH. SAYCE, 
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CHALLISS “PRACTICAL ASTRONOMY” 


Lectures on Practical Astronomy and Astrogomical® In- 
strunfnts. By the Rey. James Challis, M*A., F.S., 
&c, (Cambridge : Deighton, Bell, and Col; Logdon: 
Geogge Bell and Sons, 1879.) 


S LONG Sigce as the year 1843 the Plumian Profes- 
sor of Astronomy and Expermental Philosophy in 
the University of €ambridge commenced a course of 
lectures upon practical astronomy and the use of astrono- 
mical instruments, the proximity of an observatory pro- 
vided with instruments of first-rate quality appearing to 
him to give facilities for acquiring a knowledge of the 
practical branch of the science which ought to be taken 
advantage of, The syllabus of these lectures has been 
utilised as the groundwork of the present volume, but 
the progress of astronomy has necessitated the introduc- 
tion of various modifications in the original plan and 
contents. 

By far the larger portion of the volume is devoted to 
the description and use of instruments found in the larger 
fixed observatories, the illustrations being usually appli- 
cable to instruments in the Cambridge Observatory, and 
the work being therefore more especially adapted to the 
use of students in that university, who have frequent 
access to the observatory. Notwithstanding this circum- 
stance, however, the treatise will be found to convey 
much information on practical matters and details, which 
is not of so limited an application. 

The fixed instruments which are treated of at length 
are the transit instrument, the mural-circle, the transit- 
circle, incorporating in its employment the purposes of 
the two former instruments and the equatorial The 
transit-circle may now be said to have wholly superseded 
the mural-circle and transit-instrument in most of the 
principal observatories, but the explanations of them 
given by Prof. Challis being applicable to the reduction 
of meridional observations generally, are also applicable 
in great measure to the transit-circle. The latest obser- 
vations with a mural-tircle which we 1emember to have 
seen were made at the Naval Observatory, Washington, 
and the instrument still figures in the last description of 
that establishment. Prof. Challis enters fully into such 
details as the mechanical adjustments of a transit instru- 
ment and the correction of errors by calculation, the 
construction and application of the collimating eye-piece, 
the azimuth-error obtained by astronomical observations, 
and correction’ for error of level, also upon a method of 
correcting the errors of a @ansit-instrument for deviation 
of the pivots from a cylindrical form, a defect which, if 
we are not mistak@n, considerably exercised not only Prof. 
Challis, but his successor Prof. Adams, as exemplified in 
the Cambridge instrument. The computation of apparent 
and mean right ascensions foll8ws, with reference to 
recent cogrections of the more important astronomical 
constants entering into.such work. Similarly the author 
describes the method of observing with the mural- 
circle, andthe calculation of the mean polar distances of 
stars and the gedcentric polfy distances of the sun, moon, 
and planets with numerical examples. T8e equatarials of 
the Cambridge Observatory and their appliances are 
particularly described, afd the adjustments ofgthis form 
of astronomical instrument and the method of deducing 
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the right ascension, and polar distance of a celestial, 
object from the observatiefis. Keference is also made to 


the “counterpoise mounting’’ of gn equatoriaf, and tae J 
e 


arrangements, advantafles, and di 
of mounting. 

„Other fixed instruments of which Some account i 
given are the altitude and azimuth instrument, with 
special reference to that at the Royal Observatory, Green- 
wich, the zenith sector, Airy’s reflex zenith tube, and the 
transit inthe pime vertical, There are also articles upon 
transportable instruments, as the theodolite and sextant, 
on the chronographical method of registering transit- 
observations, the different methods of determining terres- 
trial longitudes, the solar parallax, and miscellaneous 
additional subjects of less importance. 

The volume, as we have already stated, and, indeed, as 
is hinted by Prof. Challis, may appear to be more especially 
adapted to students in the university who desire’ an 
acquaintance with the principles of astronomical practice, 
and in his preface the author urges the advantages of 


dvantages of this frm 


giving attention to a subject of this kind, “as a mental - 


exercise of much educational value, inasmuch as it is 
altogether unlike any process of reasoning. by abstract 
symbols, and may serve as a corrective to the effect of 


too exclusive an attention to reasoning of that kind.” | 


But there are few woiks of its nature in English astro- 
nomical literature, a circumstance which is likely to 
secure for it a wider circle of readers. . 

The volume has been published at the expense of the 
Syndics of the University Press. 





VUK BOOK SHELF ° . 

The Carboniferous Limestone and Cefn-y-Fedw_ Sand- 
stone of the Country between Llanymynech and Minera, 
North Wales. By George H. Morton, F.G.S.,F.R.G.S.L, 
Honorary Secretary of the Liverpool Geological Society. 
(London : David Bogue, 1879.) 


In this exc. lent monograph, which is now reprinted 
from the Proceedings of the Geological Society of Liver- 
pool, Mr. Mortonhas brought together a vast amount of 
valuable information concerning the lower carboniferous 
rocks, as displayed in a district where they have been 
but little studied. The splendid eScarpment of the 
Eglwyseg rocks, near Llangollen affords a series of mag- 
nificent sections, the interpretation of which, however, 
requires considerable patience, care, and caution on the 
part of the field geologist. Mr. Morton shows that the 
succession of the lower carboniferous rocks in North. 
Wales presents marked points of difference from that 
which is observed either in Yorkshire or Derbyshire, He 
divides these lower carboniferous rocks into two groups— 
the carboniferous limestone below and the Cefn-y-Fedw 
sandstone above ; and in the correlation of these he adopts 
the views originally put forward by Prof. A. H. Green, 
and since supported by Mr. D. C. Davies, namely, that 
the conglomerate and sandstone strata overlysng the car- 
boniferous limestone represent not ony, the millstone 
grit, but the Yoredale rocks of Prof, Phillips and the 
Geological Survey. 3 

Mr. Morton shows that the carboniferous limestone of 
this district attains a thickness of 1,200 feet, and he gives 
detailed descriptions of the several members of which it 
is made up, with lists of the fossils obtained from each. 
The oveslying arenaceous formation is 723 fem, thick, 
and consists of alternations of sandstone conglomerate 
and shale; these beds contain marine shells, with some 


plant-remains. The sections which are given in this - 
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monograph enable us to trade the numerous and opie 
changes which theseecarbopiferotis strata undergo within 
comparatively limited areas? The manner in which the 
severaf members ofthe series overlap one another, as has 
already been painte€l out by ME Davies„įs also admirably 
illustrated in this work of Mr. Morton’s. 

Perhaps noepart of this excellent memoir will prove of 
more genefal interest to geologists than Mr. Mdtton’s 
account of the numerous faults which traverse the district ; 
the positions and effects of these being illustrated by a 
map and several sections. The isolated patch of car- 
bomferous rocks faulted down among fhe Silurian strata 
near Corwen is also more fully described than by any 
Peden author. Besides the numerous woodcuts and 
ithographic plates, the work is illustrated by three ad- 
mirable photographs by Mr. W. H. Wilson. We heartily 
recommend this exhaustive monograph to the attention 
of our readers, asa model of the kind of work which may 
be advantageously undertaken by the members of local 
scientific associations. J. W. J. 


Magnetism, The High School Series. (London: T. 
Murby, 1879.) 

THE anonymous author of this little work of sixty-eight 
pages has produced a very readable and in many ways 
admirable primer of Magnetism for boys and girls. 
Clearly written, well illustrated, and dealing with such 
matters of experiment as boys and girls can verify for 
themselves, it will be sure to command popularity. The 
experiment on p. 22, which suggests the form of the curve 
of magnetic intensity along a bar-magnet by the length of 
the chain of nails which can be hung on at equidistant 
points, thus building up visible ordinates on the abscisse 
is new to us, and as neat as novel. One cannot help 
wondering, however, why the author has assumed that 
“high-school” pupils must have mathematics and even 
arithmetic kept almost entirely out of sight. Why the 
separate chapters are entitled as “ Lectures ™ is not very 
evidente The ‘Lecture,’ for example, on “ Diamag- 
netism ’’—the ninth of the ten—is just thirty-seven lines 
long, and takes just two minutes to read aloud ! 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notige ts taken of anonymous communications, 

[The Editor igeny reguesis corresponddnts to keep their letters as 
short as possible, The deasuti on his space ts so gredt that tt 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] 


To Astronomers 


I HAVE the honour to inclose to you a copy of a circular which 
T bave lately sent out from my observatory to upwards of 200 
observatories, public and private, scattered over the face of the 
globe. I have long felt it was highly desirable*that some 
means should be found wher&by the di coveries in astronomy 
should be made public in a rapid and systematic manner, more 
especially in this country, where I am proud to say we number 
so many among all classes who take an intelligent and earnest 
interest in this the highest of the studies of nature. After much 
thought as to the best means of carrying out the plan, I deter- 
mined, it may be presumptuomsly, to endeavour to do the work 
myself, gnd to that end I issued the circular to all directors of 
observatories whose addresses I could lay my hands upon. 
Should Ihave the fortune to receive favouraple replies from 
abioad, I hope to make the matter successful.° Now as to the 
distribution of the news in the British Islands: I am making a 
list of those who apply to me for the circulars and I will endea- 
vour tS post these within 24 hours of receiving the notice mys@f. 
I have made arrangements with the telegraph officials, that any 
telegram addressed (as below) shall be sent out at whatever hour 
it mg9 arrive ; I have further set up a small printsng press ip my 
observatory from which to pull the circulars, as I feel sure that 
this is the most convenient method and the least liable to error, 

In conclusion I may add that should any devise a better‘means 
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for doing this work, I will at once place my ełperience at their 


di sal gnd do all I can to assist them. “LINDSAY 
è HaighgHall, Wigan, ° 
e Novvmber 29 e 
Py “ The Observatory, Dun Echt, Aberdeen, 
. t“ November 1, 1879. 


“Sır, —I am very anxious to form some system whereby 
information of astronomical interest may b@rapidly and widely 


disseminated among English observers ; afd I would beg to ask . 


for your assistance in out my plan. 

“Tn the event of Joar ae ing £ comet, new star, or other 
object of immediate interest, I would ask you to send me a tele-, 
gram announcing the discovery and giving such details as are 
usual. 


“ I have puposely omitted to mention minor planet disco- 
veries, inagmuch as this branch is already admuably carried out 
by the Berlin Observatory. 

“ For convenience, the telegram should be in the form recom- 
mended by the Vienna Academy in the 75th vol. of the Astr. 
Nachr., No. 1785, pege 142, as follows :—‘ Comet (new star, 
&c.,) Discoverer, Date, Local Mean Time of Observation (in 
hours and minutes), Place of Discovery, Right Ascension in Arc 
(degrees and minutes), North Polar Distance (degrees and 
minutes), Daily Motion in R.A. and N.P.D. (minutes of arc) 
plus or minus, Description, Diameter of Comet, &c. (in minutes 
of arc), 

‘* Thus a telegram would run :— 
***Comet Winnecke 5 April. 
07508 Motion o minus 60. 
“ This would read :— 


“ t Comet discovered by Winnecke, 5th of April, 14 
hours 45 minutes Mean Time Strassburg, R.A. 
BY 57, N.P.D. 75°8’. Datly Motion, stationary 

A., minus 60’ in Polar Distance.’ 

“ Noughts should be put in where are no significant figures, so 
as to make three figures for d and two for minutes (five in 
all), in R.A, and in N.P.D., similarly four in the Local Time. 

“* Telegrams, &c., should be addressed— 
“© * Observatory, Dun Echt, Aberdeen. 

“T will engage to distribute the notices of discovery within 24 
hours of receiving the telegram, by means of a circular, sent out 
by first post from my Observatory, to all those who would be 
likely to make useful observations, and who will also favour me 
with their addresses, 

“ At present, it is only by accident that private observers hear 
of the discovery of Comets, &c., ande it is obviously greatiy to 
the advantage of astronomy that eaily and reliable information 
should be spread over the British Islands, without having to wait 
for its publication in some of our scientific journals, 


1445 Strassburg 33157 


“I should feel much gratifiel if I may feel assured of your 


valuable co-operation in this matter. 
“ Believe me, yours very faithfully, 
** LINDSAY, 
“ Pres. Roy. Ast, Soc.” 





- The Cresswell Cave Exploration, 1876 


IT seems to me proper to notice the statements made by Mr. 

Heath in a pamphlet on the bone-caves of the Cresswell 
ublished in August last, anl since more broadly put in the 
Manchester press, calling in question the results of the explora- 

tion carned on by the Committee in 1876.1 

It is insinuated that the engraved Bong now in the British 
Museum, discovered byjhe Rev. J. M. Mello, and the moth of 
Macharrodus, discov by myself, are not Jond fide discoveries 
in the caves of the well Crags, but were placed there by 
some one, not specified, and were derived from sorse other loca- 
lity, which also is not specified. With regard to the engraved 
bone, it is only necessary to say that Mr. Heath was not in th: 
Robin Hood Cave when Mr. Mello’s discovery was made, while 
opel Pit tee De ele 
fe Darai prot Bake ERS.: Prof. Prestwich, F.R.S.; Jobn 
Evans, Eeg, ER S; A. W. Franks, kog, FR S.; the Rev. J. Magens 
x . £.GS.; Rooke Pennington. Esq, LL.B, F.G.S ; Wiliam 


M M. 
Brag, ., F.G 5.; R D. Darbsshure, Esq B.A, F.G $. The work i» 
under the direction of the Rev J. M Meo, @rof. Boyd Dawkins and Mr 


Heath, F.R.H.S., being superintendemts. The Re will be prepared for 
the Geog cal Sseety of London by ths Rey. J. M Mello and Prof. Boyd 
Dawkins. e A 
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it so happens thag I was present, and can testify to the 


Mada? 


of Mr. Mello’s statement, With regard to the tooth o, 
rodus, which I discovered and afterwagds showed to Mr. Heatly 
it ig asserted that it was without adherent matrix, ai withou 


the moisture*which it would possess had it been imbedded in thl 

cave for ages. ¢ assertions are disproved by thé facts that 
. the tooth unfortunately split in pieces in process of drying, dnd 

that the matrix of red earth, only partially removed when it was 

repaired and gelatifiised in the Owens College Museum, is still 
ulp*cavity. 

In the exploration of the caves, in 1876, the discoverer, Mr. 
Mello, was director, whil® I undertook to name and classify the 
remains, and we drew up a 1eport published in the Quart. Geol, 

* Soc. Fourn., 1877, p. 475. Mr. Heath and myself acted as 
superintendents of the work, under the direction of Mr. Mello. 

t was Mr. Heath’s duty as superintendent to hand over to the 
director the notes on which the above assertions are based, as 
well as any other notes relating to the work entrusted to him, 
He did not do so. If he had any fault to find, it was his duty 
to lay it before the committee, and in the interest of truth to 
make his statement when the report was read at the meeting of 
the Geological Society, at which he was present. He did neither 
of these things. Nor when he had many opportunities of sayin 
what he liked at the meeting of the British Association at Shef- 
field, after my paper before the Geological Section, and our 
addresses at Cresswell, did he say one word, although he was 
present at both. The pamphlet in question was to us the first 
intimation that he differed with us as to the facts. 

In conclusion it only remains for me to add that Mr. Heath 
was gof a member of the Exploration Committee, that he was 
merely a subordinate to Mr. Mello, and that, on his own show- 
ing, he kept back for nearly three years notes considered by him 
to be valuable, which he was in honour bound to communicate 
at once to the director for the information of the committee— 
notes which were as much the property of the committee as the 
fossil remains discovered in the caves at their expense. I am 
instructed that the only notes which he gave to the director were 
certain measurements of the mside of the Robin Hood Cave, 
which it was found necessary to have done over again, 

W. Boyp DAWKINS, 
Secretary of the Cresswell Caves Exploration 
. Committee, 1876 





“The Society for the Encouragement “of Literature 
and Science’ 


THE attention of the Council of the Geological Society has 
been called to the prospectus of a ‘‘ Society for the Encourage- 
ment of Literature and Science,” in which the letters ‘‘F.G.S.” 
are appended to the name df one of the vice-presidents and to 
that af the ‘‘Secretary-in-Chief.” I have been directed by the 
Council to make it generally Wnown that neither of these gentle- 
men is a Fellow of the Geological Society, as would naturally 
be inferred from their use of these letters, and I shall feel greatly 
obliged by your insertion of this note in your columns, 

logical Society, W. S. DALLAS, 
Burlington House, November 27 Assist. Sec. Geol. Soc. 





THE attention of the Council of the Linnean Society of 
London has been called to a paper or prospectus of a ‘*‘ Society 
for the Encouragement of Literature and Science,” whereof W. 
Sarjeant-Rodway is stated to be ‘‘Secretary-in-Chief,” and 
wherein the names Lewis Biden, A. Ware, and Joseph Blackburn 
Leslie each appear followed by the“letters F.L.S., which letters 
are those appointed to indicate ‘‘ Fellow of the Linnean Society ” 
—a chartered society. ts attention has also been called to 
another paper apparenfly put forth bya ‘f Conchological Society 
of London,” herein e name W. Seffeant-Rodway appears 
as ‘Secretary and Founder,” with the addition of the letters 
F.LS, (ronda, 7 

As no one of these four gentlemen is a Fellow of the Linnean 
Society, the Comncil’of the same Society bas requested me to 

nake the fagt known, and I shall therefore be much obliged if 
‘ou will be se kind as to give insertion to this letter in NATURE 
Linnean Society ee House, ST. GORGE MIVART 
Piccadilly, Nevember 27 , Zool. Sec. Lin. Soc, 


Does Sargassum Vegetate in the Open Sea? 

Ir the correspondent in*NeTURE, vol. xxi. p. go, under® the 

bove title, would again refer to Iny eommpunication in væ xx., 

. 578, which I much regret hefinds so uūnsakisfactory, he wilb 
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see that the several statements and quotations it contains are 
exclusively based upon “personal” observations made by myself 
and by the naturalists on board the Challenger during cruise 
in the North Atlantic in the 
ingniries in vol xx. p. 552, È was only to supply hidh 
with what I consiffered to be tife latest and the most reliable 
information avaiable on the subject, and whichghardly deserves 
to be qualified as “old reports” and as‘‘a mixture ofthe prevalent 
opinion since Columbus and observed facts.” 

The term Sargasso Sea has been extended by geographers, and 
not incorrectly so, to all oceanic areas where en tions 
of sea-weed are met with, and it does not necessarily imply the 
presence of S » Àe, Sargassum bacciferum in these 
regions, since the original Spanish word Sargaso (in Portuguese 
Sargaço) simply means “sea-weed.” I am, therefore, not sur- 
prised that the correspondent should not have found any gulf- 
weed while crossing the Pacific Sargasso Sea. 

Nor can the obscurity in which so many details connected 
with the gulf-weed are still involved be fairly ascribed to want of 
observation on the part of the few naturalists who have had the 
opportunity of studying this interesting alga in situ, that 18 to 
say, in the middle of the North Atlantic, but rather to the great 
difficulty, if not impossbility, of ascertaining the life-history of 
a specimen accidentally found floating on the surface of the 
ocean, For this reason I fear that some time may elapse before 
the numerous questions put by the correspondent in vol. xxi. 
pp. 80-81 can be satisfactorily answered. A botanist stationed 

or several seasons at Bermudas, or on one of the Bahama 
Islands, might probably succeed in throwing some light upon the 
successive stages in the growth and decay of Sargasswm bacct- 
Serum. . JOW 





The Paces of the Horse 


I VENTURE to offer the following illustration of the effect 
produced on the eye by a horse galloping. 
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I take a pencil, O A, and oscillate it rapidly between the posi- 
tions Oa and Oa’. The impression produced on my eye is an 
indistinct fan-shaped figure, a Oa’, bounded by two rather dis- 
tinct images of the pencil in its extreme positions Oa and Oa’. 
The indistinciness of the fan-shaped figure is cauged by the rapid 
change of position of the pencil, which is reduced to a minimum 
at Oa and Oa’, where the pencil swings ap to, and returns back 
from, its extreme positions, passing over the same ground twice 
in successive instants of time, and thus seeming to pause in the 
immediate neighbourhood of those positions. An artist repre- 
senting this effect would draw the indistinct fan-shaped figure ; 
and the twe rather distinct images of the pencil at O a and Oa’, 

The relative motion of the legs ôf a horse galloping may be 
looked upon as that of rapidly oscillating pendulams with this very 
important addition ; that besides their pendulum-like orc lations, 
they go through rapid inéernal changes of form, owing to the 
bending, or doubling up, of the legs at the knees, hocks, and 
fetlocks, at every stride. The rapidity of these ınternal changes 
is reduced toa minimum when the leg 15 inits extreme outstretched 
position, Again, it is in this fame position that the rapidity of 
change of position owing to the pendulum-like oscillation is also 
ata mmimum. ‘he two minimums are, as it were, coincident, 
and, as a consequénce, every leg as it reaches its outstretched 
position, seems for an instant to pause, leaving a rather distinct 
ım; ression on the eye, The other legs on successively reaching 
thei# respective outstretched positions produce ponding 
impressions on the eye. It is a fact that the legs do not reach these 
positions stimudtaneously ; they reach them successively, Dat fhe 
image, producedeby one leg in its outstretched position has tet 
time to be obliterated before the images of the other legs ard” 
produced in thelr cprresponding outstretched positions. ere- 
fore thdy appear to us to be all simultaneously in those out- 
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stietched positions, and it is thus that the artist should represent 


ethem, It-ip his duty to tapresent, things as they apfcar, rather 


than as,théy actually are, at'a givefl instant of time. 

«The faxfshaped form noticed in the case of the oscillating 
peng becomes excepdinly indistinc if it does not disappear 
altogether, -in the case of the galloping horse® legs. This is 
owing to-:the rapid jnternal changes of form of the legs. 

@ our coirespadent, Sir W. G. Simpson, Bart., states in his gx- 
cellent letter produced in NATURE, vol. xxi. p. 55, that a gallopin 
horse might be represented with all its legs gathered under it. ji 
venture to, disagree with him for this reason: the two “ mim- 
mums” to which I have referred in a former part of this letter 
aie xof coincident when the legs are in theirgextreme position 
gathered ypder the body, and therefore no such distinct image of 
them in that position is produced. The ‘‘ minimums” are only 
coincident in the other extreme, viz., the outstretched, position, 
The artistic representation of a horse’s paces other than 
galloping, as also that of other objects in motion, can be deter- 
mined by similar reasoning. V. B. BARRINGTON-KENNETT 
15, Hyde Park Gardens, W., November 26 





Force and Momentum 


Ir is commonly said that change of momentum is evidence 
that force has acted or is acting on the mass, and that the rate 
at which the momentum is changing is the measure of the force. 
Thus, in his lecture on ‘‘ Force,” Prof. Tait says: “ Force is 
the rate of change of momentum” (NATURE, vol. xiv. p. 462). 
This is not tue if the mass be variable. Suppose a sphere of 
ice moving with constant velocity in a straight fine through hot 
space. The mass, and therefore the momentum, is changing at 
every instant by. the evaporation of the ice. The evaporation 
being supposed uniform over the entire surface, any force im- 
pressed on the sphere by the mutual repulsion between it and a 
particle of vapour thrown off at a point, 2, is balanced by an 
equal force at the other end of the diameter through g. Hence, 
the resultant of all these forces is nothing. Here, then, we have 
change of momentum of the sphere, although no force acts on 
it, In lke manner the change of momentum of a rocket and 
of a locomotive engine is y due to change of mass. Does 
it not hence appear that e of velocity 1s the proper evi- 
dence of the action of force? When a variable mass, ss, is in 
motion, the proper measure of the force acting on mat any given 
instant in ay given direction is—not the rate of change of momen- 
tum, but—the product of the value of the mass at that instant, 
and the value of the rate of change of the velocity at that instant 


and in that direction, #,2., the measure of the force is not don), 
but m ll : ` 
dt 


E. G. 


[There is no such thing in nature as a “variable mass” ; and 
our correspondent’s difficulty anses from®his omitting to take 
account of the momentum of each of the parts (however Small) 
into which a masg may be divided, In most good works on 
dynamics he will find the motion of a rocket, or of a descending 
1ain-drop (which gathers mass as it falls), accurately treated on 
the assumption that the momentum produced per unit of tume is 
the measure of the force achng.—Ep.] 


Change in Apparent Position of Geometrical Figures 


THe perplexing illusion te which Mr. Bellamy refers 
(NATURE, vol, xx. p. 362) has long been known, and various 
explanations have been given of it by physicists. Sir Chas. 
Wheatstone, in 1838, showed clearly that it is a mental operation, 
while combating the idea of Prof, Necker, of Geneva, who attri- 
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; ° 
buted the alteration of appearance in geometrical figures, not to 
mental operation, but to an involuntary change in the adjustment 
of the eye for obtaining distinct vision. Necker’s expenment is 
substgatially the same as that described by Mr. Bellamy. The 
soli angles at A and x betg alternately looked at, Sometimes ene 


and sometimes the other appears the nearer, the entire fignre at 
the same time changing in unison; and as Wheatstone ppints 
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ont, ‘the change of figure frequently occurs gvhile the eye 


conting§les to.look at the same angle.” g 

Ia the following experimeat it is seen more clearly still. that 
the operatio§ is a mental one, because there is neither movement 
of Yecti, ob que, nor ciliary muscles, Two concentrfe squares 


have their cfrners joined by straight lines. , The, lesser square 


will appear in’a plane anterior, or posterior to the larger, 
accordmg as we regard the figure as the representation of a 
truncated pyramid, or as the 1epresentation of a room with its 
sides all sloping away to the distant square wall, Here no 
eye muscles are concerned; the image on the retina remains 
unaltered, and the only operation is a mental one, a turning to 
the results of past experience, Wma, ACKROYD 


Mutual Attraction of Spectral Lines 


I po not know that it has been remarked that a line in the 
diffraction-spectrum (whether bright or dark) must be shifted 
from its normal position in case another line falls very near it. 
Neighbouring lines must be attracted if both me bright or both 
dark, and repelled if one is bright and the other dark. The 
reason is that the lines are only maxima or minima of light, and 
the differential coefficient of the sum does not vanish at the same 
points as the differential coefficients of the separate terms. The 
shifting will be the greatest in the case of a faint line near a v 
intense one, I have succeeded in this way in shifting the posi- 
tions of lines by measurable amounts (1” to 2”). 


Baltimore, Md., November 14 C. S. PEIRCE 





EXPLORATION OF TIMOR 


JT will be perhaps of some interest to the readers of 
NATURE to hear that Mr. Riedel, the Dutch resident 
on Timor (Tımor Kupang), who formerly lived on Celebes, 
and collected a great deal on this island for European 
museums, and who is known by his various writings on 
different scientific questions concerning the East, has just 
returned from a twenty-five days’ journey through Central 
Tumor from 123° 30'—125° E.L., as he wrote to mein a letter 
dated October 6. No European has made such a journey 
through Tumor before, and it has been very troublesome, But 
the country is, Mr. Riedel remarks, a splendid one, and very 
suitable for coffee and cinchona cultivation. The traveller 
did not see any Negritos, who, according to the assertion 
of M. Hamy, live ın the interior of Tumor, nor did he hear 
anything of a Casuary which was reported from there 
recently. Mr. Riedel collected many geographical notes, 
and sketched a map of the parts wich he visited. Asmall 
collection of plants was forwarded to me a Mr. Riedel, 
and I have sent them to Kew, as Prof. Oliver formerly 
had the kindness to determine stve otanical collections 
of Mr. Riedel’s from Celebes. A. B. MEWER 
Dresden, November 29, 
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LAND SHELLS OF THE AUSTRAL ISLANDS 


e 

T HE small island of Rurutu (Oheatora of cant Cook) 

is about 320 miles south-south-wes, of Tahiti; 
it is eight miles in length, and has an elevation of 
1,5Q@ feet, @ver 100 feet consisting of oid coral reefs 
which have been upheaved to that altétude. Mr. Charles 
de Gag, a resident and experiencéd naturalist, has col- 
lested # number of lawd-sfells, which hdve been studied 
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by Mr. Andr€w Garrett, and described in the j ka 
Acad. Nat. Sci. Philadelphia. One of the most igteresting 
species is Partila hyalina (Brodérip), found agundan 

in three guoups of islands, In Tubuai, roo mil€s east éf 
Rurutu, it is abundant, and the Austral group eppears to 
be its metropolis. It is found, though sparingly, in 
nearly ewery valley in Tahiti. It was also obtained by 
Mr. Garrett at Mangaia, one of the Cook's, or Hervey 
Islands, 400 milds west of Rurutu. The variation m 
examples from the thrge groups is remarkably slight. It 
is a strictly arboreal species, and has a uniform white 
colour. 

Another species, Stenogyra juncea, Gould (sp.), is 
found very widely through Polynesia, in all groups north 
of the equator, and south of all islands from the Marquesas 
and Paumotus, to the Viti group, and probably rangin; 
further west; they are found under loose stones, beneath 
decayed ‘wood, among dead leaves, &c., and range from 
near the sea-shore to 2,000 feet above the sea. Another 
well-known genus, Succinea, is now recorded from Rurutu, 
slightly differing from a Tahitian species, S. pudorina 
{Gould), 

Chondrelia(Pease)is remarkable for having no tentacles ; 
during locomotion the animal is nearly or quite concealed 
by the shell, which is carried diagonally. In creeping, 
only the extreme tip of the muzzle is seen from above, 
while the eyes are plainly visible through the transparent 
shell The extreme interest of the fauna of oceanic 
islands becomes continually more evident. 





DISTINGUISHING LIGHTS FOR LIGHT- 
HOUSES 


IR WILLIAM THOMSON writes a long letter on 
this subject to the Times of Tuesday, the letter being 
the result of a most interesting experimental cruise of ten 
days on board Her Majesty's ship Northampton, in the 
English Channel, from which he has recently returned, 
having had many good opportunities of observing the 
lights on the south coast of England. ‘This has revivified 
his conviction of need for a threefold reform in our light- 
house system, which he has been urging and re-urging 
since 1872 with hitherto but partial success :—A great 
quickening of nearly all revolving lights; the application 
of a group of dot-dash*eclipses to every fixed light; and 
the abolition of colour ag a distinction of lighthouse lights, 
except for showing dangers and channels and ports by 
red and white and green sectors. Of about 120 revolving 
lights on the English, Scottish, and Irish coasts, there 
are in all eighteen in which the periods are ten seconds 
or Jess and the times of extinction seven seconds or less. 
In these quick revolving lights the place of the light is 
not practically lost in the short intervals of darkness ; the 
eye sweeping deliberately along the horizon, with or with- 
out the aid of a bmocular, to “pick up the hght,’’ passes 
over less than the breadth of its own field of view in the 
period of the light, and thus picks it up almost as surely 
and quickly as if it were a fixed light. And so in respect 
to compass beaiings, whether taken roughly and quickly 
by inspection or more accurately by azimuth compass, the 
bearing of the ten-second or quigker revolving lights is 
taken almost as easily and accurately as if the light were 
continuous. Sir William contrastsethis with the case of 
the ordin&ry minute-period revolving light, or even the 
half-minute- period to which some formerly slower lights 
have been quickened. He shows how difficult it is to 
pick up these slow lights, and his own experience proves 
that a fixed light like the Eddystone is much more valu- 
able than the Slowly revolving. Start. 

The Wolf light he found mést irregular én its periods, 
the successive perigds of light varying from ninetefn to 
forty seconds, and ef darkness from nigeteen té thirty- 
four. These irregularities hreeapt fo lead to mos@ seripus 
mistakes, as Sir William hows. . . 

s e 





“Except in one unimportant cases-the Dungeness Low 
Light, which flashes every §#e secfnds—all the revolvin 
lights of the English Channel are too slow, and # woul 
be an unspeakable imprgvement if,gvith that exceptign, 
every one of them had its speed sextupléd. There is no 
mechanical difficulty in the way of doing this. Generally 
the game mechanism would suffice with a mare change of 
adjustment of the governor; but the lightkeeper would 
have to wind up the weight oftener or longer. 

“ Revolving lights are, however, but a small minority 
of all the lighthouses of the world. Of the 623 lights of 
the British and Wish coasts, just 110 are revolving lights, 
and the remaining 513 are fixed, and there is a crying 
want of distinction for fixed lights. The distinction by 
colour alone ought to be prohibited for all lighthouse 
lights, on account of its liability to confusion with ships’ 
and steamers’ side-lights. Southsea Castle, with its red 
and green port and starboard side lights, seems as if 
actually planned to lure on to destruction an unsuspecting 
enemy carefully approaching the coast with Thomas 
Gray’s happy rule well impressed on his mind :—= 

‘* € Green to green, and red to red, 
Perfect safety, go ahead.’ 
He does so, and is wrecked on Southsea beach. 

“My proposa for supplying the want is to distinguish 
every fixed light by a rapid group of two or three dot-dash 
eclipses, the shorter, or dot, of about half a second dura- 
tion, and the dash three times as long as the dot, with 
intervals of light of about half a second between the 
eclipses of the group, and of five or six seconds between 
the groups, so that in no case should the period be more 
than ten or twelve seconds. This proposal has been 
carried into effect with perfect success in Holywood Bank 
Light, Belfast Lough, now the leading light for ships 
entering the Lough, but which until 1874 was inclosed in 
ared glass lantern and was only visible five miles, and 
was constantly lable to be mistaken for a sailing vessels 
port side light entering or leaving the harbour df Belfast, 
or the crowded anchorage of Whitehouse Roads. In 
1874 the red glass was removed, and the light was 
marked by dot, dot, dash (— — , or letter U), 
repeated every ten or twelve seconds, and has been so 
ever since. It is now recognised with absolute certainty 
practically as soon as seen in ordinary weather from the 
mouth of the Lough, ten miles off, and has proved most 
serviceable as leading light for ships bound for Belfast or 
entering the Lough, . 

“Igis much to be desired that the dot-dash system 
should be seriously considered by the lighthouse authori- 
ties of our islands. Hitherto, when atténtion has been 
called to it, it has been dismissed with a pleasantry, 
‘Winking lights won’t do,’ or else something utterly 
different has been gravely considered and justly con- 
demned. It is satisfactory now to know that the Deputy- 
Master.of the Trinity Board, Sir Richard Collinson, 
K.C.B., has, after its character was correctly put before 
him by the recent Select Committee of the House of 
Commons on Electric Lighting, given it his approval in 
the concluding answers of his evidence.” 

The Times, in commenting on Sir William Thomson's 
letter, speaks of the subject as one of great national im- 
portance, Sir William speaking with the twofold authority 
of a distinguished man of science and of as practical 
yachtsman. The Times endorses emphatically all Sir 
William’s regommendations, and insists especially on 
doing away with colour as a distinctive feature of lights. 

“Tf” the Times concludes, “the recommendations of 
git William Thomson should eventually lead to atreform 
of this importance and magnitude, he will he a benefac- 
tor to humanity ; but even without this his advice cannot 
fajl to commend itself to navigators. It bears one“af the 
most distinctive marks of geniuS—simplicity ; and sow 
that it has begn brought fairly under the notice of the 
pulflic, we may confidently hope that in the future, what- 
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ever may have been the case in the past, it will not have 
to coatend against thatelove $gr ‘the thing which has 
been’ whigh in all periods of history has afforded a dis- 
verage official intelli- 
chtsmenga suggestion 
or the improvement of lighthouses and for the greater 
safety of shippufg ought to be certain of speedy and 
c8mplete Bei e a upon its merits alone.” . 








THE TURKOMANS 


AT. the meeting of the Anthropological Institute on 
+ November 23, there was read a short but suggestive 
paper on these wayward children of the desert, contributed 
by Prof. Arminius Vambéry. The learned writer, who 
has perhaps as great a personal knowledge of Eastern 
nations as any man living, regarded the Turkomans as 
on the whole the purest and most representative branch 
of the widespread Tfirki family and described their out- 
ward features as quite distinct from the Mongolian. His 
account was somewhat vague, but the inference evidently 
was that they belonged in his opinion ethnically to the 
Caucasian rather than to the Mongolian group. Nor did 
he attribute this to the gradual absorption of Iranian 
elements, but, on the contrary, stated that intermarriages 
with Persian women were much less frequent than is 
usually supposed, and that the Turkomans are now what 
they always have been, men of medium stature, like the 
Kirghizes and unlike the Usbegs and Osmanlis, amongst 
whom tall individuals are far from rare, with straight or 
but very slightly oblique (“almond-shaped ”) eyes, hand- 
some re features and fair complexion. He further 
stated that the Tukoman language was also one of the 
very purest Tûrkı tongues still spoken, so much so, that 
an ordinary Seljukian Turk of Asia Minor would have 
less difficulty in converswg with a Tekke or Yomut 
Turkoman than with his nearer neighbours the Turki 
nomads of »Azarbijan and other *paits of Persia. In 
fact, such is the puriy of their speech, that the Rev. 
James Bassett, of the American Mission at Tehran, 
is now putting thiough the press in London his trans- 
lation of St. Matthews Gospel in the Jagatai Tfirki 
for the special use of the Tekke Turkomans. Jagatai, it 
need scarcely be remarked, is one’ of the most cultivated 
of all the Tartar tongues and is still current in Bokhara, 
Khiva, Ferghana, and parts of Kashgana. In it ate 
witten theeEmperor Baber’s memoirs, and being less 
affected by Arabic and Persian elementsthan the Osmanli 
of Constantinople, it may be taken as, on the whole, the 
Most representative of Tûrkı idioms. Cn the other hand, 
the Tarki re undoubtedly to the same great linguistic 
connection as the Mongolian, both being recognised by 
modern philologists as collateral, though independent, 
members of the so-called Finno-Tataric or Ural-Altaic 
family of languages. Hence Vambéry’s description of 
the physical charactetistics of the Turkoman race places 
them in a sufficiently anomalou8 position from the anthro- 
pological point of view, in so far as they would seem to 
belong ethnically to the Caucasian, but linguistically to 
the Mongol stock. Such anomalies are, no doubt, common 
enough, and instances abound of peoples having changed 
their language and adopted that of the races by whom 
they may have been subdued or otherwise influenced. 
But in the pkesent‘case the difficulty cannot be got over 
in this way, nor is it pretended that the Turkomans have 
adopted a Mongolian form of speech, or indeetl that they 
ever spoke any other language than Tûrki. But Tûrki 
and Mongolian being offshoots of the same organic 
tongue, 1 follows that both races must have had a 
common origin, and that the Turkomans have since be- 
come differentiated from the ethnical, while retaining the 

c connection. New this is entirely ate variances 


lin S 
e with the commonly-accepted doctrine that physical traits 


are always mote persistent than speech, in sther words 


that, suming absolute isolation, the process®of linguistic 
will al®ays pe more rapid than that of racial evolution. 

Iw the abstract this is n@ doubt true enough, but practi- 
callgthere $ no such thing as absolute isolatiog in the 

resent stagą of the world’s history. Least of all can it 
be predicated of the Turkomans, who are*intriders from 
the east or north-east in their present habitat, who 
must have absorbed far more Iranian blood than Vambéry 
is inclined to admit, and who, instead of Deing the purest 
representatives of the Turki race, seem really to be a 
mongrel people, the outcome of fusion of Mongolian and 
Caucasian elements in Hyrcania, Bactriana, and the 
Lower Oxus basin. It must be remembered that the 
whole of this region, as far north at least as the goth 
arallel, formed an integral part of the ancient Persian 
Eae and the presence of numerous Iranian communi- 
ties still speaking Persian dialects both in the lowlands 
and highlands of Turkestan (Tajiks and Galchasy suffi- 
ciently proves that this region was fairly occupied by 
peoples of Iranian stock, if, indeed, it was not their 
primitive home, before the arnval of the Turki race 
driven still westwards by the Mongolians of the Gobi. 
When the Persian power was finally broken by the Arabs, 
Twki hoides easily took permanent possession of the 
Atrek and Murghab Valleys, as well as of the Lower 
Oxus ; but in so doing they gradually absorbed as much 
Iranian blood as to bave in course of time become largely 
assimilated to the Caucasian type. The same fate over- 
took their Seljukian brethien in Asia Minor and the 
Balkan peninsula, all of whom have everywhere become 
largely Aryanised, and have thus collectively contributed 
to produce the umpression, shared by Vambéry with many 
ethnologists, that the Tûrkı and Mongol types were 
originally distinct. They themseves have always rightly 
looked on each other as brethren, and although no im- 
portance can be attached to the tradition of a legendary 
Tûrk, son of Japhet, whence both sprang through the 
twin brothers Tatar and Mongol, it nevertheless points 
eae many other national myths, at a fundamental 
truth. 

Nor are the Mongolian traits so far effaced from the 
Turkoman race as Vambéry would have us suppose. In 
“ Clouds in the East” Valentine Baker, an equally careful 
observer, describes them as “muscular, heavy-limbed 
men, with large hands, rather flat, bread faces, and smalt 
eyes, thus showing much of the Tatar type” (p. 212). He 
even expresses his surprise that iteshould still be so dis- 
tinctly marked, “as they constantly capture Persian girls, 
who become their wives, and so must bring a strong 
infusion of Persian blood into the race” (%0.). 

The genuine Tirki type, however, is still best exhibited 
in the Kazaks, or, as they are more frequently called, the 
Kirghizes and Kara-Kirghizes of the West Siberian 
steppes and Pamir table-land. These Kirghizes speak a 
pure Tiki dialect, and because of their distinctly Mon- 
gohan features—square, flat face, high cheek bones, 
oblique eyes, large mouth, &c.—they are supposed to be 
Mongolised Tatars by those who hold the two types to be 
originally distinct. But the supposition is entirely gra- 
tuitous, and although they may have baen to some extent 
affected by Mongolian elements during* the incessant 
migrations of the Centr and Eastern Asiatic natiohs, 
there is nothing in their appeaiance to imply any pro- 
found modification of their outward features, whjle their 
Tfirki speech muilitates against the assumption. They 
resemble the Mongolians because both were Originally 
one, and because in their pioen homes between Kulja 
and the Ural Mountains they came in contact with no 
foreign elements by which the race could be seriously 
affected. In the Kirghizes we*therefore recognise 4 living 
proof of the prifnordial identity of Turk and Mongol. 

The tiansition between the Kirghizeseand Turkomans 
is formed by the Kipchaks of Khdkafd and other parts 
of Easte: urkestan, who, tRough often classed with the 
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Mongolian Buryats,! are of the genuine Tûrkı stock, and 
speak a pure Tûrki language, though rude gnd fharked 
by some distinct features. . 

Touching-the numbers and strength of ti Turkchaan 
tribes Proper opiten vary considerably. hile Behm 
and Wa on them at no more than 0, Vam- 
béry still adheres to the number of one million given in 
his “ Travels, ın Central Asia,” adding that further re- 


search may ten% to increase, but certainly not to diminish 
that figure. This estimate is partly borne out by Gen. 


Obrutcheff,? who makes them amount in 1874 altogether 
to about 930,000, exclusive of the “ Eski-Turk” and other 
scattered members of the family in Asia Minor, North 
Syria, the Euphrates Valley, and Persia. 

In view of recent and pending political events, the 
subjoined list of the Turkoman tnbes with their localities 
and approximate numbers may be acceptable :— 




















Tribe. Population Locality. 
v (Akbal ...... N. slopes Kuren-dagh and on 
nh i j Pi i. 
x 309,000 a River (Lower Heri 
E (Merv ...... Merv Oasis. 
Goklan ....... 55,000 | Upper Atrek, Gurgan, and 
imbur, and in Mazan- 
deram. 
a ( Atabai ..... S.E. Coast Caspian, east- 
A jeooo wards to Kizil-Arvat, and 
= | 35 on Lower Oxus below 
potent iss Khiva. 
Diria 300,000 | Left bank Oxus, about Char- 
jui; hence called “Lebåb” 
i or “River ” Turkomans, 
ALT ow... 15,000 | Between Oxus and Afghan 
X frontier, 
Chaudor 30,co3? | Ust Urt plateau, east from 
N. end 1an. 
Salor 20,c00 | About the Murghâb between 
Merv and Herat. 
40,000 | Merv Oasis. 
10,000 | About Sarakhs. 
115,000 | South from the Chaudor, 
15,000 | About Middle Oxus. 
? ae N. frontier Hazarajat. 
i 20,000 | Kozen Dagh (Taurus). 
30,000 | Euphrates Valley and N. Syria. 
1,100,000 |, 





The discrepancy between this estimate and that of 
Obrutcheff is due to the fact that in the above list are 
included the Turkoman nomads of Asiatic Turkey, 
besides a large branch of the Goklans, some 8,000 
families, now settled in Mazanderan. 

x A. H. KEANE 
° DISCOVERY OF A GUSEOUS NEBULA 
"THE Rev. T. W. Webb writes as follows to the Times 
@n the subject of Lord Lindsay's letter in NATURE 
last week :— 


Qa the night of November 14, while sweeping in the 
constellation Cygnus with a low power on my 9'38 inch 
silvered gpeculum by With, I perceived an object resem 
bling; but,not quite identical with, a bluish 9 magnitude 
star, The use of higher m&gnifiers at ence detected the 
existence of ane ill-defined bright disk, subtendifig about 
ee fies de Bourdhite eur, st reer incapnu” (Che Ujfalry in 
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4”, and surrounded perhap? with a slight amount of glow. 
It has since been identified at othar observatories as No, 
4,004 in Argelander, -+ 4? the place for 1880 being*R.A., 
2th. 2m. 31s.; D., +e 83 Through the kindn 
Dr. Copeland, by whdhm it has ten carefylly exa 
under the gr@atest instrumental advantages at Lord Lind- 
say's observatory at Dunecht, North Brjjain, I am enabled 
te add the following interesting particufars. It is ngt 
circular, and has a sharp nucleus near the north-preceding 
edge, with a faint effusion of light in the opposite direc- 
tion. Three very measurable bright lines were found ina 
powerful spectroscope, of which the positions, as given by 
two sets of m@asures, were respectively 500'1, 495°7, 487°0, 
and 500°1, 495°6, 486°0, When these values are com- 
paed with those deduced by D’Arrest from the results 
of several observers of known objects of this nature— 
500°4, 495°7, 486°1—there can be no 1emaining doubt that 
the object in question is of the very interesting and 
mysterious class termed planetary, or, more correctly, 
gaseous nebulz. Dr. Copeland assigns 8, 5, and 1, as 
the approximate intensities of these lines, reckoning from 
the least refrangible direction. It can occasion no sur- 
prise that its true characters should have escaped the 
piercing and practised gaze. of Argelander, as it would 
require a much larger mstrument than that which he 
employed to give any intimation of its nature. 
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A NEW PLANETARIUM 


QIGNOR N. PERINI, of Garrıck Chambers, Garrick 
Street, has invented a planetarium, which, so far 
as we are aware is in all respects superior to, more 
vraisemblable than, any apparatus of the kind hitherto 
attempted. The structure, for such it really is, consists 
first of a hemispherical dome, fourteen feet in diameter at 
the base and the same in height, resting on twelve 
columns. Getting underneath the dome, one sees the 
vault overhead coloured so as to represent the starry sky, 
with the milky way and the constellations in their proper 
places. Suspended from the top by a narrow hollow rod 
is an opal globe lit up by gas or electricity to represent 
the sun, and around this, at their proper proportional 


distances, are suspended by almost invisible wires, the , 


ET from Mercury to Uranus. By a slight turn of a 
ey Signor Permi sets, the solar system ın motion, 
when the sun revolves on its axis, and all the planets in 
their proper elliptical orbits and at their proper axial 
inclination, and with proportionate velocity. Saturn 
h@s his rings and the other planets their moons; 
the earth, about the size of a walny, by a mechanism 
peculiar to itself, revolves on its axis at a rate accurately 
proportioned, the same mechanism causing the moon, a 
small pearl, to revolve round the earth ın its own proper 
orbit. Round the base of the dome the various signs of 
the zodiac are indicated, and the paths of the planets 
are -shown by ellipses traced around the vault. The 
spectator is supposed to’ be standing somewhere under- 
neath the solar system, and the general effect is very 
striking. To us it seems the most effective method 
hitherto devised to convey to old or young a realistic 
conception of the arrangement and motions -of the 
planets. During the working of the mechanism not a 
sound is heard, though above the dome, and concealed 
from view is an elaborate arrangement of machinery. 
This machinery is of the nature of clockwork, with, how- 
ever, a special feature by means of which the elliptical 
motions of the planets are effected. Inside the earth is a 
watchwork arrangement, which could easily be adapted 
to the other planets were it not for the expente. When 
wound the machinery can be kept gomg? continuously for 
upwards of five hours ; it can be stopped at any moment. 
The invention has, we believe, cost Signor Perini seven 
years’ unremitting work and seven hundred pourfils ex-, 
penditure.s We believe that the work has all been done 
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` at night and dêring early mo ing hours, as the inventor |e 


has to give his daytime ‘to his profession of teacher. 
Signor Perini inform#us thy he could without difficulty 
make his planetarium as large as the Albert Hall and 
all enough to bectgme a schgol apparatus for teaching. 
Te showed us astable, like 4, small writumg-table, between 
the tops of which he had arranged his machinery on a 
small scale tp ive motion to a tellurium which he fits on 


* to the table. Ofcourse the invention, as indeed Signor 


Perini admits, may be capable of improvements ın detail, 
but as it stands it seems to us a triumph of ingenuity and 
determined perseverance, for which its inventor deserves 
the highest credit, ° 





A MICROSCOPIC SERENADE: 





O COME, my love, and seek with me 

A realm by grosser eye unseen, 

Where fairer forms will welcome thee, 
And dainty creatures hail thee queen. 

In silent pools the tube Vil ply, 

Where green conferva-threads lie curled, 
And proudly bring to thy brifht eye 

The trophies of the protist world. 


e 
We'll rouse the stentor from his lair, 
And gaze into the cyclops’ eye; 
In chara and nitella hair 
The protoplasmic stream descry, 
Forever weaving to and fro 
With faint molecular melody ; 
And curious rotfers*I’ll show, 
And graceful vorticellidee, 


Where meliceite ply their craft 

We'll watch the playful water-bear, 
And no envenomed hydra’s shaft 

Shall mar our peaceful pleasure there ; 
But while we whisper love’s sweet tale 
We'll trace, with sympathetic art, 


Within the embryonic snail - 
The growing rudimental heart. 
* Where rolls the volvox sphere of green, = 


And plastids move in Brownian dance,— 
If, wandering ’mid that gentle scene, 
@ Two fond amogbz shall perchance e . 
bd 


* From Serthuer's Monthly Magazine for N ovember, 


Be changed to one beneath odr sigbt 
) By process of biocrasis, 
®Ve'll recognisg, with rare delight, 
( type of our prospective bliss. 


9 dearer thou by far to me 

n thy sweet maidenly estate ° 
Than any seventy-fifth could be, e 
Of aperture however gieat! ‘| ® 

Come, go with me, and we wifi stray 
Through realm by grosser eye unseen, 
Where protophytes shall Homage pay, 
And protozoa hail thee queen. 


Jacos F. HENRIC? 





JOHN ALLAN BROUN 


T? is only a few weeks ago that it became our painful 

duty to record the untimely death of a distinguished 
mathematical and experimental physicist, and we have 
now to mourn the loss of one equally distinguished in 
observational inquiry. John Allan Broun was born at 
Dumfries, where his father had, we believe, a normal 
school especially intended for young men about to enter 
the navy. Upon the death of his father, Mr. Broun, 
then about twenty years of age, went to the University of 
Edinburgh, and speedily became a successful student in 
more than one branch of knowledge. But his strongest 
attachment was always to physical science, and the late 
James D. Forbes, who was at that time Professor of 
Natural Philosophy at Edinburgh, considered Mr. Broun 
as one of his very best pupils, A friendship was thus 
formed which lasted tbrough life. 

About 1842 the scientific world began to perceive the 
necessity of conducting cosmical inquiries, and Sir 
Thomas McDougal Brisbane, in the most generous 
manner, agreed to establish and maintain a magnetical 
observatory at his residence at Makerstoun. Prof. 
Forbes had thus the opportunity of recommending his 
pupil, Mr. Broun, to Sir Thomas, who gave him the 
directorship of his observatory. In this capacity he con- 
tinued to reside at Makerstoun for some years, where 
the delight of pursuing an occupation congenial to his 
tastes was enhanced by the great pleasure he derived 
from the society of Sir Thomas. Brisbane, and of his 
amiable family, and their loss one after another was a 
very severe trial to him. It wag, no slight task to super- 
intend an institution such as this ın a branch of science 
then comparatively new, and Mr. Broun laboured so 
hard at his duties that he began to have palpitation of 
the heart, caused, probably, by his constant night watches, 
In consequence of this he obtained as his assistant Mr. 
John Welsh, who became one of his warmest friends, and 
who afterwaids, as Director of the Kew Observatory, won 
for himself a high reputation iri the course of a life that 
was, unhappuly, very short. 

Mr. Broun left Makerstoun in 1850 and went to Paris, 
where he formed the acquajntance of the lady who was 
afterwards his wife, Isalme Vallouy, the daughter of a 
clergyman in the Canton du’ Vaud, and belonging to an 
old Protestant family of Dauphiné (du val Louise) who 
bad fled from France atthe Revolution. This lady isnow 
left to mourn his loss. From this marriage he had three 
sons and two daughtess. Of his sons one is an architect, 
one has just left this country to enter upon his? duties as 
civil servant in the North-West Provinces of India, while 
another, in preparation for the Indian forest depagtment, 
is finishing his studies at Nancy. In 1851, thréugh the 
influence of his friend, Col. Sykes, Mr. Broun was ap- 
pointed director of the Trevandrum’ Obgervatory, an 
Institution sypported by*His Highness the Rajah of 
Trav&ncore, and he left this country for India in the 
same year. Of, the scientific valwesof his work in India 
we will ®peak fater on 3 bat We may remark -that it was 
i 2 0 j 
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attended with many difficulties. He wished amongst 
other things to have observations at different hdghts, 
and the gieat difficulties whigh the carryifg out, of 
this plan required have been more or leg recorded 
in his vfrious reports. We say more or less, fof it 
may be questioned whether his reports, sê admirable 
in eg Sia respect, do full justice to himself añd to 
those culties which he successfully overcame, Mr. 
Broun, we belie§e, advanced on his own responsibility 
the funds necessary for this experiment, but he was after- 
wards reimbursed. e A deafness which never left him 
began in one of his excursions on the hills with these 
objects in view. He had been observing all day in the 
hot sun—in the evening he took a bath and got a chill 
from the hill breeze after it. He came back to Europe in 
1866 in the hope that medical treatment might remove 
his deafness, returning to India for three years more. 

After having finally Teft India he resided first n Lausanne 
in Switzerland, and then in Stuttgart in Germany, where 
his whole time was devoted to the preparation of the first 
volume of the results of the Trevandrum observations. 
This cost him an immense amount of labour without rest 
or recreation of any kind, except perhaps an hour or two 
devoted in the evening to music with his family. He 
was a skilled violinist, and was particularly fond of 
Beethoven's music. In London, where he resided for 
the last six years of his life, he gave his whole time and 
energy to the prosecution of the work’ he had in hand, so 
much so that even in taking a walk the subject would 
always be present to his thoughts. Two years ago his 
health began to give way, and he left London forthe New 
Forest, achange which seemed for a time to be of service 
to his health. But again, after another year, he found that 
continued work was affecting his brain, and during a stay 
at Lynton (Devonshire) he had in 1878 akind of nervous 
attack, which was the beginning of his last illness. He 
never altogether rallied after this attack, and was much 
distressed last winter at being obliged to cease from all 
work, but he bore this trial with much meekness and 
gentleness of manner to all around him. 

Being rather worse in the spring, he made up his mind 
to go to Switzerland in search of strength, and after a few 
weeks of much weakness spent at Bex, he began to rall 
and to enjoy the walks in that beautiful neighbourhood. 
From there he went to Finhaut, Chamouny, and Téte 
Noire, and greatly énjoyed his daily excursions in the 
mountain paths and over the hills; indeed he used to say 
that they made him feel quite young again. At first after 
his return to London he complained of his head, but he 
seemed stronger again just before his death, and worked a 
few hours daily. He had begun an article for NATURE, 
and assured his family that he did not overfatigue himself. 
On the 22nd of last month he died suddenly. He took up 
the newspaper ın the morning to glance at it near the 
fire. He had not done so for five minutes when he said, 
“I think I am going to faint.” Medical aid was at once 
procured, but he had a kind of suffocation for two or 
three minutes, and all was ayer. 

In reviewing the life and labours of John Allan Broun 
it is impossible to fence off that portion of his character 
which relates ta sfiencey and discuss it without reference 
to the rence Seay of his nature, To do so would be to 
throw away the key of the very chamber which we wish 
to enter. ° 

He was a man of the most scrupulous integrity, of the 
- most sensitive conscience. But this extreme scrupulosity 
did nq prevent him from appearing in the most amiable 
character to his fellow men; for he was at the same 
time a man of the most delicate social instincts, and emi- 
nently qualffted to shine in society ; a very warm friend 
and a very good companion.* If any ones suffered from 
his scrupulous nature it was himself, or, to speak® more 
properly, it was that portion of his oundings which 
goes by the name of “ maferiel ingerests.” It isfbf cqurse 
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a mistake to suppose that the highest interests of any j 


man can ever suffer from his being.shonest. ; 

He was a devoted ada@rent to the Free Churcà of 
Scotland, and at a time when subscription te certain 
formule was insisted of from the professors at the Sgff- 
tish Universitis, his conseientious scfuples stood in the 
way of his obtaining any appointment, of this nature, 
Had it not been for these he might, no doubt, have had, 
the chair of Practical Astronomy at Edinburgh, or that 
of Natural Philosophy at St. Andrews. 

And here we may be permitted to quote a few sentences 
from a letter written by Prof. Forbes to Sir James Graham 
(then Home Setretary) urging the claims of Mr. Broun to 
the former of these posts. After describing the scientific 
qualifications requisite for an astronomer, he goes on to 
say :—“ But beyond all these may be reckoned a con- 
scientious zeal in the discharge of a duty, often irksome, 
generally solitary, without which the observatory estab- 
lishment is not only useless but injurious. In these 
respects I can cordially recommend Mr. Broun to the 
favourable notice of Government from more than six 
years’ intimate acquaintance with him. . . . He was sub- 
sequently selected by Sir Thomas Brisbane to direct the 
aotik magnetical and astronomical observatory, erected 
and maintained by his liberality at his seat near Kelso. 
.. . You are aware how much labour and ingenuity have 
been expended in devising magnetic instruments and 
experiments. You must be aware of the skill and patience 
required to conduct such experiments, of a kind almost 
new, and with instruments whose actions and errors are 
almost untried. Now from frequent examination of Mr. 
Broun’s methods, I think I am justified in saying that not 
one of the magnetical observatories under the direction of 
Her Majesty's Government has been more vigorously 
managed than that of Sir T. Brisbane, conducted by Mr. 
Broun, and probably none with more intelligence and 
ingenuity.” 

We cannot help feeling that during the latter years of 
his life, while he resided in London, Mr. Broun might 
have received a somewhat larger measure than was 
accorded him of generous and sympathetic treatment 
from those specially interested in the progress of observa- 
tional inquiry. Possessed of no considerable amount of 

rivate means, he was living upon a small pension which 
fe had from the Rajah of Travancore, and which has 
now expired with him. He had been led to believe that 
one of his labours after leaving India would be to super- 
intend the reductign of his observations. Buf the publi- 
catign of these reductions was discontinued after the first 
volume of results appeared, and, in consequence, a large 
mass of valuable observations made at*considerable cost 
is now lying absolutely useless. é : 

Surely the course of action which will establish and 
maintain an observatory, and then decline to make public 
the records is only comparable in folly with that of a man 
who begins to build a house which he is not able to 
finish. 


Ld 

It was a source of great sorrow to Mr. Broun that he 
was thus prevented from completing what he might justly 
consider to be the work of his hfe, and he then en- 
deavoured to procure some employment by which, while 
advancing his favourite science, he might likewise add to 
his somewhat slender resources. About that time the 
meteorological office of this country was ingprocess of 
reconstruction and he had thoughts of offering his services 
as one of meteorological council. It was clear how- 
ever that his deafness would be considered by those in 
power as a fatal disqualification for such an appointment, 
claims. It 
certainly seems a great pity that a nationel institution of 
this nature so liberally endowed by government should 
have allowed a man like John Allan Broun to die@p their 
midst without attempting to avail themselves in some 
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information Peculiarly sited, to their purpose which he 
alone of all men living possessed, and which he was 
particularly anxious to conmpunicate to others. 

Abqut this time too, Sir E. Sabine resigned his office 


“i magnetical supegintendentgand it might naturally have 


een supposed that Mr. Broun wasehe very man to 
succeed him, The office was, however, discontinued. 
He now mafe application to the Government Fynd of 
the Royal Society for a sum of money to enable him to 
improve and complete the reduction of the Colonial 
magnetic observations. But the immediate and apparent 
responsibility from quarter to quarter of the possessor of 
such grants, was peculiarly fatal to ə man lke Broun. 
The work seemed to go on growing the more he examined 
it, and he was never satisfied without going still more 
deeply into the subject than he had already gone, 

Then his health began to give way, and the thought 
that he had received money for which he had rendered 
no aca hastened still more the progress of his 
malady. 

At last the end came, and we can now hope no longer 
to complete his labours as he would have himself com- 
pleted them had he been spared to us but a little longer. 

It has been said of an eminent experimentalist that 
great as were his successes, his failures must have cost 
him even more thought. If this be true in experimental 
research, it ıs peculiarly true in observational inquiry 
where every idea in order to be tested entails a laborious 
investigation. Mr, Broun, whose mind was very fertile, 
must have often spent great labour apparently to no 
purpose, but on the other hand his successes were very 
marked, and he did not hesitate to consider a new fact 
as abundant compensation for a large amount of failure. 
We cannot attempt to give here an exhaustive catalogue 
of his various labours. But we may allude to the volumes 
embracing the results of the Makerstoun observations as 
pre-eminent for the skill employed in the development of 
new methods. These volumes alone must have cost him 
an immense amount of thoughf. 

In 1861 he communicated to the Royal Society of 
Edinburgh, two papers of marked value. In one of these 
the errors and corrections of the bifilar magnetometer were 
discussed, including the determination of its temperature 
coefficient, which Mr. Broun showed might be found in a 
more correct method than that hitherto adopted. 

The second of these papers was on the horizontal force 
of the earth’s magnetism, for which he established the 
annualelaws from a discussion of observations taken at 
various places. He likewise discovefed that the variations 
of this element from day to day are nearly the sarhe over 
all the world. « 

For these discoveries he was awarded the Keith Medal 
of the Royal Society of Edinburgh. We have already 
alluded to the great labour he spent upon the first volume 
of the “Results of the Trevandrum Observations.” In 
this volume conclusions of the greatest scientific interest 
are deduced, and Mr. Broyn has been able to give in a 
complete form the laws which regulate the solar-diurnal 
variation of magnetic declination near the equator. But 
his researches regarding the lunar-diurnal variation of this 
elementform perhaps the most original and interesting part 
ofthe volume. He has claims to be considered as an inde- 

ndent discoverer of this variation, and he has certainly 
increased our knowledge of its laws more than any other 
magnetician. We may mention his observation that the 
lunar action was reversed at sunrise agd that it was 
much greater during the day than dufing the night, 
whether the moon was above or below the horizon, as 
partiqularly noteworthy and likely to throw much light 
on the theopy of the subject. We have already alluded 
to Mr. Broun’s See. of the similarity, all the world 
ovey, of the changes from day to day of the earth’s 


hoñzontal force. Certain of these change’ he fountl to 
-be due to the moon, while others had a period of 
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twenty-six days. These last he attribute to solar action, 
aid in discussing the subject he found that the greater 
magnetic disturbances were apparently due to actions 
roceedgng from particular meridians of the sun, This 
s a subject of very great importance, and its exact 
meaning has yet to be discovered, .« ¢ 

Mr. Broun was no less eminent as a meterologist than 
as a Magnetician. His observations r ding the baro- 
meter are of the greatest importance# In this branch of 
inquiry he has shown the apparent simultaneity of the * 
changes of mean barometric Aina over a great part of 
theglobe, and he has likewise discovered a period of twenty- 
six days. He was the first to commence those syste-" 
matic observations of clouds at various altitudes that are 
now so extensively made, and in a paper read not long 
since before the Royal Society of London, of which body 
he was an old member, he pointed out certain relations 
between atmospheric motions and the directions pf the lines 
of equal barometric pressure. For his various researches, 
he obtained in 1878, just one year before his death, 
the Royal Medal of that Society. 

These are only a few of the many labours of one whose 
loss, so deeply felt by all his friends, may be regarded 
as a calamity by the cultivators of meteorology and 
magnetism, branches of knowledge in which he was 
second to none who has yet appeared. 


BALFOUR STEWART 





NOTES 


Dr. WARREN DE LA Rug, F.R.S., has just sent to the 
Chemical Society Research Fund a third donation of 100/7., the 
whole amount to be devoted to a single research, 


In the person of Lady Sabine, who ‘died at Ashley Place on 
the 28th ult., at the age of seventy-two years, a woman of most 
remarkable clearness of intellect and of power of memory has 
passed away. In 1827 she married Sir Edward (then Captain) 
Sabine, and for more than fifty years her main occupation and 
her chief enjoyment was to assist him in his investigations, espe- 
cially in terrestrial magnetism. None but her most intimate 
friends can know how much of the laborious calculations in the 
“í Contributions” were really effected by her, while she translated 
Humboldt’s ‘ Cosmos” and “Ansichten der Natur,” besides 
numerous smaller papers. One of tHeir oldest friends has truly 
said, “I deeply sympathise with Syr Edward; the death of his 
wife has rendered the number of beautiful lives in the world one 
less.” 


THE following are the probable arrangements for the Friday * 
evening meetings before Easter, 1880, at the Royal Institution :— 
January 16, Prof. Dewar, F.R.S.; January 23, Dr. W. B. 
Carpenter, C.B., F.R.S., “Sea and Land in Relation to Geo- 
logical Time ;” January 30, John Marshall, F.R.S., ‘‘ Propor- 
tions of the Human Figure;” February 6, William Huggins, 
D.C.L., F.R.S. ; February 13, W. H. Preece, C.E., “‘ Wheat- 
stone’s Telegraphic Achievements ;” February 20, Rev. H. R. 
Haweis, “Old Violins;” February 27, Frederick J. Bramwell, 
F.R.S. ; March 5, H. N. Moseley, F.R.S., “Deep-Sea 
Dredging and Life in the Deep Sea;” March 12, C. William 
Siemens, D.C.L., F.R.8. ; March 19, Prof. Tyndall, D.C.L., 
F.R.S. The followigg are the lecture arrangements before 
Easter :—Christmas Lectures (adapted to a juvenfle auditory) : 
Prof, Tyrdall, D.C.L., F.R.S., six lectures on “ Water and Air,” 
on December 27 (Saturday), 30, 1879, January & 3, 6, 8, 
1880; Prof. Edward A. Schafer, F.R.S., ten lectures on ‘* The 
Physiology of Muscle,” on Tuesdays, January 43 to March 16; 
H. Heathcote Statham, twp*lectures on ‘' Modern ‘Architecture 
sinse the Redaissance,” on Thursdays, January 15 and 22 ; Prof. 
Dewas, F.R.S., eight lectures on % Rgctnt Chemical Progress,” 
on Thegsdays, January 29 te M&arch 18 ; Pref. T. Rupert Jones, 
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F.R.S., three lecttes on ‘ Coal,” on Saturdays, January W, 
24, 31; Ernst Pauer, three lectures on ‘Handel, Seba 
Bach, and Joseph Haydn” (with musical illustrations), on 
Saturdays, February 7, 14, 213; four lectures on ‘‘ History of 
Literature,” on Saturdgys, February 28, March 6, 13, 30. 


Ar the request of the Government of the Cape Colony and 
the trustees of the Squth African Library at Cape Town, Sir 


+ Bartle Frere has desired Prof. Max Muller and Prof. Sayce to 


select a qualified successor¢o the late Dr. Bleek, to continue his 
labours as colonial philologist and as custodian of the valuable 
library presented to the colony by Sir George Grey. The salary 
will be soo/, a year, of which 30%. will be contributed by the 
Government, and 200/, by the committee of the South African 
Public Library. Applications and testimonials only may be sent 
to Prof. Max Muller, Oxford. 


THE lectures in connection with the Brown Institution will be 
delivered by Mr. W. S. Greenfield at the University of London 
on December 17, 18, 19, 22, and 23 at 5.30 P.. The subject 
will be ‘Recent Investigations on the Pathology of Infective 
and Contagious Diseases.” 


THE French Minister of Public Instruction has appointed a 
section of the Commission of Historical Monuments for the pur- 
pose of establishing an official record of all megalithic construc- 
tions and erratic blocks discovered in France and Algiers, 


THE grants voted by the Legislative Assembly of France for 
1880 have been sent to the Senate, and according to every 
probability will be voted without any material alteration. The 
sum of 59 millions of francs was voted for public instruction, 
24 millions more than were asked for by the Government. In 
1870 the grants for educational purposes were 26 millions and in 
1851 only 16 millions, Among the items in the grants are the 
following :—The grant for the National Institute is 707,762 fr., 
for the Academy of Medicine 75,000 fr., the College of Fiance 
466,oo0fr., the Museum of Natural History 835,000 fr., for 
astronomical and meteorological observatories 835,000 fr., for 
the National Library 674,000 fr., for the National Library and 
Museum of Algiers 296,000 fr., travelling expenses for explorers 
200,000 fr., Ecole des Hautes Etudes (conducting experiments, 
&e., &c.) 300, 000 fr, ° i 


THE Edinburgh Liberals, who have had a week ‘of almost 
uninterrupted oratory from their idol, Mr. Gladstone, have been 
impressing science into their service, in order that Mr. Glad- 
stone’s voice might reach a much larger audience than any single 
hall in Edinbuigh could hold.” On Saturday he addressed an 
audience in the largest hall in Edinburgh, the Corn Exchange ; 
but as this could not anything like hold the multitude that 
wanted to hear him, it was connected by telephone with another 
hall at some distance. We shall let the Daily News correspon- 
dent describe the result of the anangement :—‘' The audience 
distinctly heard the cheering and singing of the meeting in the 
Corn Exchange, and also the strains of the band. Lord Rose- 
beiry’s voice was also rgcognised, and it was gathered that he 
was saying pleasant things about Mr, Gladstone. Next came a 
burst dF cheering, the sound of whicl was suddenly stopped, 
and a long interval of silence followed, varied from time to time 
by the murmar of distant cheers. Then ‘s suddenly as silence 
had fallen, there came the sound of Mr. Gladstone’s voice, and 
he was followed pretty well through ‘some remarks on corn 
averages aħd the condition of India.’ AL this, which greatly 
mystified the telephonic audience, is capable of easy explanation. 
Observers of Mr, Gladstone’s manner in the House of Commons 
will remember what an important paft the 1ight hon. gentleman’s 
hat plays in his great sfeeches. He invariably places it on the 
table, a little to one side “of “hina, and on the top of ith * places 
his notes, which he rapidly shuffles and re-arganges as the’oration 
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*progresses. This afternoon, bsingiitg his hat to the table in his 
accustomed manner, he unconsciously planted ıt right in front of 
the cylinder of the telephone w had been fixed on the tablé, 
thus, of course, cuttmg off means of communicatich. As 
the speech proceedgg, he b the re- 
and the movement of the hat, which latter he finally drew away 
from the telephone, and then became audible in amojher building 


a quarter of a mile off, ‘some remarks on corn averages, and @ 


the condition of India.’” It isa pity Mr. Gladstone had not 
been put up to the arrangement; we are quite sure, had he 
known,§he would not have adopted so ‘‘ obstructive” a line of 
action with his hatfnPof papers. 


A NEW light company has started a public subscription in Paris 
for 80,000/, The inventor proposes to dispense with magneto- 
electric machines, by resorting to Bunsen elements of special. 
construction, and to dispense with regulators by incandescent 
light. Animmense number of prospectuses have been circulated 
amongst the peasantry, and the funds are collecting with an 
amazing rapidity. : 

Scribner’s Monthly, one of the best monthlies anywhere, has 
an interesting illustrated article in the December number on 
the Johns Hopkins University. 


A COMPETITION having been opened for erecting a memorial 
of the siege of Paris on the Rond Pont of Courbevoie, M. 
Bartholdi, the author of the gigantic statue representing the 
French-America alliance, has executed a model representing a 
balloon with a sailor aeronaut and the beseiged city receiving 
messages from a carrier-pigeon. The ensemble is grand and pic- 
turesque. It has raised the enthusiasm of Paris aeronauts, who- 
are to make a public demonstration in eupport of M. Bartholdi’s. 
schemes, 


THE Colonies of November 22 contains a long and valuable 
list of works on Commercial Botany, drawn up by Messrs. G. J. 
Symons and P. L. Simmonds? ° 


THE new part of Mr. Bentham and Sir Jos. Hooker's. 
t‘ Genera Plantarum” will be published in January, and will 
complete the Dicotyledonz. Only one other part, the Mono- 
cotyledonee, will remain to be published, , 


On November 21 M. Mariette-Bey read, before the Academy 
of Inscriptions of Paris, a long report on the new excavations 
which are to be executed in Egypt. This address having been 
delivered in a solemn meeting of the Academy, it is ceftain that 
the illn¢trious Egyptologist will obtain a grant from the French 
Government, . 


THE Koluische Zeitung says that a rack railway, of the Righi 
type, will be erected on the Drachenfels, one of the seven hills 
situated on the left bank of the Rhine, The survey of the- 
Intended line is proceeding with activity. 


THE Kane Geyser, or spouting water-well, has lately attracted 
much attention from the sight-seeing public. Some exact data 
regarding it are furnished in a recent notice by Mr. Ashburner 
(Amer. Fo. of Sct. and Arts, November). The well is situated 
in the valley of Wilson’s Run, near the Philadelphia and Erie 
raiulway-line, and four miles south-east from Kane. It was 
drilled in the spring of 1878 to a depth of 2,000 feet, but, as no 
petroleum was found ın paying quantities, the casing Was drawn: 
and the hole akandoned. In drilling, fresh-water veins were- 
met with down @ 364 feet, which was the limit of the casing. 
At 1,415 feet a very heavy ‘‘ gas-vein” was struck, and this gas 
wes allowed free escape while the drilling was continned to 
2,020 feet. When the well was abandoned, thg fresh water- 
flowed in, and the conflict between the water and gas com~ 
menced, Tha water flows into the well on top of the gay tilb 
the pressure of the confined gas becomes greater than the weight 
of the superinctmbent water, when an expulsion takes place, 
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and a column of water and gaf is thrown up to a great height. 
This occurs at present at regular intervals of thirteen minutes» 
and" the spouting confinues for me and a half minutes. The 
lumn, dbcording to measurement, paried in height from 108 to 

138 feet. ~The gas of mixture be readyy ignited. After 
nightfall the spectacle is grand.” The antagonistic elements of 
fire and water gre®so promiscuously blended that each seems to 
“be fighting for the mastery. At one moment the flame is almost 
entirely extinguished, only to burst forth at the next instant with 
increased -energy and greater brilliancy. During sunshine the 
spray forms an artificial rainbow, and in winter the columns be- 


‘ come incased in huge transparent ice-chimney&, 


We have received the numbers for October and November of 
the Natural History Journal ‘“‘conducted by the Societes in 
Friends’ Schools,” This journal continues to sustain its 
reputation, and several papers in these numbers are highly 
creditable, 

THE Colonies and India states that a new store of guano has 
lately been discovered in a series of caves about 100 miles east 
of Cape Town. It is described as being a light-brown powdery 
mass, in which a number of solid nodules occur, An analysis 
shows that it contains 68 per cent. of ammonia compounds, 16 
per cent, of phosphates, and 2 per cent. of nitrogen. In the 
same caves are considerable quantities of salts, formmg a 
crystalline mass, and containing 33 per cent. of phosphoric acid, 
X1 per cent, of sulphuric acid, 15 per cent. of nitric acid, 19 per 
cent. of potash, and 7 per cent. of ammonia. 

CONSUL CALVERT, reporting on the trade and commerce of 
Alexandria for 1878, thus refers to the new fodder plant, the 
Téosinté (Anchlena luxurians), which has attracted so much 
attention lately in tropical countries. Dwing the last three or 
four years experiments have been made at Cairo and attended 
with complete success, and it is expected that it will eventually 
prove to be a great acquisition to Egyptian agriculture. The 
plant attains’the height of from thirteen to sixteen feet, and so 
rapid is its growth that in an expeiiment made in July at Cairo 
the plant after having been mown down grew one foot in four 
days. On analysis-the plant ıs found to contain much saccha- 
rine matter, and to be much more nourishing for animals than 
the native clover or verseemt (Trifolium alexandrinum). 

UNDER the title of “Notes on the Flora of Surrey,” a list of 
plants knoyn to occur in the five adjoining counties, but not 
really known in Suney, has been published» by Mr. A, Bennett, 
of 107, High Street, Croydon, who has issued the list ‘hs a 
first step towards @ proposed supplement to the flora of the 
county, and with the wish that those botanists who may be able 
to help will kindly do so, either in confirming by specimens any 
doubtful plants reported for the county,” or by giving the localities 
where they may be gathered, so that search may be made next 
season.” Mr. Bennett’s list is a useful one, though the botanical 
nomenclature has been very cavelessly corrected, if indeed 
corrected at all. 

Mr. CHARLES GILBERT, of Bedford Street, has published 
“Tables of Metric Measures and their English Equivalents,” by 
G. M. Barns, for use by engineers, architects, contractors, and 
others. E 

WE some ¢ime ago announced the death of the librarian of the 
“* Leopoldino-Karolinische” Academy for Natural Sciences, Dr. 
Behn, of Dresden. ‘The statutes of the Academy @rescribe that 
the library must be at the librarian’s place of residence, Conse- 
quently the whole library, consisting of some 40,000 volumes, 
has been transfered to Halle, where Dr. H. Knoblauch is the 
new librarian, 

IN a gecture delivered at Bristol by Mr. Lant Carpenter, he 
spokt of his recent visit to the United States, and remarked that 
amongst the various improvements and things whith were being 


>. 


fried there, one that struck him as much as apything was the 
extrirdingy development within the last two or three years of ` 

application of electricity to the purposes of practical life. , 

gave s@veral remarkable examples of the way ig which the 
system is applied in the United States for the protection of safes, 
vaulés, and other valuable property, alarnfs being rang in a 
central office whenever a forcible entrance was attempted in any 
one of, say, 500 vaults, the alarm indicating grMfich one, In many 
cities and towns in the States, he said, there were district tele- 
graphs established. From a central office wires ran to every 
private house in the district which wished to be connected, and 
by this means you could communicate with the central office, 
and by a prearranged set of signals on a bell, the inmates of the 
house could call a cab, a policeman, a messenger, or a doctor, 
by sumply pulling a handle. The lecturer, in speaking of the 
practical application of electricity to a system of fire alarms, ex- 
plained the general system pursued in all large towns in the 
United States, and spoke of the extraordinary rapidity with 
which fire-engines are turned out ready for use on receipt of the 
elechic signal, Six or eight seconds was the usual time. Electric 
signal boxes were fixed in the streets, and any person, on be- 
coming aware of a fire, could turn a handle and communicate at 
once with the central stations, where the officials would know 
from which box the signal came, An automatic system was at 
work in New York, where 500 shops, stores, and warehouses 
were protected, by an apparatus which sounded an alarm ina 
central office whenever the temperature of any place rose above 
a given point. Mr. Carpenter stated that in all large towns in 
the United States of America there was a system of telephone 
exchanges established. It was a system by which a large number 
of persons had these telephones in their houses, the wires of 
which all converged in a central office, and by such an arrange- 
ment any one of the subscribers to the exchange could talk to 
any other person who was also a subscriber through the central 
office, The wire from each house ended in the central offices, 
and by simple arrangements any one wire could be readily joined 
to any other, thus putting two people into communication, The 
lecturer gave instances of this arrangement, explaining that so 
perfectly were these telephones constructed that a person’s 
voice could be readily and easily recognised. The lecturer 
proceeded to comment upon their recent extraordinary and. 
rapid development in every large town in the United States, 
The subscribers to these exchanges were numbered by thousands, 
and their uses and advantages were many. Not only were they 
now connecting different parts of one town by means of these 
exchanges, but steps were being actively taken to connect towns 
together by similar means. In conclusion, the lectmer urged 
that if science, practically applied, was to form so large a portion 
of our daily hfe, was not that a very strong argument for so 
arranging our educational work that every child should. be in- 
structed in the rudiments of science? Dr. W. B. Carpenter, 
having been invited to address the meeting, said he felt convinced 
that in the next generation the t@lephone would become almost 
as generally used as the telegraph was now, though he did not 
mean to say the latter would be supersede® , 


AN interesting Roman steucture has recently been discovered 
at Regensburg (Ratisbon). It consists of a subterranean aqueduct 
of some 10 metres in leffgth, 14 metres in height, ang 60 centi- 
metres in breadth, built of colossal blocks of stone. 

THE additions tò the Zoological Society’s Gardens durjng the 
past week include a Common Wood Owl (Syrniun? aluco), 
European, presented by Mr. W. J. Smith ; a Turgypisine Parra- 
keet (Zuphema pulchella) from New South Wales, presented by 
Mr. A, Battescombe; a Macaque Monkey (Afacactss cynomolgus) 
from India, a Barbary Falcon (Fako §dtbarus) from Noith 
Africa, deposited ;& Reeves’s Muntjac 0Cerviudns, recoesi), born in 
the Gardens. 7? En 
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OUR ASTRONOMICAL COLUMN 


A. SEVENTH STAR OF THE ORION-TRAPEZIUM.—In*addition 
to the well-known fifth and sixth starsin the trapezium of Orion, 
the former detected by Struve with the Dorpat reffector od 
November 11, 1826, and the latter by Sir John Hergchel with 
Sir James South’s large refractor at Kensington, on February 43, 
1830, the elder Bond, soon after the mounting of the Harvard 
instrument, perceived, roughly in the direction of the sixth star, 

. 4 fainter and more distant one, which 1s No, 24 of his memoir on 
the nebula published in 1848. M. O. Struve, with the telescope 
of similar dimensions at® Pulkowa, could not see this star, a 

„Circumstance which might be attributable either to variability, or 
to the difference of altitude of the object at Pulkosa and at 
Harvard College. It was repeatedly observed by G. P. Bond, 
and is No. 636 of his catalogue printed in Annals of the Astro- 
nomical Observatory’ of Harvard College, vol. v., where its 
magnihide is estimated to be 13°3 on Argelander’s scale, The 
Pulkowa measures gaye for the sixth star position 128°8, 
distance 3°73 at the epoch 1858°78; from the Harvard 
differences of mght ascension and declination we find, for 
the seventh star, position 136°, distance 12”°1. In Bond’s later 
notes the Sonn ng papery to this star, amongst others, 
occur :-~1863, January 19 and 23, difficult; Janua O, i 
though famt; February 14, not difficult, uak eaka sites 
tion and effort. 1864, February 3, under fine defimtion, though 
easily seen, probably fainter than in the previous year; February 
29, readily seen and possibly brighter. Referring to the notes 
in 1850 and 1851, it is remarked that the star is ‘‘often men- 
tioned in these earlier observations; as certainly seén on the 
dates 1850, February 7, March 2, March 5, March 11; it is not 
mentioned March 10, and was not seen March 12; not men- 
tioned 1850, December 27, but seen again 1851, February 3.” 
It was observed on several occasions in 1859 and 1860. On 
January 28, 1861, seen by glimpses, and on February 13 easily. 

On January 31, 1862, not seen. Some of these observations 

might appear to point to variability, but others seem to afford 

“another and quite different explanation of the phenomena,” 

If we are not mistaken, this seventh star has been recently 

caught up with the Ealing reflector; but there are other tele- 
scopes in this country which should be competent to cope with 
it, and the star may deserve some attention, 


Lunar Eciipszs.—In the small eclipse of the moon (magni- 
tude 0°17) which will occur on the 28th of the present month, 
the first contact with the shadow takes place at Greenwich at 
3h. 37m. P.M., and the last contact at sh. 15m.; the moon rises 
at 3h. 46m, Of the eight lunar eclipses occuning within the 
following five years, only one, that of October 4, 1884, will be 
wholly visible in this country. The circumstances of these 
eclipses may be thus very buefly indicated :— 


1880, June 22,—Invisible, the middle at th. 50m. P.M, 
ec. 16.-—-Total ; beginning of total phase at 2h. 54m. 
P.M., the moon rising at 3h. 46m, 
1881, June 12,.-—Invisible, the middle at 6h. 54m. A.M. 

Dec, 5.—Nearly total (0'97) ; first contact with the 
shadow at 3h. 28m, P.M., the moon rising 
at 3h. Som. 

1883, April 22.— Invisible, the middle at rh. 39m. A.M. 

Oct, 16,.—First contact with shadow at sh. 59m. A.M., 
the moon setting at 6h. 25m, 

1884, April 10,—Invisible, the middle nem noon. 

Oct. 4.—Total, visible throughout, the middle soon 

after 10 P.M. 


PARALLAX OF A SMALL, STAR,—Dr. Geelmuyden, of the 
Obsgyvatory at Christiania, bya series of observations extending 
over more than twelve months, find“ a notable parallax” for 
the ninth magmtude star, No. 11677 in Oeltzen’s Catalogue 
from Ar der’s northern zones, Whis star has a proper 
motion of 3”'04 in the direction 274°. The parallax appears to 
amount to about 0%'25, but the result is considered far from 
definitiye. The position of this star is in R.A, 11h. 13m. 493., 
N.P.D. &3° 30’ 2 for 1880. 

New NER, IN Ermanvus,—M, Block has detected at 
Odessa two nébule in this constellation, which are not found 
in Sir John Herschel’s General ‘Catalogue, the first in R.A. 
3h. 28m. 9s., N.P. D1 16° 165, the second in R.A. 3h. 338. 48s. 
N.P.D, 116° 437 fora 830, The former is pretty byght, and 


five minutes in diameter, the’ latger “ conside: bly t” with 
strong central condensation, and readily qbserved cveh witk the 
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moon above the horizon. ‘The tepeated difcovery of un- 
catalogued nebulæ in these days becomes of much interest in 
connection with the question of yariabiligy. è 
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WHYSICAL NOTES. + 


PROF. STEINUAUSER, of Vienna, has recently pointed out 
that there exists a determinate relation betwedh he size and 
relative position of the two views of a stereoscopic picture, the 
lenses of the camera with which it is taken, and the optical 
arrangements of the stereoscope in which it is to be viewed. If 
these ielations me observed rightly, the effect of relief will be 
much more perfectly attained for all parts of the picture than 1f 
they are neglected. The eye-pieces of the stereoscope above the 
plane of the photographic pictures ought to be made as nearly as 
may be equal to the focal length of the objective of the photo- 
grapher’s camera, and this again should be about equal to the 
mean distance of easy vision, or, from ten to twelve inches. 
Herr Steinhauser, after developing the theory of the instrument 
in relation to this point, throws out three very definite and simple 
suggestions for the photographers, Firstly, that all stereoscopic 
pictures should be taken with lenses of equal focal length, say 
15 centimetres; secondly, that all should be made of equal 
breadth, or about 75 mullimetres; thirdly, that the distances 
between the centres of the objective-lenses should always be kept 
constant. 


THE passivity of iron when employed as the positive pole of 
a nitric acid battery, or as positive electrode of a voltameter cell 
containing nittic acid, has recently been studied by M. Louis 
Varenne, who concludes that the passive state is due to a film of 
nitric peroxide which collects upon the surface of the iron and 
protects it from further chemical action, M, Varenne states 
that this film is apparent when the surface of the iron is ex- 
amined under the microscope. He finds that the passive state 
ceases if a stream of carbonic dioxide or of hydiogen is passed 
through the liquid, and that solution proceeds apace. He also 
finds that nitric peroxide gas is evolved from the passive iron 
when it is placed in vacuo. 


ANOTHER new instrument may shortly be expected from the 
atelier of Dr. Konig, which mill probably settle for ever the 
dispute between himself and Mr. A. J. Ellis as to the torrectness 
of his tuning-foiks of normal pitch. It will indicate a vanation 
of one vibration ın ten thousand from the assigned pitch. 


M. PELLAT finds that Latimer Clark’s standard cell is not 
entirely free from variations in its electromotive force. He has 
found two similar cells may differ from one another by a quantity 

ual to the y4,th part of the electromotive force of a Daniell’s 
call M. Pellat employs an electrometer to measure the residual 


difference of potential when the two cells are connected up in - 


opposition to one another, and believes that by thismeans his 
obseryations are free*from possible errors due to polarisation 
when the galvanometer method of comparison is adopted. 


Herr EDLUND has drawn attenfion to am electrical experi- 
ment that has not hitherto been thoroughly explained. Let an 
open metal tube or cylinder, capable of rotation about its axis, 
be placed over a magnet of double its own length, so that its 
lower end is opposite the middle of the magnet, while its upper 
end is opposite the magnet pole, Then let a current of elec- 
tricity of sufficient strength be passed from one end of the tube 
to the other. The tube is fowt to rotate with a velocity which 
is independent of the resistance of the metal of which it is com- 
posed and of its thickness. Longitudinal slits cut in the tube do 
not affect its rotation, There is therefore here a complete con- 
version of electromotive force into ponderomotive force. W, 
Weber inferred that the resistance of the movable conductor to 
the passage of the current is the medium of this transfer of the 
energy, and argued that the first tendency is to rotate the current 
in the conductor, but that as this could not be done without 
moving electrigity through the substance of the conductor, and 
therefore agairfst its resistance, the principle of least heat requires 
that the energy should be transterred in an indefinitely short 
time to the conductor itself, which therefore rotates. Herr 
“Edlund, however, sees in the experiment a confirmation of his 
“umtary” theory of electricity. ° 


SIGNOR GUIDI, an Italan engineer, has ested the em“ 
ployment ofelectricity in the preparagion of steel in the"follow- 
ing manner :—A dynamo-electiic machine driven by steat or 
water power $} caused to electrolyse water; the oxygen and 
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hydrogen gases thi furnished we tg be employed in smelting 
the carboniferous ore of iron, which is reduced by the hydrogen 


. at the high temperatur èf thegflame, thus producing at one 


operation either steel or pwe eable iron at will. Signor 
idì stats, however, that to turn pout two tons daily would 
reire the copstant employment of a°120 horsepower engine, 
e 





G@POGRAPHICAL NOTES . 


* Tre Lisbon correspondent of the Daily News telegraphs that 
Ivens and Capello have arrived ill at Loanda, after two years’ 
exploration, They are suffering from fever and other com- 
plaints induced by privation, and were almost without clothes. 
According to government instructions, they have completed a 

eral map of Loanda. They explored the rivers Quango and 
and the territories bordering on their basins, They 

could not descend the Quango to its confluence with the Zaire on 
account of the resistance of the hostile tribes. Capello appears 
uite old, and hardly 1ecognisable. Ivens is better, though ill. 

Both are thorough scientific men. They bring important notes 
extending over 32 degrees, plans of the territories and the roads, 
and meteorological, magnetic, and geographical ‘observations 
made with the excellent instruments they carried. They were 
well received by the chief of the Motiango territory, from which 
the German explorer, Schultz, was excluded; but the chief 
wonld not allow any white man to pass east at the peril of 
his life. They visited the highlands of Bihé, and explored seveial 
rivers to their sources. Nearly all their followers deserted them. 
They were received with great enthusiasm on their arrival at 
Loanda, and will go to Mossamedes to recruit, prepare their 
plans, and write out their observations. The period of their 
return to Lisbon is uncertain, 


AT a late meeting of the Russian Geographical Society some 
details were communicated as to the expedition exploring North- 
Western Mongolia under M. Potanin, In a letter the traveller 
describes his route during July ana August, which first led from 
Tsoosilan to the River i, and thence to the Lake of 
Khirghisnor, layers of coal beng found on the way, ‘The banks 
of that lake being barren, the explorers halted near Lake 
Baganor, only six versts distant from the other sheet of water. 
Khirghisnor is a great deal larger than Lake Kharaous, and the 
Mongols asserted the existence of only two such immense reser- 
voirs in the country—namely, the Oobsa and the Kirghisnor. 
From the latter the expedition marched south, with intent to 
strike the point where the waters of Lakes Kharaous and Dur- 
ganor fall into Dzabchin. On August 4 the travellers came to the 
salt lake Dzerennor, and not till the gth did they reach the banks 
of the River Tachteteli, that being the name applied to the 
mingled volumes of the large lakes flowing into the Dzabchin. 
Marching round the southern part of Lake Kharaous, the ex- 
plorers then agrived at the town of Kobda on September 1, with 
rich scientific collections of all kinds, M.» Potanin intended 
again making for Oolangol, thence proceeding to Oolookem, è 


THE committee of fhe Dutch Arctic Expedition have made 
known their determination to fit out, for the third time, their 
little sailing schooner Willem Barents. The cost of the new 
expedition is estimated at a little over 1,000/, 


AFTER the presidential address and the paper on Sumatra 
read at the first meeting of the session, the new number of the 
Geographical Society's periodical gives us some notes on the 
Cocos or Keeling Islands, from thé pen of Mr. H. O. Forbes, 
who went out to the East in October of last year for the purpose 
of investigating the fauna and flora of ceitain districts in the 
Malay Spo ar Nr in Java, before commencing this 
work, he availed himself of an opportunity of payin a visit to 
these far-away islands, in order to ascertain what changes had 
occurred since the visit of H.M.S. Beagle in 1836; these are 
shown on the map accompanying his paper. Next we find a 
note on the boundary line between Chili and Bolivia, illustrated 
by a map, which explains to some extent the existing disturb- 
ances in South America. The geographical notes®furnish an 
account of the progress being made towards Lake Tanganyika 
by Dr. Mullen’s successors, the late Mr. Frank Oates’s researches 
in Matabelefand, and Major Biddulph’s tour in Chitral and 
Yassin, There istlso some information of interest respecting 
Transcaucasia, g 

A CONWRACT has been conejpded by the Molala Shipbuilding 

ompatry, Sweden, to construct a steamer of Molala Bessemer 
* teel, of 100-horse power, to trade between China and Siberia. , 


e 
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e FROM the Abstract Report of the Indian Sureeys for 1877-8 
we seĝ that a large amount of work was done during the season 
by the varidiis departments, all now united under one organisa- 
tiop- Some jnteresting and important details are given of various 

-frontier explorations. 7 

THE October Bulletin of the Paris Gepgraphical Society 
begins with a long and valuable paper by M. Wiener on the 
Dead City of Gran-Chimu and the city of Cuzco. Te paper 
is accompanied by large and careful plans of gh two cities, and 
we believe is a valuable contribution to a puzzling problem. 
Admiral Fleuriot de Langle has a paper on African migrations, 
and M, Jules Girard on the subsidence oft the surface of the Low 
Countries, M. Hamy gives an interesting compte rendin of M. 
G. Retzius’s recent work on Finnish Ethnology. 





THE ROYAL SOCIETY 


“THE anniversary meeting of the Royal Society was held 

on December 1, anda somewhat long address was read by the 
President Mr. Spottiswoode. After referring to some of the 
losses by death which the Society had sustained, he passed on to 
business which has occupied the attention of the Council during 
the current year. 

Two important contributions to the Society’s funds are 
announced. First, an unconditional bequest of 1,000/, by the 
late Mr. Sidney Ellis, of Leicester; and secondly, a legacy by 
the late Sir Walter Trevelyan, ‘‘the interest of which is to be 
applied to the promotion of scientific research.” 

The Royal Society, as is well known, possesses a rather 
extensive gallery of portraits, almost exclusively of Fellows of 
the Society, but among them also a fine painting of Lord 
Chancellor Bacon. Many of these portraits, however, have, 
through the lapse of time, begun to show signs of decay. 
Acting under the advice of Mr. F. W. Burton, F.S.A., Director 
of the National Gallery, the Council has entrusted the pictures 
which seemed most to require attention to the care of Mr, Dyer, 
of Orchard Street, who is now engaged upon them. Some of 
the portraits require lining, and others cleaning, or partial restora- 
tion, As will be seen from those which have been returned to 
their places, the work appears to have been done in a satisfacto 
manner, ‘The present appearance of the pictures has been muc 
improved, and it is hoped that these interesting portraits of those 
who have gone before us may now be rpassed on in an unim- 
paired condition to future generations. 

Among other acquisitions 973 portraits of Fellows of the 
Royal Society, formed by the late J. P. Gassiot, Esq., F.R.S., 
have been bought during the past year. The collection consists 
mainly of engravings, many of which are of great artistic merit, 
and in excellent condition. 3 

During the past year a'small but perhaps not unimportant 
change ir the mode of dealing with the papers to be read at the 
weekly meetings has been made. This consists first, in decidinz 
a week earlier than heretofore, what papers should be advertised 
for reading : and secondly, in readmg each week as many as 
practicable of those in hand, so as to leave as few as possible 
to stand over. The weekly journals are now able to announce 
to the public the papers which will be read at the Royal Society 
(as has 3m fact long been the case with other Societies) during the 
next week, But the main object of this arrangement has been 
early publication ; that is to say,*publication both in its technical 
sense of reading before the Society, and in its more widely 
accepted sence of appearance in the Society’s Proceedings. 
When this was first proposed, it Was feared there would soon 
arrive a period of scientific famine, and that occasions might 
occur when the Society would meet with n® papers before it. 
Whether this would be so geat a calamity as was at fire 
imagined is still an open question, for suclvhas been the scientific 
fertility of the season, that the threatened catastrophe has never 
yet actually occurred. s ° 

** But so far from suffering by a deficiency of matter we have 
more often found our difficulties in the number of papers to be 
read in a single evening. And on such occasions the ies 
have been good enough to take especial pains to make them- 

ves masters of the contents of the papers, and to comunicate 
in a few words to the meeting the substance of eack, It is, I 
believe, not too much to say that the ‘reading’ of papers 
cairied owt in this way has been the most agreegble and instruc- 

tive, end hag been particularly provocatjyesof intelligent and 
tinent ssion. 2... e° > 

“There is’a possible gltemtion in our arrangements which. 
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has often appeared to me to be worthy of consideration§ and 
which from conversations with some of our Fellows &ppears to 
meet with sufficient rapport to justify my bringing it, before thy 
our anniversary. I refer to the hour at which our wee 
meetings are held, Hitherto, in accordance with the usage of 
scientific sociéties th London, we have metin the evening, «But 
changes in the habits of society, and the increasing distances 
from Burlington se at which many of our Fellows reside, 
seem to render a e weekly attendance difficult. On this 
account it appears to me desirable to inquire whether an after- 
noon hour might not better suit the convenience of our members, 
In that case, I should suggest 5.0 P.M. ; and as our meetings 
seldom extend to two hours in duration, it would generally be 
practicable for Fellows to reach home by about seven o'clock... . 

‘t These changes, if adopted, would require the alteration of 
the Statute relating to the hour of meeting. But if the sugges- 
tion were adopted before the end of the year, there would still 
remain nearly half the Session of our Society after complying 
with then formalities... . 

“Tt has often been suggested,” we read, “that our weekly 
meetings might be rendered more interesting if the communica- 
tions were more often accompanied by experiments, or by other 
modes of optical Ulustration, The Council has hitherto met 
these requirements by supplying, from time to time, such appl- 
ances as ap nece: But that ımportant element, the 
electric light, and batteries on a large scale, have generally 
been avoided on account of the inconveniences attending them. 
It has, however, been thought that authors would be much 
encouraged to ulustrate their communicatons experimentally if 
the main appliances were known to be always ready to hand... . 

“ Again, the mode of lighting our meeting-room by means of 
sunlights has proved inconvenient to many of our Fellows, on 
account of its heat and glare; and it is considered undesirable 
to adopt ordinary gas-burners in its stead for fear of injury to 
the pictures. We are, however, no longer driven to this alter 
native, as we may now look tothe electric light as a possible 
mode of illumination, 

F £ These considerations have led me to makean offer, as I f aow 
o, to the Society, of a gas-engine of eight horse-power, which, in 
the opinion of those best qualified to judge, will be amply 
sufficient both for e imental illustration and for illumination. 
And I have much pleasure in adding that, on hearing of this 
offer, our Fellow, Mr. Siemens, immediately expressed his wish 
to add a dynamo-machine, or rather a pair of such machines, of 
improved construction (one for alternate, ‘the other for direct 
currents), the principle of which he had already contemplated 
bringing before the Society. The other requisites, such as an 
optical lamp and a few,instruments of frequent use, will doubt- 
less soon follow. But, in proposing thus to promote experi- 
mental ulustration of papers read before the Society, I think it 
right to add that Ido not contemplate, nor do I think it desir- 
able, that the Soctety should in any sense establish a laboratory ; 
all that is here mtended is, that the main appliances for illus- 
tration should be found ready to hand here, while the special 
apparatus would be furnished by the authors themselves.” 
ith regard to the government grént and fund, it is in the 
opinion of the President desirable that the minds, not only of 
the Council, but also of the Fellows generally should during the 
ent year be turned to the question, whether it is advisable, 
in the interests of science, that the fund should be maintained : 
and if so, whether in its present or any altered form? 

In May last the Secretary o$ State for India asked the advice 
of the Royal Society on the question of deputing to this country 
Major J. Herschel on the subject of pendulum observations, 
The subject is ong in which the Royal Society has on more than 
ons occasion taken an active interest; and a reply, prepared 
by Trof, Stokes was sent. Major ona is on his way to 

gland, to carry out the proposed wor 

The Mablications of ie Society. — The Catalogue of 
Scientific Papers.—The second volume of the supplementary 
decade, viz, 1863-73, has been brought to a close, and copies 
are noty in the hands of the Fellows and the public. It exceeds 
in bulk any of the earlier volumes of the work, and extends to 
1,310 pagese . In this supplement, 343 additional scientific serials 
have been catalogued, making the total of such serials now com- 
prised in the whole no less than 1,538. The douation list for this 
volume has been the same as that for former volumes, With the 
addition of a few sdviebies and institutions, sanctioned by the 
Treasury at the recommendhtiom of the Council, Jhe Fellows 
have the nght to purchase, the suppfemant at the same refinced 


- 





=e 
price per volume as the original work. The Council has autho- 
rised the pre tion of titlesefor ar@ther decade; and some 
progress has a y been made in the work. 


An extra volume of the §/ilosophical Transactions “vol. 169 ` 
t = 
e 


has been issued, jp which the observatidhs made by the na 
lists who accompanied the it of Venus Expeditions to 
Kerguelen’s Land and Rodriguez, and descriptions of their col- 
lectfons by persons specially acquainted with 
are brought together. The volume is divided into four sections, 
viz., the Botany and {Zoology ofeach of the two islands res- 
pectively. 

In estimating the affinities of the flora and fauna of Rodri- 
guez, the authors evere under great difficulties owing to our im- 

ect knowledge of the plants and animals of the other 
ascarene Islands, But ost all their observations point 
strongly to the conclusion that the present animals and plants are 
the remains of a once more extensive flora and fauna which has 
been gradually broken up by geological and climatic changes, and 
which more recently has been greatly interfered with by the 
agency of man. 

The papers presented to the Society, and read at the evening 
meetings, are stated to have been more numerous than in any 
previous year of its existence, and .have during the last twelve 
months reached a total of 118, Some of them appear to have 
excited unusual interest among the Fellows and their fiends ; 
for, on more than one occasion the meeting-room was filled to an 
almost unprecedented degree. 

The President took the opportunity of expressing his own 
impressions of a few which more or Jess, within his own 

of study, first of all referring to the assiduity and success 
with which Mr. Crookes has continued his labours. 

The work of the Institution of Telegraph Engineers, the Iron 
and Steel Institute and other similar associations was then 
referred to. 

The justification for the award of the medals for the present 
year was thus stated :— 

The Copley Metal has been awarded to Rudolph Julius Em- 
manuel Clausius, Foreign Member of the Royal Society, for his 
investigations in the Mechanical Theory of Heat. 
` The mechanical theory of heat as at present understood and 
taught has been so essentiflly a matter of growth, that it would 
be difficult to assign to each investigator. the precise which 
he has taken in its establishment. It will, however, be admitted 
by all, that the .esearches of Clausius rank high among those 
which have mainly contributed to its development. These 
researches extend over a period of thirty years, and embrace im- 

ortant applications of the theory not only to the steam-engine, 
Pat to the sciences of electricity and magnetism. 

Even to enumerate those who, Have contributed to one branch 
of the subject, viz., the kinetic theory of gases, would be 
beyond my present po and powers; but as Clatsius himself 
states, both Daniel ånd John Bernoulii? wrote on the subject, 
And, even, to go back to earlier times, Lucretius? threw out the 
idea; while Gassendi, and our own Bowe, appear to have 
entertained it, Within our own recollection, Joule, Meyer, 
Kroning, Clerk Maxwell, and others have made invaluable con- 
tributions to this branch, as well as to the general subject of the 
mechanical theory of heat. But however great the value of 
these contributions, it may safely be stated that the name of 
Clausius will always be associated with the development of earlier 
ideas into a real scientific theary. 

A Royal Medal has been awarded to W. H. Perkin, F.R.S. 
Mr. William Perkin has been, during more than twenty years, 
one of the most industrious and successful investigators of 
Organic Chemistry. ` 

Mr. Perkin is the originator of one of the most important 
branches of chemical industry, that of the manufacture of dyes 
from coal-tar derivatives, : 

Forty-three years ago the production of a violét-blue colour 


. by the addition of chloride of lime to ou obtained from coal-tar 


was first notfaed, and this having afterwards been ascertained to 
be due to the existence of the organic base known as aniline, 
the production of the coloration was for many years used as a 
very delicate test for that substance. -The violet colour in ques- 
tion, which was soon afterwards also producedy other oxidising 
agents, appeared, however, to be quite fugitive, and the possibi- 


lity of fixing and obtaining in a state of purity the aniline pro- 
fuct which gave rie to it, appears not to have oc to 
x qa the roth section of his “ Hydrodynamics.’ 
ry a “De rerum Naturâ,” lb, i. 111—140. 
. 
e ae 
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chemists until Mr. Perkin sfccestfully grappled with the subject” 


in 1856, and producedghe tiful colourmg matter known as 

ahuiline violet, or mauve, the groduction.of which, on a large 

scale, by Mr. Perkin, laid the Fopndation of the coal-tar colour 
Waudustry. v : : 

His more recedt researches om anthracene derivatives, especially 
on artificial alizarine, the colouring matter identical with that 
obtained fremmadder, rank among the most important, work, 
and some of them have greatly contributed to the successful 
manufacture of alizarine in this country, whereby we have 
been rendered independent of the importation of madder. 

Among the very numerous researches of purely scientific 
interest which Mr, Perkin has published, a geries on the hydrides 
of salicyl and their derivatives, may be specially 1eferred to; 
bat among the most prominent of his admirable investigations 
are those resulting in the synthesis of coumarm, the odoriferous 
principle of the tonquin bean and the sweet scented woodruff, 
and of its homologues, 

The artificial production of glycocol and of tartaric acid by 
Mr. Perkin conjointly with Mr. Duppa, afford other admirable 
examples of synthetical research, which excited very great 
interest among chemists at the time of their publication. 

Tt is seldom that an investigator of organic chemistry has 
extended his researches over so wide a range as is the case with 
Mr. Perkin, and his work has always commanded the admiration 
of chemists for its accuracy and completeness, and for the origin- 
ality of its conception, 

Royal Medal has been awarded to A. C. Ramsay, F.R.S. 
Prof. Ramsay has been for a period of nearly forty years 
connected with the Geological Survey of Great Britain, and 
during by far the greater part of that time either as Director or 
Director-General of the Suvey. ‘During this Jong period, in 
addition to his official labours in advancing our knowledge of 
the geology of this country, he has published works on the 
tt Geology of Arran,” ‘‘ The Geology of North Wales,” “The 
oe Glacier of ae Gach ane Siitzerland, and ‘ The 

i eo! an phy of Great Britain,” now in its 
fifth edition. Onis papers in ke Quarterly Journal of the 
Geological Society, and elsewhere, are numerous and important, 
especially those on theoretical questions in physical geology, such 
for instance, as “The Glacial Omigin of Lake Basins,” “ The 
Freshwatér Formation of the Older Red Rocks,” and ‘‘ The 
History of the: Valley of the Rhine, and otker Valleys of 
Erosion.” There are, indeed, among living geologists few who 
can claim to have done more to extend our knowledge in the 
important fields of geology and physical geography, 

e Davy Medal has been awarded to P, E. Lecoq de Boisban- 
dran., The discovery of the metal gellium is remarkable for 
having filled a gap which had been previously pointed out in the 
series of known elements. Mendeleyeff had already shown that 
a metal gmight probably exist, intermediate in its properties 
between aliminium aud indium, before Woisbaudran’s laborious 
spectroscopic and chemical investyation of numerous Yarieties 
of blende Ted hug to the discove:y and isolation of such a metal. 

The separation of the minute traces of gallium compounds 
from blende is an operation presen unusual difficulty, owing 
to the circumstance that compounds of gallium are carried down 
by various precipitates from solutions which are incapable by 
themselves of depositing those compounds. 


EXPERIMENTAL DETERMINATION OF THE 
VELOCITY OF LIGHT* 


IL 


FIs. 7 represents a plan of the lower floor of the building. E 

is a three horse power Lovegrove engine and boiler, resting 

on a stone foundation ; B, a small Roots’ blower ; G, an automatic 

tor,, From this the air goes to a delivery pipe up throngh 

the floor fo the turbine. The engine made about bur turns per 

second, and the blower about fifteen. At this speed the pressme 
of the air was abont half a pound per square ith, 

The regulator, Fig. 8, consists of a strong bellows, supporting 

a weight of 370 pounds, partly counterpoised by 80 pounds, in 

order tb keep the bellows from sagging. When the pressure>f 

the air from @he blower exceeds the weight, the bellows com- 
mences to rise, and in so doing closes the valve, v. 

Tyas arrangement was found m practice to be insufficient, 

aad the following addifion was made: a valve was placed 


* By Albert A. Michelson, Master, U.S. Navy.e Read before the 
American Association. Continued from p. 96. a ae s 


. . 
® e 


ata P, and the pipe was tapped a little farti®r on, and a rub- 

tub@led to a water gauge, Fig, 9. The column of water in 
the smaller tube is depressed, and when it reaches the horizontal 
part of the tube, the slightest variation of pressure sends the 
column from one end to the other. This is ked by an 
assistant &t the valve, so that the column of avater is kept at 
nfarly the same point, and the pressure thus rendered very nearly 
constant, The result was satisfactory, though not if the degree 
anticipated. It was possible to k thd mirror at a constant , 
speed for three or four seconds at a time, and this was sufficient - 
for an observation. Still it would hage been more convenient to 
have kept it so for a longer time. e test of uniformity was, 
however, very sensitive, as a change of speed of 0'02 of a revos 
lution per second could be detect 





Fie, 7. 


It was found that the only time during the day when the 
atmosphere was sufficiently quiet to get a distinct image was 
doring the hour after sunrise or during the hour before sunset. 
At ther times the image was ‘‘ boiling,” so as not to be recog- 
nisable. In one experiment the electric light was used at night, 
but the image was no more distinct than at sunset, and the light 


was unsteady. , 

The method followed in riment was as follows :—The fire 
was started half an hour before, and by the time ev ing was 
ready the gauge would show 40 or 5olbs, of steam. The mirror 
was adjusted by signals as before 
placed and adjusted. 


being moved a 
mirror, 


escribed. The heliostat was 
The revolving mirror was adjusted by 
ut till the light returned to it from the distant 
The axis of the revolving mirror was also inclined to 


OD 

















Fig. 8. 


Fig. 9. 


e 
the right or the left, so that the direct reflection @f light from 
the slit fell above or below the eyepiece, as otherwise this light 
would overpower that from the reflection from the distant mirror, 
&c., which forms the image to be observed. This intfination of 
the axis of rotation introduces a small error, which is duly 


allowed for in the calcnlations. ee 

The distance between the front face of the mirror and the cross 
ag of the eyepiece was then measured, by stretching from one 
to other a steel tape, making the drog of the catenary about 
an inck—when ghe error on accoynt®f the curve, and that due to 


the si ing of the tape, j&t counterbalanc&d each other. 
The position of the slit, if not,getermined before, was then 
e 5 ë 
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found as before des@ibed. The electric fork was then stait 
the ternperature noted, and the beats between it and the stand 


fork counted for 60 seconds. This was..1epeated two or three 


times before every set of observations. 
The eyepiece of the micrometer was then set approx} 


tely, 
and the revolving mirror, started. 


sight, 


The cord connected’ with the valve was pulled right òr left, till 
the images of the revolving mirror, represented by the two 


Then the 
screw was turned till the cross hair bisected the deflected image 


round spots to the left of the,cross hair, came to rest. 


ofthe slit. This was repeated tUl ten observations were taken, 


when the mirror was stopped, temperature noted, and beats 
counted. This was called a set of observations. Usually five 


such sets were taken morning and evening, 

The steel tape used was one of Chesterman’s, 100 feet long. 
It was carefully compared with the copy of the standard yard 
made by Wyrdemann, by a com tor, The result showed 
that the error of the tape was 0006 foot. The tiue length was 
x00006 feet. 

The micrometer was also compared jwith the standard yard 
and the standaid meter, the first giving for the value of one scale 


division, 0°99650 mm, 
and the second, 0°99642 ,, 
Mean ... 0°99646 mm, 


One turn of the screw was found equal to 1ʻo009 ‘divisions. 
Hence the value of one turn was 0799655 millimeter. 

The distance between the pier for the revolving mirror and 
the stationary mirror was measured by means ofthe steel tape. 
Square -lead weights-were placed along the line, and measure- 
ments taken fiom one to the other, the A resting on the 

s. The measuie- 








are t— 1985°13 
1985°17 
1984°93 
198509 
1985'09 
Mean ... «... 1985082 ; 
Correction for stretch of tape 0'33° 
DE ” ” eee nee nee O12 
Distance from pier to revolving mirror... | 0°70 
Total correction 6.0... tee wee oe) 
. 1985: 
True distance e san, or oe ee © 1986723 
The rate of vibration of the standard fork armed with a tip of 


copper foil was found’ by allowing it to trace its record on the 
Buiampblacked cylinder of a Schultz's chronoscope, The time was 
iven either by a sidereal break-circuit chronometer or bya mean 
Pime clock. In the former case the break circuit worked a relay 
hich interrupted the current from three Grove cells, In the 
‘atter, the circuit was broken by the pendulum.” The spark from 
he secondary coil of a Ruhmkorff was delivered from a wire 
iear the tip of the fork, The rate of the chronometer, the record 
of which was kept at the Observatory, was veiy regular. It was 
‘ound, from observations of transits of stars during the week, to 
3e + 1°3 seconds -per day, which isethe same as the recorded 
‘ate. . š - > 
The conection for temperature was found by Prof, Mayer to 
3e + 0'012 v.8. for a diminution of 1° F, ; 
My owe result was + 0°0125 v.3. ° 
Adopted + o'oI2, 


The following is the table of results:~ e- 
. eo. 





If the image did not appear, 
the mirror was inclined forward or backward till it came in 


g . * 

In one of these observations I counted the beats between this 
fork and another, first while the farmer Was tracing its record,e 

d then when it was free and in “position as for use, Thg dif- 
Ference, if any, was less than o'I v.s. . 

As the result obtaiged depends directly onthe nate of vibration 
of the fork, I was not willing to tft entirely to my own work, 
and asked Prof. Mayer to make a determination. » 

He kindly offered to make it together with myself? Accord- ` 
ingly, I went to the Hoboken Institute, and a series of ten deter- 
minations were made under the following conditions :— 

The fork was wedged into a wooden support, and the tip ` 
allowed to rest on lampblacked paper wound about a metal 
cylinder, which was tyrned by hand. Break-circuit clock was 
used, the rate of which was ascertained by comparison with the 
Western Union time-ball. The spark from the Ruhmwkoiff 
passed from the tip of metal attached to the fork, piercing the 
paper. Size of the spark was regulated by resistances. 

Fable of results was as‘fallows :— 

256°072 
256°126 
256°091 
256°108 
256°068 
256°090 
256°112 
256°124 
256°080 
256°070 .. 





Mean ... 256°0904 z 

The effect of scrape was sought for again, and found to be 
0°003 V.S. 

The effect of the support, however, was greater, both combined 
being — 0°026 v.s. 

Making this correction, the result becomes -— 
256°068 
256°072 


__ 


Former result 


Mean ... 256,070 yibrationg per second, at 
5° F. ° 

The formulæ employed in the calculations are :—~ 

d 


twice the pita een mirrors, ° 
number of revolutions per second, 
inclination of plane of rotation. 
velocity. ° 

D and r are expressed in feet, and d, in millimetres. 

Substituting for d} its value, 

d x 0°99655 X séca, 

where a} is the displacement in turns of screw, + 
and log sec 4 = 0*00008, 


(1) tang = ot 
r 
(2) y = 2592000 x D x s 
Where = angle of deflection, f3 
d, = displacement, or v . tan $. 
r = radius of measurement. 
D= 


we have, reducing to kilometres :—, 
(3) -e tan ọ = as log c = 0°51457 
(4). we a Ve s log ¢ = 0°49670 


In the calculations the effect of temperature on the screw, 
scale, and tape used in finding » was neglected, It can be 
applied to the final result for the mean temperature, whach was 


‘ 256°069 75°6° F. f À 
; 256°089 Correction for tan $ is — 07000003 X I3'I = ~0°0004. 
: , 256'077 Correction for V*is + 12 kilometres, Se, 
‘a ' 256012 The direction of rotation was right-handed. To eliminate any 
256°087 possible error on this account, the mirror in eight of the later 
= ee 256074 obsefvations was inverted, thus making the rotation left-handed; 
.. . 256°061 ° - and the deflection measured to the left. The results were the 
256100. | -e e | samé ds before, within the limits of error. 
--. -0 256084 , 2 .. ‘|. To eliminate errors due to a regular vgriation in speed dutthg 
acy , . #256066. e . °. | every ‘revolution, if any such could exist, the position of the 
p ce @ „| frame was several experiments. The results were the 
° Mean’... 2565072 . ` e | same as*before. ` . 
@ ° e . ° . 
A e - ə 
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To test the question as to whether the vortex of aw about the 
misror had any effect onthe deflection, the speed was lowered 
to 192, 128, 96, and 64 turns per second. If the vortex had an 

ect, it should have accra witl§the lower speed, but no su 
effect could be detected? e 

Finally, to test if there were fny bias in making the observa- 
tions, the readings in several sets were taken by another, and the 


~~ results writtef down without divulging them. The seperate 


readings, as will be shown in the following specimen, were as 
consistent as when made by myself, and the final results agree 
with those of other observations :— 
Specimen of Observations 
June 17, Sunset. Image good (best in column 4). 














@ (2) GQ) (4) (s) 
yi2°8r  112'80 11283 11274 11279 
IIZ'’BI  IIZ'81i  JIZ'’8I 112']6 11278 
11279 11278 n278 n274 U24 
12°80 -JI2'75 11274  II2'76 11274 
11279  II2'7]  1I2']4 112'7]6 11277 
112'82 11279 11272 11278 nzi 
11276  II2'7 11276 12°78 11277 
112'83 112'7 IIZI 11279 11275 
uz78 uzo uzy4 1128 112782 
II2'’82 12°73 11276 1127 112°82 
Means = 112°801 112773 192769 112772 112°779 
Zero = 0'260 0°260 0260 0°260 0'260 
d = II2'54I II2'$I3 112'509 II2'§$I2 112'519 
Temp. = 17°, B = + 1'500, cor. = — 0'I44, diff. = + 1'356, 
added to 256°070 = 257°426 = # 
2855 =r 
Results from the above, 
299,660 299,740 299,749 299,740 299,720 


Data for Working out Observations 
Ut, fork makes 256°070 vibr. per sec. at 65° F, 
D = 3,972°46 feet. 
tan a = tangent of inclination of plane of rotation = 0'02. 


& = log = 0°51457. . 

c = lóg = 0°49670. 

d = deflection as read from micrometer, 

r = radius. 

@ = angle of deflection. 

ss = number of revolutions per second. 

V = velocity of light in kilometres. 

B = number of beats per second between electric Ut, fork 


and standard Ut, fork. [Elechic fork makes 
4 (25607 + B+ cor.) vibr. per second, and » is a 
e multiple submultiple or simple ratio of this. 





Cor. = correction for temperature of stamdard, 
= — o'orz v.s, per degree F. O. 
Mean result? e 299,728 
Cor. for temp. +12 
Vel. of light in air ... ., 299,740 
Cor. for vacuum eve +88 





Vel. of light in vacuo = 299,828 kilometres per second. 





SCIENTIFIC SERIALS 


American Fournal of Science and Arts, November.—Mr. 
Stockwell, who has been systematically examining the physical 
theory of the moon’s motion, here calls attention to a secular 
ine pality in that motion, produced by the oblateness of the 
earth, r attracted points out of the plane of the eqnator, and 
not beyond the parallels of 35° 16’ (which is the moon’s case), 
the attraction of the earth is less than it would be if the latter 
were spherical. The author says he has fowhd several ine- 
qualities ın the moon’s motion, not recognised by existing 
theories, and of even greater practical importance than the fore- 
going.—* The diamagnetic constaats of bismuth and calc-spar in 
atnolute measwre have been determined by Prof, Rowland and 
Mr, Jacques. In their paper the former develops mathematical 
exprassions for the various coefficients of magnetjsation, while 
the latter describes the*experimental method adopted: fifst, 
exploration of the field, and then noting the time of swing of 

X In the original a table of observations appears which we are obliged to 
onit for want of space, while we give the of the same, 


. x "i 


little suspended bars of the substances in it, The constants for 
bismuth afe 


t fa =- PE A E 2 
Ay = — "000000014324 7 . 
for cale-sp¢r, 
. 1 =- one 
hy = — *000000040330 | ` 
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—Mr. Gibbs’s elaborate paper on vapour-dgnaities is here con- 
cluded. The relation between temperature, pressure, and volume 
for the vapours of peroxide of nitrogen, formic acid, acetic acid, 
and perchloride of phosphorus, differs Widely from that expressed 
by the usual laws, and the hypothesis of a compound nature of 
the vapour is probable. Mr. Gibbs had proposed equations to 
express the relations between: temperature, pressure, or volume, 
and quantities of the components in such a “ gas mixture of con- 
vertible components.” In his paper he revielys all known experi- 
mental determinations of the vapour densities, and finds fair 
agreement with formula.— We note also accounts of Mr, 
Michelson’s recent exper:mental determination of the velocity of 
light ; of the remarkable Kane Geyser well (arising from a con- 
flict between gas and water in a petroleum region), and of Mr. 
Edison’s resonant tuning-fork.—Besides Prof. Marsh’s recent 
address, there are further notes by him of new Jurassic mammals 
from the Rocky Mountains, showing a resemblance to known 
types of the Purbeck in England. 


The American Naturalist, vol, xiii. No. 11, November, con- 
tains :—B, B. Redding, How our ancestors in the Stone Age 
made their implements; Isaac C. Martindale, Colorado plants ; 
C. G. Siewers, Mould as an insect destroyer; W. N. Lockington, 
Notes on Pacific Coast fishes and fisheries; William Trelease, On 
the fertilisation of our native species of Clitoria and Centrosema ; 
Recent Literature ; General Notes ; Scientific News; Proceed- 
ings of Scientific Societies. 


Annalen der Physik und Chemie, No. 10,—A useful paper by 
Herr Fromme, in this number, treats of the electromotive force 
of the Grove, Bunsen, and Daniell batteries, as related to concen- 
tration of the hquids. The force of a Grove, whenever this cell 1s 
traversed by a very weak current, decreases continuously with con- 
centration of nitric acid and approximately in proportion. That 
of the Bunsen, under like conditions, is, for the higher concentra- 
tions, about equal to that of the Grove, but from a concentration 
C = 55 greater, because it remains constant, while the decrease 
in the Grove goes on. The force of the Grove increases with 
increased concentration of the sulphmic acid.to a maximum 
between C = 25, and C = 35, and thereafter decreases at a 
more rapid rate.—Herr Kundt and Heir Rontgen have succeeded 
in proving electrorhdgnetic rotation of the plane of polarisation 
in several of the less easily condensed gases; and quantitahve 
results for air, hydrogen, oxygen, carbonic oxide, and marsh gas, 
are here given. The rotation is wth direction of the positive 
current (as with water and sulphide of carbon), and its amount is 
approximately proportional to the density. It is estimated that 
253 km. air in the north-south direction would give a rotation of 
1°, The author’s apparatus (including a means of compression to 
about 250 atm.) is descitbed.—Prof. Lommel contributes two 
papers; in one of them, on Newton’s dust rings, he seeks to 
show the adequacy of the diffraction-theory to explain the pheno- 
mena, as against the diffusion theory (interference of diffusely 
reflected light); in the other paper, on Stokes’s law, he contro- 
verts M. Lamansky’s pama support of the general validity 
of this law, which he (Prof, Lommel) had before impugned, as 
inapplcable to a certain ‘critical region” in which the finor- 
escence and absorption-spectra overlap.— Herr Wullner describes 
a five-band spectrum of oxygen obtainedeboth from the positive 
and the negative light in tral tubes, to Which was admitted 
oxygen produced by electfolysis. When the charge of gas was 
allowed to stand a quarter to half an hour, the spectrum was. 
changed into that of cavbon,—Herr Narr endeavours further to 
show that the loss of electricity by an insulated baly in a gas 
cannot alone be explained by 1ise of temperature of the gas, or 
conduction through the insulating supports, or the ppgsence of 
particles of foreign substances, ag dust, water, Ay m 
vapour, Nor is there, apparently, a special conductivity of the 
gas in the ordinary sense.— The es of dently produced in 
steel by hardening and annealing, are indicated bY Herr Fromme. 
—Harr Rieck has a mathematical paper on the doctrine of the 
poles a bar-magnet; and Herr Gefland shows historical 
reason for beliewing that the calorié engine was conceived by 
Leibnitz?in 1706, and that Yapin is alone the inventor of the 
centrifugal pump. i . : 
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SOCZETIES AND ACADEMIES s 
, LONDON 3 
Royal Society, November 27,—‘‘A Memoir on the Single 
and Double Theta-Functions,” by A. Cayley, F.R.S., Sadler i 
Professor ofsPure Mathematics in the Unrversity of Cambridge! 


Chemical Society, November 20 —Dr, Gilbert 1h the chair. 
—The Chairman announced that a ballot for the election of 
Fellows Would take place at the next meeting, December 4.— 
The following paptr8 were read :—A chemical study of vegetable 
albinism, Part II. Respiration and transpiration of albino foliage, 
by Mr. Church, White foliage does not possess the power even in 
sunshine of decomposing the carbonic acid in the air. Experiments 

. were made with leaves of the maple, holly, ivy, and Alocasia ; 
1,060 sq. ctm. of the leaves of the Alocasia evolved in two hours, 
1506 and 38°96 parts of carbonic acid pei 10,000; 1,000 sq. ctm, 
of green leaves 1°14. White holly sprays placed in water, 
gained in two hours five times as much in weight as green leaves, 
but when no water was supplied, the green lost about twenty 
times as puch as the white.—Contributions to the history of 
putrefaction, Part I., by Mr. C. T. Kingzett. The author has 
examined dilute solutions of albumen, beef, and fish as to their 
cxygen-absoibing power in different stages of putrefaction, by 
titrating with permanganate. He finds that such abscess require 
less oxygen as the putrefactive process proceeds; he also discusses 
the bearing of his results on the permanganate method of esti- 
mating the organic matter in potable waters.—Notes on man- 
ganese dioxide, by C. R. A. Wright and A. E, Menke. The 
authors have made an exhaustive study of the various methods 
fo. preparing manganese dioxide; ın most cases the product 
contains potash and is deficient in oxygen; the methods which 
yielded the purest manganese dioxide were, heating manganese 
nihate to 160° C, mixing a hot solution of a manganese salt with 
an excess of permanganate, or in the cold with the addition of zinc 
sulphate or ferric chloride. The volumetric processes of 
Kessler and Pattinson gave good results; the authors suggest 
some convenient modifications of these methods; they have 
verified the statements of Gorgeu, Guyard, and Pickering, but 
have disproved those of Morawsk: and Stingl.—On the reaction 
between sodium thiosulphate and iodine ; estimation of man- 
ganese oxides and potassium dichromate, by S. Pickering. The 
author has carefully worked out the influence of dilntion, excess 
of potassium iodide, heat, and other conditions, on the results 
obtained by Bunsen’s volumetric method of estimating ma ese 
oxide. He suggests a simphfied method of procedure and com- 
pares results obtained by the two processes. 


Linnean Society, November 28.—Piof, Allman, president, 
in the chair.—Messrs, Winslow, Jones, and Wm, Wickham were 
elected Fellows.—Sir J. D, Hooker exhibited a specimen and read 
a paper on the discovery of a variety of the cedar of Lebanon 
on the mountains of Cyprus,(see Science Notes)—The president 
also laid on the table examples of a cone-beating Cedrus deodora, 
grown by Mrs, C. St. Clair at Parkstone, Dorset.—Mr. E, 
M. Holmes exhibited and made remarks on a series of rare 
Bntish lichens, Hepatice, and freshwater alge. He noted 
that the so-called Achinella articulata which now chokes the 
filter beds of the reservoir at Biadgate, Leicester, was in 
ieality an undescribed form, but bearing resemblances to 
Zooglœæa,' Mr, Holmes likewise exhibited, and for the first 
time in England, the leaves, flowers and portion of the trunk of 
the tree (Audira araroba) yielding the so-called Goa powder. 
This vegetable secretion appears to destroy and replace the 
woody tissue of the heart-wood. » The source of the powder was 
long enveloped in mystery, but from its containing phanic 
acid it was believed to be the product of a fungus. Recently it has 
been found that the cane’grows ın Bahia, is sent to Lisbon, thence 
exported to the Portuguese colonies in ghe East where it is used 
as a specific for ringworm.—Mr. T. Christy showed two aboriginal 
Australian skulls with occipital thuckengng (forwarded by Dr, 
Bancroft), amd supposed to have been induced by the blows of 
knobkerries.—Mr. Marshall Ward iead a contribution to our know- 
ledge of the embryo sac of phanerogiams. In this paper, stages 
in the déwelopment of the ovule in Butomus umbellatus, Alisma 
plantago, Anemone japonica and other forms have been carefully 
observed and eated from microscopic section; The no 
Strasburger, Vegque and Warming are severally com 
kenene the author holding intermtdiate opinions, Me Weed 
advances the followings:—The ovule so far us its nucleus is*con- 
cerned arises as a gro@p ef cells which divjde and become 
arranged in groups of sister ctllsesymmetrically relate to the 
shape of the whole organ. One cell gebupdeads in growth ghd 
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falfilling a special purpose, beconfes the embryo sac. Further 
feeble division of latter produces gue watery cell with two 
nuclei, Each nucleus again uces four nuclei by bipartite 
division followed by grouping, and a nucleus from the tep group 
moves towards the middle sap cavity. Fach group of four cole 
is a prothallus, an@ the cell progucing this a*macrospore. The 
two most successful macrospores behave similarly to those of 
some vascnlar cryptograms, and finally germin#tes producing a 
rudd prothallus of four naked nuclei. The egg-cell isan oosphere, 
all that is left of the lower part of the rudimentary archegonium, 
its upper part probably being represented by the two “ synergide” 
which are to be looked upon as having acquired a secondary 
function from being merely qrotective and guidmg neck-cells of 
an archegonium.—Mr. Alfred Haddon read a paper on the 
extinct land tortoises of Mauritius and Rodiiguez. Examination 
of a large store of material obtained by Mr. Edward Newton, 
corroborates the two Mauritian species Testudo triserrata and 
T. inepta described by Dr. Gunther; but it adds no fresh 
example to that apparently unsatisfactory species T. leplocnemis. 
Of remains from the Island of Rodriguez the species 
T. Vosmeri can alone be distinguished. The free coracoid of 
T. inepta is now for the first time recorded, while that of 
T. Vosmeri is wonderfully irr in character, Great variation 
in the ankylosis of the coracoid with the shoulder girdle pertains in 
this extensive series in the Cambridge Museum.—-The secretary 
read in abstiact a communication by Mr. Edward J. Miers, viz. : 
On a small collection of custacea made by Mr. Edward 
Whymper, chiefly in the N. Greenland Seas, with an appendix 
on additional species collected by the late Bnitish Arctic 
Expedition, 

Entomological Society," November 5.—H. W. Bates, 
F.L.S., F.Z.S., vice-president, in the chair.—Mr, T. R. Billups, 
of Peckham, was elected an Ordinary Member of the Society,— 
Mr. W. C. Boyd exhibited a remarkable variety of Aspilates 
citrarıa, a specimen of Cidaria testata in which the hind wings 
were apparently absent, and a Noctua resembling Hadena dentina, 
but differing from that species in the form of the body. Mr. 
McLachlan read some remarks he had received from Prof. Forel 
relative to the sculptured stones on the shores of Lake Leman. 
Three principal types of markings were described, the first of 
which was ascribed to the agency of Zt#odes.—Prof. Westwood 
exhibited a series of drawings illustrating the economyand trans- 
formations of several species of trichopterous and other neu- 
ropterous insects, also drawings of some undescribed species of 
exotic heteropterous-hemiptera contained in the Hopeian collec- 
tion; he likewise drew attention to a modification of the 
professorship which had been proposed by the Oxford Com- 
missioners, whereby the science of entomology would probably 
be neglected, and which would to a certam extent render 
nugatory the intentions of the founder of the professorship and 
donor of the collections. Prof. Westwood also refered to the 
affinity of the genns Polyctenes.—Mr. J. Jenner Weir exhibited 
some aħts, apparently a species of A £a, which he had found in large 
quantities at Pisa, and which were peculiar ig having collected 
around their nests, large quantities of small empty shells of 
Hehx capuata and H. virgata; Mr. Weir also exhibited a 
specimen of an Orgyta, stated on the authority of Mr, Gates to 
have emerged from the larval skin, without passing through the 
pupal state —Mr. W. L. Distant communicated a note relative to 
some Indian hemiptera which he had received from India through 
Mr. F. Moore for examination, with the names of the plants on 
which they were found.—The Secretary read a note and exhibited 
a photograph which he had received fram Dr. Fritz Muller.— 
The following papens were also communicated :—‘*‘ List of tre 
Hemiptera collected on the Amazons by Prof. Trail,” Pt. 1, 
by Dr. F. Buchanan White. —‘ Descriptions of new Genera and 
Species of Tenebrionids: from Madagascar,” by Mr. F, Bates ;— 
and ‘‘ Descriptions of new Coleoptera from East Africa and 
Madagascar,” by Mr. C. O. Waterhouse.—Mr. Bitler com- 
municated a paper on the natural affinities of the lepidoptera 
hitherto referret, to the genus Acronycfa of authors.—From an 
examination, chiefly of the larval characters, the author proposed 
to distribute the British species of the genus among the 
Arctiide, Liparide, Notodontide, and Noctuites. . 

Meteorological Society, November 19.—Me. C. Greaves, 
F.G.S., president, in the chair.—The following gentlemen were 
elected Fellows :—Capt. C. K. Brooke, Rey, E. Carr, M.A. apt. 
R.°A. Edwin, R.N., W. B. Fawcett, °C. J. Harland, J. Lucas, 
F.G.S., H. Mellish, G. B. Nichols, the Earl of Northesk, 
Dr. $. Robb, TH Walker, and C, L, Wragge, F.R.G.S.—The 
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reports on the phenological observations for 1879 were read? 


he Botanical being'by the Rev. T. A. Preston, M.A., F.M.S., 
the Entomological by the Key, C. H. Griffith, B.D., F.M.S., 
and the Ornithological by J. Coleaux, With the e. 
few dayg in elier parts Febromg Sry of March, the 
whole of the year 1879 has ween charact by a temperature 
almost invangbly below the mean, accompanied with much wet 
and little er ‘no sun; the effect on vegetation has beep conse- 
quently very great. Foliage has, as a iule, been excessively 
luxmiant and dark, ‘‘ forming the most remarkable feature of the 
year;” but rarely has fruit been able to mpen, and the second 


shoots have frequently been weak and unhealthy. Flowering 


has invariably been very late, as u uch,as a month in some 


districts, the hay harvest often not completed till nearly the end of 
August, some still in “cock” m the Moorland district of 


Staffordshire, as late as September 30 ; and the coin harvest not 
only extremely late, but the corn in very poor condition, not 
properly ripened. With regard to insects the two most notable 


occurrences of this most dismal seacon have been the swarms of 


Pyramas cardui and Plusia gamma ; both these species have 
been wonderfully numerous, especially the latter, which has 
absolutely swarmed. The great severity of the past winter 
caused an almost unprecedented mortality amongst birds, great 
numbers of various species succumbing to the cold. This mor- 
tality was perhaps most apparent amongst the Turdidz and the 
starlings. Spring brought little o no improvement, birds 
nested much beyond their average time, and in a vast number of 
instances the first eggs have been addled and destroyed by cold 
1ains and an abnormally low and continous tem mie The 
scarcity of young partridges is probably unprecedented, on some 
caer not a young bird is to be found, and it will take several 
good nesting seasons to bing up the stock of their old numbers. 
—-A paper on the meteorology of Zanzibar, by Dr. John Robb, 
was read. The average annual rainfall is rather more than 
61 inches, or only about double the average yearly fall in 
England ; and the average number of 1ainy days is 120. The 
greater rains fall in March, April, and May, the lesser rains are 
from mid-October to the end of the a The driest month is 
September, with an average iainfall of 1°86 inch; no month 
is rainless, The mean temperature of five years is 80°°6, and 
the average yearly range, from highest maximum to lowest 
minimum, is 17°°3. The hottest months of the year are 
February and March, with a mean temperature of 83°'1 and 
83°'4 respectively; the cool months are July and August, 
averaging 77°'5 and 77°7, This gives a amplitude of the 
yearly fluctuation, rather less than 6°, and to this limited range of 
temperature is largely due the debilitating nature of the climate 
of Zanzibar, particularly as affecting the nervous system. The 
heat 1s constant and. moist, and even gentle exercise is usually 
attended with excessive perspiration, 
y PARIS ¢ 

Academy of Sciences, November 24.—M. Daubrée in the 
chair.—The following papers were read :—-On the heat 8f forma- 
tion of ammon, by M. Berthelot. He was led to doubt pe- 
vious data, ‘The action of chlorine on ammonia cannot nghtly 
be used (as it has been) for the purpose, nor that of hypobromites, 
though preferable. M. Berthelot resorted to direct combustion 
of ammoniac gas by means of free oxygen. He arrives at 
+ 21'0 and + 12'2 cal, for the heat of formation of dissolved 
and gaseous ammonia respectively. Between + 12'2 and + 26°7 
(the number previously adopted) there is + 14°5 difference (the 
largest experimental error hitherto made in the:mochemistry). — 
On crystallised chlorophyll, by M. Trécul, A claim of priority; 
he described crystals of chlorophyll in 1865.—Geodetic junction 
of Algeria with Spain ; international operation executed under 
the direction of Gen. Ibañez and M. Perrier, by M. Perrier. 
Science has now a meridian arc of 27°, the largest that has been 
m on the earth and projected astronomically on the sky. 
M. Perrier gives interesting details of the work, which included 
transport of steam-engines and Gramme machines, &c., to four 
mountain tops, Mulahacen and Tetica in Spais, Filhaoussen and 
M’Sabiha between Oran and the frontier of Morocco, Mil- 
tary guards were required, and the parties watched for signals 
from “August 20 till September 9, without success. The dbger- 
vations, corfmenced on the latter date, terminated October 19. 
~-Experimental researches on a new property of the nervous 
sywem, by M. Brown-Sequard. Certain parts of the nervous 
system, when under irfitation, cause suddenly, “or nearly*so, a 
notable inciease of the motor or sensitive properties of other 


parts of the system. Thus transverse section of a lateral half of 

the base of the brain increases the motor properties of the parts 
e ig ad . 
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of this tentre before the section, while the qpposite is produced 
oh they opposite side; the same with section of the sciatic 
nerve, or & lateral half of the dorsal or lumbar cord.—Re- 
searches on mitification, by MM. Schloesing and Muntz, They 
appear to have isolated the organism which effects the oxidation 
of nitrogen, the nitric ferment, The corpuscles are abundant, 
tery small, and slightly elongated. The ferment is killed in- 
fallibly by a temperature of 100°, and 90° seems to stop its 
action. Deprivation of oxygen and desigcation are unfavourable 
to it. In media rich in organic matters, mucor is its chief 
enemy. It is not found normally ım air; mould is its most’ 
favourable medium.—Observations $n the egg-laymg of winged 
phylloxeras in Languedoc, by M. Mayet.— On quadratic forms, * 
by M. Poincaré,—Determination of curves and surfaces satisfy- 
ing the conditions of double contact, by M. Zeuthen.—-S pecific 
heat of solutions of hydrochloric acid, by M. Hammerl. He 
tabulates his results, and modifies M, Marignac’s formula so as 
to make it applicable to concentrated solutions—On a new 
mode of separation of nickel, and of cobalt, by M. Dirvell. This 
consists in mixing with a solution containing cobalt and nickel, a 
(cold) saturated solution of salt of phosphorus, mixed with a solu- 
tion of bicarbonate of ammonia, no longer giving any ammoniacal 
odour.—Constitution of dibromised ethylene, by M. Demole.— 
New method of analysing with precision the potashes of commerce, 
by MM. Corenwinder and Contamine. This method (very rapid 
and exact) relieves the operator of the necessity of first separating 
the sulphuric acid, phosphoric acid, and silica, which form with 
soda insoluble combinations in alcohol.—On the alterations of the 
epidermus, in affections of the skin, or of mucous membranes, 
which tend to the formaton of vesicles, pustules, or pseudo- 
membranous productions, by M. Lelowr.—Observations on the 
salivary glands of the Echidna, by M. Viallanes. The parotid 
glands, so constant in mammalia, have in this case escaped 
the attention of Cuvier and Owen, and the latter denies their 
existence in Echidna ; but the author found them well developed. 
Instead of being in front of the auditory canal they are far 
behind it, at the levelof the middle of the neck, On either side 
there are two sub-maxillary glands, one deep, the other super- 
ficial, and the latter seems also to have escaped attention.—M. 
Chasles presented, from Prince Boncompagni, a portion of 
“í Researches on the Manuscripts of Pierre le Fermat followed 
by unpublished Fragments of Bachet, and of Malebranche.”— 
M. Larrey presented a Portuguese work by M. Ennes, “The 
Medical Life of Nations.” 
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*CAMBRIDGE UNIVERSITY , ’ 


HE draft of the proposed Statutes just ai by tbe 

t, Corhmissigners, will, if we mistake not, mark an 
era in the history 7 of one, at all events, of our Universities. 

` It indicates a large and wise view on the part of the Com- 
missioners, and though it will scarcely place Cambridge 

-on a level, so far as teaching power goes, with a second- 
rate German University, it will go far to remedy the 
present state of things, and on it a superstructure may in 
time be laid in true harmony with the wants of the time. 

What the Commissioners have really had to do is to 
convert an assemblage of “ Hauts Lycées” into a living 
University, and, of course, this had to be done, if it were 
done at all, at the expense of the Colleges. This has 
long been foreseen, and the way in which it has been 
approached leaves nothing to be desired, so far.as the 
manner goes ; if a minimum only had not been fixed many 
might have said that the proposal hardly went far enough. 
The Commissioners evidently have faith. It will be best 
to give in the first instance an analysis in the words of 
the Statutes as far as possible. 

In order to obtain contributions from Colleges for uni- 
versity purposes, it is ‘ruled that the Colleges shall pay to 
the University in every year, out of their revenues, a sum 
determined according to the following quota, viz. :— 

For every 1,000/. levied,— - 


Peterhouse ... ase i San ee 23 
Clare .. ae vas oe ahs vie 47 
Pembroke re ie one i ave 47 
Gonville and Caius... ee ie 62 
Trinity Hall.. ane ne nee a 33 
Corpus Christi tae eos ses es 43 
Kings wee. ae re e.. we h26 
ueens sau, o sic vs ay 19 
t. Catharine’s oaks bee wie ite 19 
esus ma eee Pane we ni 57 
Christ’ s es ee oe eee sae 57 
St. John’s... a see ne 169 
Magdalene ... ae tre RS $0 7 
Trinity hs a oe an wee 229 
Emmanuel ... ae tee Sae <i 33 
. Sidney Sussex + we Sie a Yates 2 
_Downing .. 4 


This quota, which ı must fave cost ' somebody a vast 
amount of trouble, enables any one to judge of the effect of 
the scheme on any College. Thus, assuming that Peter- 
house pays its non-Resident Fellows 230/ a year, the 
sacrifice of two of these will alone be’ required: to enable 
that College’ to’ do its share towards providing 20,c00/..- 
annually for University purposes. 

We mention this because we are sure to ‘hear of the 
Colleges being crippled, and it is fleay that only wooden 
legs are threatened. 

The quéta i is subject to’ revision ‘at any time not less 
than five years after the approval of the Statute-by the 
Queen ite Council, and again after intervals of not less 
than ten years from that or any‘subsequent revision, the 
revision at stoh times being made, on the requisition of 
any one or moré Colleges, bythe CHAE GOH OS of the 
University with assistants. 

The sum to be contributed by the Colleges i in arfy year 
from January 1 next after the bpreval,of the Stdfute by” 
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the Queen in Council to thé end of the-year 1882 is not tos 
be less-than 8,0007 nor more éhan 18, doo/.; in eath of the 
years 1883, 1884, 1885, agd’ 1886 not less than £2,000, 
nor more than 1,000, ne each of ghe yeats 1887, 1888¢ 
1889, and 1890, not a tlan-16,000/,“nor-more than 
20,000/.; in each of the years 1891, 1892, 893, and 1894, 
not less than 20,000/, nor more than 25,0007; and in 
every subsequent year not less than 25,0004. : - 

The Colleges will not be required to contribute in any 
year a greater sum than 25,000/, without the consent of a 
majority of votes at a meeting of Representatives of the Col- 
leges called for the purpose of considering the question. 

This money contribution, however, is not the only one. 
Taking advantage of a system which has, it may be said, 
been suggested by the best of the Colleges themselves, it 
is ruled that there shall be in every College one or more 
Fellowships assigned to Professorships, such Fellowships 
to be called Professorial Fellowships. 

The Professor admitted into any Professorship’to which 
a Fellowship is thus assigned shall thereby tZs0 facto 
vacate any Fellowship he may hold at any College; and 
he shall have the same privileges, dividend, and emolu- 
ments as any other Fellow of: the -College to which the 
Professorship is attached. A Professor admitted into any 
Professorship to which a- Fellowship is assigned by this 
Statute shall ¿ġso facto vacate any Mastership-he may 
hold at a College other than that to which the Professorial. 
Fellowship attached to the Professorship is assigned ; and 


if the Professor be admitted to the Mastership of any 


College other than that to which the Professorship is 
attached, he shall vacate his Professorship. ` 

If upon the vacancy of any Professorial Fellowship the 
College declines to elect as Fellow the Professo?to whose 
office the Fellowshp} is assigned, the Fellowship will re-- 
main vacant, its dividend being paid to the University. 

A Professor retiring from office after holding it for not 
less than twenty years, shall be deemed thereafter an 
Honorary Fellow of the College, enjoying such privileges 
and advantages as the College may from time to time 
determine. 

The first vacancy ¢n the Fellowships of a College after 
the eléction of a Professor to, whose office a Fellowship at 
that College is assigned, is to. be apprépriated_ to the 
Professorship. 

‘The next section of the new Statutes deals with the 
Financial Board of the rehabilitated University. We 
need not 1efer to this here, except to say that the scheme 
seems wisely drawn and that, the Colleges are to -be well 
represénted on it.’ 

We next come to the Boards of Studies. =-  ' 

Eleven such Boards are to be constituted for all im- 
portant departments of study recognised in the University, 
and are‘to consist of the Professors- hereinafter assigned 
to such boards severally, together with such, Readers; 


' University Lecturers, Examiners, and other persons as 


may be chosefefrom time'to time-by’the Senate. > 
The Boards to be first appointed are for—'- 


“Divinity... . Medicirie..>. ° 
Law. .. . Classics. ® © | , 
Language. History. | P 
Mathematics. ,. vou Science. + 
Physics and Chemistry. usic, -> s 
Nọgtural Science. 
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But with great wisdom, and here it is to be added that 
the Commissioners Hawe intypduced as much elasticity as 
possible, the University is w pe power to vary the 


number and designation of thëse Special Boards from 
time to time oÅ the recommendation ®f the General 
Board of Stugies, provided that the whole number of 
such Board? shall never be less than eight. . 

The Professors assigned to the said eleven Boards are 
as follows :— ka 

us, 
Lady Margaret's. 


Divinity. Hulsean. 


Law -ss 


Medicine 


Chasers. a sat cate of Greek. 

Regis of Hebrew. 

Language .., bic. 
Anglo-Saxon. 
Lucasian, 


Mathematics 


Physics and Chemistry Cavendish of Physics. 


Astronomy and Astronomi- 
tal Physics. 
E eoi wardien: 


Natural Science.. v's Zoology EY- Comparative 


Anatomy. 
Physiology. 
Yoan History. 


History | eee one 


oe 
Ee 
=: 
2 
| 
2 
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Political Economy. 

Mental Philosophy and 
Logic. 

Music, 


Moral Science 


( Knightbridge. : 


Music oo oe 


Power is again given to the University to vary the 
assignment of Professors to the several Special Boards on 
the recommendation of the General Board of Studies. 

Each Special Board is to consult together from time to 
time on all matters relating to the studies and examinations 
of the University in its department, and in consultation 
with the Professors, Readers, and University Lecturers 
connected with its department, frame a scheme of lectures 
in every year; taking care to provide that the subjects of 
the said lectures be determined with regard śo the general 
objects of every particular Professorship, so 4s to distribute 
the several branches of learning in the best manner. 

Thest Special Boards are to be controlled by a General 
Board of Stuties, consisting of the Vice-Chancellor, one 
member of every Special Board of Studies elected by that 
Baard, and eight memBers of the Senate. ° 

The duty of the General Board is to cansult together 

» 


bn all matters relating to the studies and akaminations of 
the University, including the maintenance and improve- 
a of existing institutions, and the establishment and 

aintenance of new institutions. ° 

Among “the functions of the General Board are the 
superintendence of laboratory work and the subordination 
when necessary of the Readers and Upiyersity Lecturers 
to the professors. 

Those who know Cambridge at present will have’ seen 
in the foregoing lists some new Professorships. As a 
matter of fact six new Professorships are to be established 
in the University for the following subjects, viz. :— . 

Physiology. . 
Pathology. 

Mental Philosophy and Logic. 
Astronomical Physics, . 
History, Thirlwall, 

Ecclesiastical History, Dixie. 

The Professors in these subjects are to be appointed 
before the end of the year 1882. 

Here again the Commissioners show a wise discretion 
in ruling that the University shall have power to establish 
from time to time Professorships for other departments of 
learning or science. The Professorships so established 
may either be limited to a definite term of years or to 
the tenure of office of one Professor only ; and if not so 
limited, they may be suspended or discontinued on the 
occurrence of any vacancy. 

The stipends of the Professors, it is suggested, should 
be raised from their present level to correspond with the 
following scheme :— 


. 


Professors. 
£ i : £ 

Regius of Law... ... 600} Experimental Physics 750 
Whewell 500 | Mechanism af 400 
Regius of Medicine .. 400 | Astronomical Physics 500 
Anatomy +s ae 300 | Woodwardian ... ... 500 
Pathology .» 600] Botany se ue 300 
Greek «750 | Mineralogy 300 
Latin : eos 750 Zoolpay ané and Compara- 
Arabic se . . 500| tive Anatomy 600 
Sanskrit ... 500 | Physiology see .. 600 
Anglo-Saxon s.. 500 | Modern History ... 400 
Lucasian ... ... 750 | Thirlwall, 

Plumian a. 750 | Dixie. ` 
Lowndean... ... .. 600] Knightbridge ess 400 
Sadlerian ... ... «. Goo | Political Economy ... 300 
Jacksonian 600 | Mental Philosophy 
Chemistry... 750 and Logic se ... 400 

Music + ae 200" 


It must not be forgotten that the above sums are exclu- 
sive of the dividend on the Fellowship which is held by 
each Professor; and, er, the University is given 
power to vary the stipends from e to time, provided 
that no such variation shall affect the interest of a Pro- 
Jessor without his consent, or diminish the aggPegate 
amount o payment, to the whole body af Professors. 
That is to say, the Scheme is perfectly elastėc, only the 
Commissioners do not intend to have it no a into 
effeteness. 

The actual increase to the Professoriate, it vill have 
been seen, is small ; the ultimate increase go the teaching 
power of the University is, however, gfeat, , This is 
accémplished by the appointment, ingconnection ‘with the 
departments of study for which Speeial Boards of Studies 
are ; appeinted, ofa . body of teachers called Readers, 

. ~ 
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The numbér of Readers to be.appointed is twenty-nine, 


distributed as follows :— : 
Divinity ds west Ses 5 
Wo vas ite si or ath ie 
on Medicine bets ane oe eee . 
7 Classics ide 


‘Lan Carer 

if Matheen tics ses ae 
Physics and Chemistry 
Natural Scieace nee 
History ste ag 
Moral Science oe ane 

Of these not less than fourteen are to be appointed 
before the end of the year 1882, and the rest before the 
end of the year 1886, 

The University may vary the connection of the Readers 
with the several Special Boards of Studies, and increase 
their number, upon the recommendation of the General 
Board of Studies, 

The stipend of a Reader is 4oo/. a year, subject to varia- 
tion by grace of the Senate upon the recommendation of 
the General Board of Studies, but no such variation shall 
affect the interest of a Reader without his consent, or 
diminish the aggregate amount of payments to the whole 
body of Readers. 

The University is to have power to give pensions to 
retiring Readers according to circumstances, as the Senate 
may think fit. 

Another arrangement for increasing the teaching power 
in the University is the appointment of University 
lecturers. : 

The General Board of Studies acting in conjunction 
with any Special Board may choose as Lecturers in the 
department of study for which the Special Board is 
formed such College Lecturers as they may think fit, who 
are willing, with the concurrence of their respective Col- 
leges, to throw open their lectures to all students of the 
University. 

The Lecturers so chgsen are to be called University Lec- 
turers, and each of them shall receive from the University 
an annual stipend of 5o% 

No one is to be appointed to this office who does not 
receive from his College an annual stipend of at least 
2007. as Lecturer, irrespective of the income ofa Fellowship 
or other College emolument ; the office of University 
Lecturer becomes tfso facto vacant if the holder of it 
ceases to hold the office of College Lecturer or receives 
from such office a less stipend than 200/. a year. 

The number of University Lecturers and their connec- 
tion with the Special Boardg of Studies shall be deter- 
mined from time to time, provided that when fit persons 
can be found the whole number shall be not less than 
thirty [one-half to be appointed before the end of the year 
1882, and the rest before the end of the year 1884]. 

There is only one other point of the Statutes which we 
need analyse on the present occasion ; this refers to the 
duties of Professors and Readers. 

It is Mid down that it shall be the duty of every Pro- 
fessor and Reader as well to devote himself to research 
and the aavdacement of knowledge in his department as 
to give lectures in every year. ° . $ 

It is impossible #o_estimate the good these wogds will 
do to the cause,of resefrck in England, Where go many 
of oug Professors sink to the level Of mere traders. They 
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should, though perhaps less necessary at Cambridge than 
elsewhere, be put up in jJéters SF gold on the Senate 
House, e 


s 
It will be sufficiently t from the foregoing that with - , 


the great increase of teachfng power which the Statutes 
confer the University should rise phcemixglike from its 
ashes, and that the present condition of things will be 
entirely changed. 

How Cambridge in the new order of things will stand 
as compared with other Universities, and the lines along 
which future work and reforms may run, are questions so 
interesting that we may return to them and others on a 
future occasion. 


AURORE 


Auroræ: their Characters and Spectra, 
Capron, F.R.A.S. 
1879.) 

| fa Mr. Gore’s delightful book on the “ Art of Scientific 

Discovery,” it is said that “during the prosecution of 
an original investigation, the area of question and discovery 
enlarges as we proceed, and the research in some cases 
develops into such complexity and magnitude, that solu- 
tion of its questions appears for a time hopeless. Gene- 
rally, however, when that discouraging point is attained, 
the subject begins to clear, and by persistent research is 
gradually reduced to order, and is found to conform to 

a few general laws or principles.” 

The first part of this paragraph is only too apt a descrip- 
tion of the present stage of the inquiry into the causes and 
nature of the Polar aurora. The striking character of the 
phenomenon itself, its “evident connection with electric 
and magnetic disturbances, its unaccountable spectrum, 
and the relations which various observers have believed 
they had detected with solar spots, and coronal rays, are 
powerful stimulants to scientific curiosity. But so far 
the most painstaking researches have failed to seize the 
connecting link which should unite these various aspects 
into one organic whole ; and we can only hope that the 
concluding sentenge which we have quoted may be a 
propkesy of ultimate success. Under such circumstances 


By J. Rand 
(London: E. and F. N. Spon, 


Mr. Capron has done good service te science by col- - 


lecting in a compact form the whole information which 
we possess on the subject, for it is only by careful study 
of what is already known that we can decide on the point 
of attack which gives the best hope of further conquest. 

The first four chapters of the book are taken up with 
descriptions of specific aufore, Among these we are 
sorry to miss a fuller account of the careful and accurate 
observations made by Lieut. Weyprecht during the 
Austrian Arctic Expedition of 1872-4. His description 
of arctic aurore, as quoted from Payers “New Lands 
Within the Arctic Circle,” is exceedingly gyaphic and 
picturesque, but the original paper’ as read before the 
Imperial Austrian Academy of Science, with its accurate 
classification of auroral forms, seems to have escaped the 
author's notice, as it is not even named in the list of 
papers in the appendix. j 

In Chapter V. the question of sound produced by the 
northern lights is discussed with the result thą the 
balance of ‘evidence is against È. Upon the height of 

z “Die Nordlichtheobachtungen der dsterreichiech-ungarischen arctischen 
Exp&hton 1872-74,” von Cari Weyprecht, vorg..--t 17 Mai, 1877. 
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.aurore the most diverse conclusions are quoted, trigono- 
-metrical measurement? giving yesults varying from a few 


thousand feet up to 1,000 mileg while there are several 
well attested instancas in which auroral rays have been 
seen actually between the obferver and terestrial objects. 
If these lattgr ebservations are correct it is evident that 
auroras may be produced near the earth’s surface, ‘and 
consequently in air of considerable density. They are 
supported by the fact that the lower trigonometrical 
measurements are less liable to fallacy than the higher, 


. sinee’in the Jatter it may always be Sbjected that ob- 


servers at different stations might have seen different 
arches, or that the auroral arch in general is merely a 
perspective illusion produced by the termination of vast 
numbers of parallel rays at the same height. Additional 
observations of aurora seen between the observer and 
mountain-tops or other elevated objects would be of great 
scientific interest, 

Another very important line of inquiry noted by Mr. 
Capron is that of the connection of clouds and auore, 
some types of cirrus cloud so much resembling aurore in 
their forms and arrangement that it is very probable that 
in some of the reported cases of daylight aurore the 
observers may merely have noted arches of cirrus. On 
the other hand, it is by no means unlikely that some form 
of cloud, especially that which consists of small particles 
of ice, may be illuminated by electric discharges, and be 
the actual ‘material basis of the phenomenon. In this 
connection the coincidence of aurorz with mock suns and 
similar appearances is of interest, since these indicate 
the presence of minute ice-crystals in the upper air. The 

itby' fghermen, on Septembeg 23 of this year, reported a 
considerable aurora, and on the same night the moon, “ prior 
to being obscured by clouds, seemed to shed a radiant 
glow straight up and down” (probably a rudimentary 
paraselene)} If aurora really is ever visible by daylight, it 
would seem almost incontestable that it must consist in 
some form of mist capable of reflecting as well as of 
emitting light, for the light of the brightest aurora is very 
inferior im ¢ufenstty to that of the moon’s surface, and the 
moon by daylight only appears like®a faint white cloud. 
An aurora is a very brilliant one which lights the” earth 
as brightly as tife full moon, and yet it probably covers a 
great part of the sky, while the moon’s diameter is only 
half a degree. 

On p. 47 Mr. Capron summarises a most interesting 
investigation of Donati’s on the time of appearance of the 
great aurora of February 4,1872, in which he shows that 
it did not appear everywhere really simultaneously, but 
at the same local hour, as if it depended, like celestial 
phenomena, on something fixed and external to the earth 
and its rotation. If this were more than a mere coin- 
cidence it would be of the utmost importance, as proving 
the cosnyical- character of the aurora, and it is very 
desirable that the investigation should be repeated as 
soon as a sufficiently extended* display* presents the. 
opportunity. Probably there is already stich information 
stored,in meteorological registers for whoever will ‘take 
the trouble tẹ seek it out. 

In Chapter VII. some observations of the moon during 
echyse are described, and it is suggested that the curipus 


‘réd lighting of the shadowed portion may be due to lunar 


£ Friend? Schools Nat. Hist. ¥ourn,, Noventber rs. 
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aurora. 





Spectral observations, however, seem to lend no 
support & the theory. It is noted that the colours of 
Jppiter s bands seem brightest during periods of auroral 

equency. . 

The suggested connection between auroræ and zodiacal 
light is dismissed as unfounded, the latter evidently 
being some form of reflected sunlights and having a 
totally different spectrum. The relation of the aurora to 
the solar corona seems almost equally shadowy, depending 
solely on a supposed coincidence of one of the lines in the 
coronal spectrum with a faint band of doubtful position in 
that of the aurora. We entirely sympathise with the 
author in his protest against the identification of spectra 
by the mere coincidence of single. lines. Such coinci- 
dences within the limits of observation with instru- 
ments of small dispersion are exceedingly’ numerous, 
and the only safe ground of identification is that of like- 
ness of general features, or at least coincidence of many 
lines. 

The latter half of the volume is mainly devoted to the 
discussion of the auroral spectrum and its supposed coin- 
cidences. <A reference to the plate and catalogue of 
auroral lines (p. 104), however, is sufficient to show that 
it is httle use as yet to compare these measures with the 
accurate determinations of solar and spark lines, only one 
line out of the nine or ten given being positioned with any 
approach to accuracy or general agreement of the obser- 
vers, even tothe third figure. It is much to be hoped that 
Mr. Capron’s suggestion of photographing the spectrum 
may prove practicable, and after his extraordinary suc- 
cess with the lines of vacuum tubes, as evidenced in lus 
recent work on “ Photographic Spectra,” we can hardly 
doubt it. Dry plates are now prepared of extraordinary 
sensitiveness, and there is practically no limit to the time 
of exposure’which may be employed. 

We may briefly summarise, however, the results of 
comparison, so far as it is possible to compare with such 
defective measures. 

Perhaps the first supposed identification of the auroral 
spectrum was that of Procter, who announced the corre- 
spondence of the bright yellow-green line with a band in 
a vacuum tube, which he supposed to be due to oxygen, 
but afterwards ascribed to a hydrocarbon impurity. We 
should not allude to this here, since the correspondence 
broke down under high dispersion, the auroral line proy- 
ing slightly more refrangible than that of the tube; but 
that we wish to give a word of explanation as to the con- 

stant recurrence of these carbon lines, which have proved 
misleading to many experimenters. As is well known, 
the glass tubes and apparatus employed in such re- 
searches are made by the use of a blpwpipe fed with coal- 
gas. The imperfectly burnt products of combustion 
inevitably pass into the comparatively cool glass tubes, 
and some of them, such as naphthalene, being of high 
density, they are condensed on the inner sutfaces, and 
obstinately retained. When, however, they are subjected 
to the high vacuums of the Sprengel pump, they slowly 
volatilise, and being good conductors of the electrical 
discharge, become frequently so brilliant a» completely to 
mask the spectrum of the small residue of other gas in 
the*tube. By heating the tube strangly during exhaus- 
tion afd “ washing out’ many t#més with the pure gas of 
which the spectrym és d@sired, these accidental spectra 
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may be got rid of, or at least, so much paled as, to betray 
their character as interlopers. This, however, is an 
amount of labour hardly to be expected of those wlo 
make tubes in a commercial way, and it is to he regretted 
that in Mr. Capron’s painstaking research, he was qom- 
pelled to employ such tubes instead of preparing them 
for himself. In? & future research we would suggest the 
employment of tubes thoroughly heated and washed out 
with air in the first instance, and then worked with a 
blowpipe fed with pure hydrogen. 

Unfortunately throughout, the tubes employed both by 
Mr. Capron and by Dr. Vogel seem to have been of 
doubtful purity. “That figured on plate xiv. as hydrogen, 
contains bands of most suspicious resemblance to those 
of nitrogen, while the oxygen tubes, beside the one or two 
lines which seemed peculiar to themselves, gave others 
which were proved by direct comparison, to coincide with 
those of carbon and hydrogen, though the relative 
intensities seemed somewhat altered. 

Supposed coincidences have been pointed out by 
Angstrém, Vogel, and others, between the auroral spec- 
trum and those of the various gases, such as oxygen, 
nitrogen, and hydrogen, which are present in the atmo- 
sphere. Unfortunately these coincidences do not extend 
to the one bright line which has been accurately 
measured, but only to the fainter ones, the positions of 
which are so doubtful that they might be made to corre- 
spond with any spectrum the lines of which were toler- 
ably numerous, so that, intrinsically probable as they 
may be, we cannot regard them as positively established. 

Absolutely no coincidence has been made out between 
the bright yellow-green line of the aurora and a principal 
one of any other known spectrum, and the same may be 
said of the sharp red line which occasionally flashes out 
in the spectrum, of red auroræ. Mr. Capron, however, 
points out that the green line coincides with a faint atmo- 
spheric absorption band, while the red line seems to 
occupy the position of the well-known a line of the solar 
spectrum, which Prof. Smyth has shown to be due to dry 
air. 7 

It would not be fair to conclude our notice of “ Auroiz” 
without a few words of praise to the admirable illustra- 
tions, several of which are chromolithographs. Of these 
perhaps the best in artistic effect is a facsimile of a water- 
colour drawing of a white aurora seen by the author at 
Kyle Akin in Skye. But in fact the whole appearance of 
the book suggests at first glance art rather than science, 
and we should suppose it is but rarely that a purely 
scientific treatise has appeare@ in so ornamental a dress. 





OUR BOOK SHELF 


A Treatise on Metalliferous Mine? and Mining. By D. 
C. Davies, F.G.S. 8vo. (London: Crosby Lockwood 
and Co.,91880,) = 


THE objects of this book, as stated in the preface, are 
“to desgribe in a concise and systematic manner the 
conditions under which metallic ores are found in different 
countries in the world,’ and further, “by defining the 
zones occupi€@ by the various metallic ores to lessen 
somewhat the amount of unsuctessful search for them.” 
For the first purpos@the author notices a large nurfber 
of mines in various #6 of the world, partly from his 
own observations and partly fram accounts poe 
specia? journals and in, the transactions of scientific 
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societies; and for the second, he, deduces from such 
descriptive matter certain general "conclusions, whichẹ in 
their more important poipts, are as follows:— ẹ 

“Gold and silver nevef occur in gtrata newer than the! 
carboniferous p@riod.” è ° 

* Copper ores with trifling exceptions are only found in 
the lower Cambrian carboniferous and hew red sand- 
stone formations.” . 

“ The highest horizon of lead ores is in the carboniferous 
limestone. 

The conclusions are apparently derived from the study 
of phenomena ine Wales, and to render them universally 
applicable all that is necessary is to reconstruct the 
geology of the rest of the world to suit them, which the 
author does in a thorough-going fashion. Thus the 

stem requires for Cornwall that the age of the granites 
should be Laurentian, and the killas and other schistose 
rocks Cambrian, Silurian, Devonian, &c., in regular suc- 
cession; and therefore the author concludes that the 
received view which makes the granite post-carboniferous 
is a mistake, and corrects his authorities accordingly, 
even when quoting their observations, Thus in repro- 
ducing Dr. Foster’s account of the Hay Tor iron ores he 
disputes their probable carboniferous age, and states that 
they may belong to an older group, an that possibly of a 
still older age are the deposits of the West of Ireland, 
which are found interstratified on the basaltic and por- 
phyritic rocks that skirt the west coast. It appears from 
a preceding page that by these are meant the iron ores of 
Antrim, which occur in miocene basalts on the north-east 
coast between Larne and the Giant’s Causeway, and 
about whose age no question can possibly be raised by 
any one with the smallest geological knowledge. 

Much of the information concerning foreign mines is 
exceedingly inaccurate, indeed it is difficult to see whence 
some of it is derived. For example, on p. 240, in a para- 
graph describing the zinc ores of Silesia, it is stated that 
the calamine of that contry averages 20 to 30eper cent. 
of metallic zinc, which by selection and dressing is 
brought up to 70 per cent.; that in 1876 sixty-four mines 
produced 31,315 tons of zinc ore, and a reference to a 
poe by Huene in the Journal of the German Geological 

ociety is given as an authoiıty. As these statements are 
contrary to what is generally known upon these subjects, 
an attempt has been made to verify them ; and it appears 
that (1) the average yield of the Silesian zinc ores in’ 
1876 as smelted was 11°84 per cent.; (2) the production of 
zinc ores in Silesia*in 1876 was 449,374 tons; (3) the’ 
paper*by Huene, published in 1851, has nothing whatever 
to do with Silesia, as it describes some zinc mines at 
Bergisch-Gladbach near Cologne. 

The above examples taken quite at random will be suf- 
ficient to show the generally untrustworthy character of 
the book. H. B. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to rettrn, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications. 

(The Editor urgently requesis correspondents to keep their letters as 
short as possible, The pressure on his space ts so great that it 
ts impossible otherwise to ensure the appearance even of cont: 
munications containing interesting and novel facts.) 


Why the Aifeat the Equator is not Hotter in January 
than in July 

TEHE following, I think, is the explanation of Mr, Fisher’s 
dfficulty (NATURE, vol. xx. p. 577), why the January tempera- 
at the equator when the earth is in perihelion is no? much higher 
than in July when in aphelion. The temperature to which Mr, 
Fisber refers ds the ordinary temperajure as indicated by the 
shade thermometer, which of course is simply that of the afr, 


The difficulty is more apparent than real, for if we examine the 
indirtct results which follow from the present distribution of land 
e * : E ° 
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and water, we shall see that there ‘is no reason whatever why 
the gir at the equator shorid be hotter in January than in July. 

It is well known that, notwiths ing the nearness of the sun 
in Januar, the influence of the pres&nt distribution of laud and 
water is sufficient tq, make the mean temperatgre of the whole 
earth, or, what is the same, the mean temperature of the air 
over the surface pf the earth higher in July than in January. 
* my, The reason of this is obvious. Nearly all the land is inethe 

northern hemisphere, while the southern hemisphere is for the 
most part water. The surface of the northern or land-hemi- 
sphere, for reasons to which I need not here refer, becomes 
heated in summer and cooled in winter to a far greater extent 
than the surface of the southern or water hemisphere. Conse- 
quently when we add the July or midsummer temperature of the 
northern to the July temperature of the southern hemisphere, we 
must a higher number than when we add the January or 
` midwinter temperature of the former to the January temperature 
of the latter. For example, the mean July temperature of the 
northern hemisphere, according to Dove (‘‘ Distribution of Heat 
on the Surface of the Globe”) 1s 7o°*9, and that of the southern 
hemisphere 53°°6 ; add the two together and we have 124°°5, 
which gives a mean for both hemispheres of 62°°3. The mean 
January temperature of the northern hemisphere is 48°*9, which, 
added to 59°°5, the mean January temperature of the southern 
hemisphere, gives only 108°'4, or a mean of 54°2, Conse- 
que ly the air over the surface of the globe is hotter in July by 
© than in January, notwithstanding the effects of eccentricity. It 
1s obvious that, were it not for the counteracting effects of eccen- 
tricity, the difference would be much greater. Ten thousand 
years ago, when eccentricity and the distribution of land and 
water combined to produce the same effect, the difference must 

have been far greater than 8°, 

But it will be asked, How can this affect the air over the 
equator, which is not situated more on the one hemisphere than 
on the other? It is true that those causes have but little diret 
effect on the air at the equator, but indirectly they have a very 
powerful influence. The air is continually flowing in to the 
equatorial regions from both hemispheres. In fact, the air 
which we find there is derived entirely from the temperate re- 

ions. In July we have the northern trades coming from a 
emispherg with a mean temperatur® as high as 70°'9, and the 
southern trades coming from a hemisphere with a mean tempera- 
ture not under 53°, while in January the former trades flow from 
a hemisphere as low as 50°, and the latter from a hemisphere no 
higher than 60°, Consequently the air which the equatorial 
regions received from the trades must have a higher temperature 
in July than in January. The northern is the dominant hemi- 
spiere ; it pours in hot air in July and cold air in January, and 
is effect is not counterbalanced by the sir from the opposite 
hemisphere. The mean temperature of the air passing into the 
equatorialeregions ought therefore to be much higher in July 
than in January, and this it no doubt wuld be were it not, let 
it be observed, for the counteracting effects of eccentricity? The 
tendency of the present distribution of land and water, when 
our northern winter occurs in perihelion, is to counteract the 
effects of eccentricity. But ten thousand years ago, when our 
winters were in aphelion, that cause would co-operate to intensify 
the effects of eccentricity. In fact, it would actually more than 
double the effects then produced by eccentricity. Now if the 
influence of the present distribution of land and water is so 
great as not merely to counteract but to reverse the effects of 
eccentricity to the extent of making the mean temperature of the 
earth 8° warmer in July than in January, it is not surprising that 
it should be sufficient to make the equatorial regions at least as 
warm in the former as in the latter period. 

The fact that the equator at present is not hotter when the 
earth is in perihelion, instead of being an objection to the theory 
that the glacial period was due to an increase of eccentricity, as 
Mr. Fishe® supposes, is in reality another strong ment in its 
favour, for it shows that a much less amount of eccentricity 
would suffice to induce a commencement of glag&l conditions in 
the northern hemisphere than would otherwise be required, were 
it not for the circumstance to which Mr. Fisher refers, This 
objectian, like many others which have been urged against the 
theory, arises from looking too exclusively at the direct effects of 
eccentricity. 

There is another cause which must also tend to lower the 
Janufry and raise the July temperature of the equ&tor, viz., the 
northern trades pass further south in January than in July, and 
consequently cool the equatorial regions more during the former 
than the latter season. This general tendency of the trades to 
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lower the temperature of the equatorial regions hore in January 
than in Jul$ is of course subject to modifications from the mon- 
soons, the rainy seasons, and other local causes; nevertheless, 
so long as the present distribution of land and watergendures, so 
long will ecgentricity have a counteracting effect upon the tem- 
poe of the air at the equator, which but for that would be 
otter in July than in January. A 

Mr. Fisher somewhat misapprehends what, ge designates my 
‘fundamental proposition.” What I stated was ‘the tempera- 
ture of a place other things being equal is proportional to the heat 
received from the sun.” Those who shave read what I have 
written on this point will remember that what I mean is, that if 
the temperature of any place depended alone on the direct heat 
of the sun that temperature would be proportional to the amount 
received, But then there is no such spot on the face of the 
globe—there is no place where heat or cold distributed by ocean 
or aerial currents does not affect the temperature—and I have in 
t‘ Climate and Time,” pp. 41-44, proved that, with the exception 
of the Arctic regions, there is no part where the temperature is 
so much affected by those currents as the equator. Were it not 
for the cooling effect produced by them the equator would be 
uninhabitable. No knowledge whatever as to the intensity of 
the sun’s heat can be obtained from observations on the tempera- 
ture of the air at the equator. The comparatively cold air 
flowing in from the temperate regions has not time to be fully 
heated by the sun’s rays before it rises as an ascending current 
and returns to the temperate regions from whence it came, More 
than this these trades prevent us from being able to determine 
with accuracy the intensity of the sun’s heat from the tempera- 
ture of the ground ; for the surface of the ground in equatorial 
regions is kept at a much lower temperature by the air blowing 
over it than is due to tbe intensity of the sun’s heat. It thus 
becomes a very intricate problem to determine how much the 
surface of the ground is kept below the maximum temperature 
by the heat cbsorbed by the moving air, 

I may add that although my estimates of the lowering effect 
resulting from the decrease of the sun’s heat arising from increase 
of distance were computed according to Newton’s law, yet I 
distinctly stated that this law holds only approximately true, but 
that nevertheless, for reasons given at p. 34 of ‘Climate and 
Time,” it would be found near enough for my purpose. 

Jasies CROLL 





A Possible Consequence of our Present Weather 


I HAVE observed on several occasions that abnormally cold 
weather in November has been followed by an unusually mild 
mid-winter and January: These may possibly have been mere 
accidental coincidences, or they may bè connected by a link of 
causation thus, Our climate, and more especially our winter 
chmate, is largely influenced by the Gulf Stream, and whatever 
augments this raises our winter temperature, and vice versd, 

How, then, is the Gulf Stream likely to be affected by an 
unusual prevalence of Arctic winds and unusual cold in these 
latitudes? Such winds, must, to some extent, drive the waters 
of the Atlantic towards the source of the Gulf Stream, and tend 
to heap them there, and if there is any truth in the theory which 
attributes ocean currents to differences of oceanic temperatures, 
the present unusually cooled waters of the temperate zone will 
co-operate with the winds and augment this accumulation by 
their underflow. Ido not mean that these combined actions are 
reversing the Gulf Stream at the present time, but simply that they 
are exerting a counter action of retarding influence which must 
result in augmenting the normal itude of the reservoir, or 
tropical accumulation, the outflow of witch constitutes the Gulf 
Stream, and that thus the volume and velocity of the tropical yraters 
which usually flow fowarfs our coast will be atiptinated when 
the pressure of the present Arctic winds shall cease, and that our 
climate will be influenc&d accordingly. If I am, right we may, 
in spite of present symptoms, or rather on account of them, have 
an anagaally warm. Christmas season and January, 

This idea is not thrown out as a mere weather prophgey, but as 
a suggestive hypothesis and an incentive to what appears to me to 
be a very important and a much neglected branch of meteoro- 
logical research, viz., systematic observation anf*record of the 
variations of the Gulf Stream. The countries*whose coast is 
wasled by this beneficent river of ocean gre deeply interested in 
its movements. The Norwegians hgveea y done something 
towards gecordirfy its variatiqns, but so far as I can learn we, 
wito are almost as geeply concerned as they are, havg done 
little or nothing. _= 
e s e 
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It may be that our agricultural troubles of the pas? three years 
are in some measure due to its disturbance; if so, it igof national 
importance that we should study its variations in order to learn 
whether they are reducible to law, and thus capaple of anticipa- 
tions sufficfently reliable to induce prudential préparation for 
their national consequences. W. Mattizu WILLIAMS 
Stonebridge Park, Willesden : 


[With the extreme desirableness of an immediate and systematic 
observation, by European nationalities, of the temperature of 
the Gulf Stream, and of variations in the rate and direction of 
movement northwards fgom the tropics of the warm water and 
of the cold water southwards we very cordially concur, As 
another illustration of the practical utility of a better knowledge 
than we now possess of this subject, we may refer to the higher 
temperature and consequently larger evaporation than usual of 
the Atlantic in lower latitudes, along with a lower temperature, 
and consequently lower evaporation than usual farther north, in 
the beginning of the winter of 1878-79, as being in all likelihood 
one of the chief causes which brought us the miserable weather 
of the last twelve months, It is far from being beyond the reach 
of science to show how the larger evaporation from the more 
southerly regions of the Atlantic continued to spread itself over 
Europe er to south than usual, from which resulted the more 
southerly course pursued by our European storms, with the accom- 
panying plague of east wind and rains over the British Isles, and 
the commercial distress thus deepened and prolonged. The im- 
portance of the inquiry is all the greater when it is considered 


that the past three years have impressively taught us how, not 
in India only, as shown by Blanford, but also in our British 
climate, certain of weather, such as cold, warm, wet, or 


dry, when once fairly set ın, tend to repeat themselves, and 
stamp their character on whole seasons or even a succession of 
seasons, It is by such lines of research that something more 
than a mere guers of the weather of coming seasons is to be 
obtained, —ED.] 





The Climate of England 


WILL you permit me, as a student for twenty years of the 
phenomena and laws of weather, to express my surprise that in 
meteorological tables or records, and weather notices in general, 
so little attention is bestowed upon the direction of the wind? 
It is true that ın the daily forecasts issued from the Meteoro- 
logical Office, this has been made for some time past a prominent, 
and, to my mind, the most valuable feature. Still the point has 
by no means been adequately dwelt upon by writers upon 
meteorology, the result being the loose and utterly unscientific 
talk we are accustomed to hear upon the very first principles of 
the problem of climate.* 

is more common than to hear people remark that the 
climate of England has changed within the last few years? Their 
main ground for saying so is our having had for four or five 
seasons winters of exceptional mildness, followed last year by 
one of as remarkable severity and duration, and to all appearance 
likely to have following it one of not very different character. 

The popular idea of climate has always seemingly been that of 
something affixed to the soil, a feature as fixed and pharacteristic as 
the rivers or mountain chains, Now, strictly speaking, there are 
for us but two real sources or loci of climate, the pole and the 
equatorial belts ; the cold heavy currents of air from the Arctic 
regions flowing south, to take the place of the light warm air 
so rarefied by the sun’s heat as to form a comparative vacuum. 
The aérial set of flux and refluf thus tending to be set-up along 
meridian lines is deflected eastwards by the rotation of the ea 
on its axis, with the wsult that in our part of the earth at least 
the wind is found to blow from some point of west to east for 
much abont 200 days out of the 365% So limited is our sea-girt 
insular area, that within a few hours, depending on the velocity 
of the wigd, the whole breadth of Great Britain is traversed, so 
that instead of breathing a climate engendered by local condi- 
tions, and to be called our own, we live in an atmosphere reaching 
us fromgabroad, and modified by the conditions through which it 
passes to us (into which I forbear at present to"enter in detail). 
Observation combines with theory to establish the primary fact 
that what be called the gling line or axis of prevailing 
wind in our iland is that from senth-west to north eact approxi- 
mately, Along tiig Hine may be said to take pface, in the main, 
the perennial contest ef gpposing air-currents, on whigh depends 
the character of, our seasonsy the light warm balmy breath of the 
equgtorial current, or so-called Gulf Sfream, having to battle 
‘ a. 
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with the dry, heavy, chilling atmospheric masses bearing down 
direct from the Polar regions, or cirgling over the steppes of 
Russia, or the uplands of ScapQinavia. Drawing a line at sight 
angles to this, or from nagth-west to south-east, wegshall find 
that so long as the wind 
aspect of this nal, frost either sharp *or long is with us 
impossible, and as an immediate response to the vane veering or 

ing from one side to the other, a rise or f the thermo- 
mefer is to be observed, which may vie with that due to the sun’s 
place in the zodiac, The mercury may be seen to stand as high 
in January as in June, If we ask why the four or five winters 
precedmg the last severe one were so exceptionally mild, the 
proximate answer is that during the months when the sun’s 
power continued Bw, we enj a succession of south-westerly 
winds which tempered ‘‘ winter's flaw.” Last year,onthe contrary, 
the wind kept early and persistently to the northerly and easterly 
quarters ; and were proper tables available, I believe that an 
abn prevalence of those Polar currents would be shown to 
have marked the later seasons of this most exceptional year, 

The problem is thus shifted a step. 

What we have to inquire into is the cause or causes to which 
is due so exceptional and persistent a flow of wind from one 
alternative quarter to the other. 

To aim at anything like a forecast of winter or summer 
weather before knowing what the prevalent set of the aerial 
currents is to be, is to invert the essential conditions of the 
problem, and to put the cart before the horse. It is for 
meteorologists, I would urge, to concentrate their attention upon 
the causes or laws, which determine or disturb the periodical 
motions of the earth’s envelope, especially as it oscillates to and 
fro across the limited and exceptionally situated group of the 
British Islands. Sim le às sucli a RECO may appear to men of - 
science, the notices they have as yet giyen us will by no means, 
I believe, show it to be superfluous. Itis the conviction that 
the primary and elementary conditions of the problem are far 
from having been grasped by the ‘general public that has led me 
upon your space. 


-Gray’s Inn, December 2 ALEXANDER TAYLOR 





A Correction 


A FEW weeks ago I had some correspondence with the late 
Mr. J. Allan Broun on the subject of my communication to 
NATURE, vol, xx, p. 54, in the course of which he. drew my 
attention to an error in my value for the barometric oscillation 


corresponding to 1° F. (2 = AP) at Sibsagar. He said :— 


“ You had a note on the difference of results for Lucknow 
and Sibsagar both nearly at the same height; the values of g 
you made o’or7 and 07028, the latter for Sibsagar should have 
been 0-018 or 42 = 477» e 

Ate 266 

Iacknowledge the error, and take this opportunity of men- 
tioning it as I fear Mr. Broun’s article on the subject, which he 
told me was shortly to ap in NATURE, and in which he 
would most probably have drawn attention to my error, has been 
cut short by his sudden and lamented decease. His last letter 
to me containing the above corfection was dated November 15, 
just a week before he died. 

I may add that while the above error (which was due to my 
taking A ż to be 16°6 instead of 26°6) disqualifies Sibsagar from 
demonstrating that the valne“of 7 depends on the distance from 
the coast independently of the alima e, the rule is nevertheless 

erally evident, and can be shown equally well by taking 

soalpara instead of Sibsagar with Lucknow. 

At Goalpara 4 = 386 feet, 


E. DOUGLAS ArcHIBALD 
. Tunbiidge Wells, November 29 
e 





‘ Monkeys in the West Indies 

In his very interesting paper on “Tails,” which appeared in 
NATURE, vol. xx. p. 510, Prof, Mivart says, ‘Monkeys are 
scattered over almost all the warmest parts of the earth save 
the West Indies, Madagascar, New,Guinea, and Australia.” As 
regards the West Indies the statement is not quite correct, and I 
am sure Pref, Mivart will be glad to receive the following 


eeps well within the south-westerly * 
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information on the subject,’ In the ‘islands of St, Christopher and 
Neyis, .which form pårP of the’ division of islands commonly 
called the Lesser Antilles, monké¥s are found in large numbers, 
and a pl&nter friend iu the former iffand, which I have recently 
yisited, assured me thafle had lately been obliged to appoint a 
‘monkey-watchman”’ to protect the cane-fields and the sweet- 
potato fields of his estate from the destructive raids of bands of 
monkeys. © | è 

In ine island of’ Nevis, which at one time must have formed 


par of St. Christopher, and which is now only divided from the 


tfer by a very narrow arm of the sea, appropriately called 
“ The Narrows,” morikeys—the same as those of St. Christopher 
—exist in great number's, and I may add thatthe tails are ‘‘ per- 


ey poe i.¢., ‘naked beneath towards the tip.” 


Of Trinidad I cannot speak from personal observation, but a 
scientific friend of mine, te H. A, Alford Nicholls, who lately 
visited Trinidad, kindly writes to me as follows :—‘ Prof, 
Mivart has certainly, made a mistake about there being no 
monkeys in the West Indies, I find, too, that in a work on 
* Central America, the West Indies, and South America,’ edited 
by the traveller, Bates, it ıs stated that there are no monkeys in 
the Antilles: You know more of the monkeys of St. Kitts and 
Nevis than I do, but I can tell you something of your Trinidad 
cousins. There'are two kinds of monkeys in Trinidad, and as 
the fauna is continental, they will doubtless be found on the 
mainland of South America. One belongs to the Mycetes, and 
it is called the Red Howler, partly on account of its loud and 
hideous cries ; the other, a diminutive specimen of the Cebide, 
is called the ‘Sapajou;’ it is a Cebus,’ 

I shall be glad to supply any further information on the sub» 
ject of monkeys in St, Christopher and Nevis. 

Dominica, British West India, EDMUND WATT 

November rr 
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Earthquakes in Iceland 


In NATURE, vol, xxi. p. 89, I see the earthquake which 
occtrred in Iceland on September 24 last ascribed to ‘volcanic 
ecuptions in the Krisavík Mountains, a locality where eruptions 
have not been known within the memory of the present genera- 
tion,” The use of the word ‘‘ eruption” here is misleading, for 
though the earthquakes, which frequently occur at Krisuvik, are 
no doubt caused by volcanic action, nothing of the nature of an 
eruption, in the usual sense of the word, has been known to 
occur there within the historical period. The boiling springs, 
mud caldrons, and sulphur deposits, for which Krisuvik is noted, 
are, on the authority is Prof, Bunsen (Letters to Berzelius), to 
be ascribed to a sen o-volcanic action occurring at compara- 
tively slight depths, Though slight earthquake shocks have 
frequently occurred, during the last eighteen months, while I was 
at Krísuvík, I have never observed that they had any effect on 
the boiling springs and other thermal phefomena. 

The earthquake of September 24 last, though more Yiolent 
than any other whjch I have experienced there, differed from the 
rest in no other respect. They are generally confined to the 
neighbourhood of the hot springs and sulphur beds, though the 
last was felt over a wider area, and seldom do any damage, 

i Edinburgh, December 1 W. G. SPENCE PATERSON 





Diatoms in London Clay 
I Do not know if diatoms have been observed in the London 


clay, or not., If they have not, it may interest many to know 


that I have discovered triangular, quadrangular, elliptical, and 
discoidal forms in the London clay of Sheppey. The fiustules 
are frequently perfect, and the markings are plainly discernible 
ag square-sided depressions or elevations ; p am not certain 
whi Ope of the discoidal forms is an old friend, for I ob- 
served it ın abundance two years ago; but as I then had no 
knowledge of diatoms, I passed large quantities by as pyritous 
concretions. G 

In my ignorance I stated in a pape: on the well referred to 
(Proc. Geol. Assoc., vol. v. p. 357) f “ It should be mentioped 
that ateand below 293 feet the clay was thickly studded witk 
very minute disks of iron pyrites, each having a boss in the 


|. centre, and the edge slightly turned up all round, They were 
_wniformly perfect, as much so as if cast in one mould.” 


& Tew days ago I saw*dnlicodtscus oreganus, alld was stuck 
by its resemblance to the disks I had seen in the London clay, 
As I had not preserved any of these, I set to work to get 1gore, 
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if possible. and last night I was fortunate enough to find several 
distinct spècies. W. H. SHRUBSOLE 
62, High Street, Sheerness-on-Sea, December 2 
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Colour-Blindness 


‘Tas remarks of Mr. Everett at the close of his paper{ NATURE, 
vol, xxi. p. 62) on Prof, Hering’s theory, segu, to be founded on 
a misconception. Prof. Heiing assumes, not four, but six 
elements of colour-sensations connected by the equations— 

B+ W=oR+C=08F4Y=0, 

The specification of any colour in his system contains three 

independent variables, and is of the form 
D=aWi RR 4, 
and it will usually take four equations to eliminate W R and B. 

It must be noted that Prof. Hering assumes that the red- 
green and blue-yellow sensations never occurin nature pure, but 
always mixed with white, If this is granted I do not ‚think that 
the result of Maxvwel]’s experiments on colour-mixture will be 
found inconsistent with his theory. JOHN TENNANT 

19, The Boltons, S.W., November 28 





Intellect in Brutes 


I OFFER the following illustrations of reasoning powers in 
animals, should you care to insert them, 

I. Some years since, while hunting in Northern Michigan,” I 
tried, with the aid of a professional trapper, to entrap a fox who 
made nightly visits to a spot where the entrails of a deer had 
been thrown. 

Although we tried every expedient that suggested itself to us, 
we were unsuccessful, and, what seemed very singular, we always 
found the empty trap sprung. 

My companion insisted that the animal dug beneath it, and 
putting his paw beneath the jaw, pushed down the pan with 
safety to himself; but though the appearances seemed to confirm 
it, I could hardly credit his explanation, ‘This year in another 
locality of the same region, an old and experienced trapper 
assured me of its correctness, and said in confirmation, that he 
had several times caught them, after they had made two or three 
successful attempts to spring the trap, by the ame expedient 
of se it upside down, when, of course, the act of unde: mining 
and touching the ran would bring the paw within the grasp of 
the jaws. 

2. A Dandie Dinmont terrier, after the death of his mistress, 
was playing with some children in aroom into which was brought 
a photograph (large) of her, that he had never previously seen. 
Tt was placed upon the floor leaning against the wall. In the 
words of my informant, who witnessed it, the dog, when he 
suddenly caught sight of the picture, $‘ crouched and trembled all 
over, his whole body quivering. Then he crept along the floor 
till he reached it, and, seating himself before it, began to bark 
loudly, as if he would say, ‘Why don’t you speak to me?’” 
The picture was moved to other parts of the room, and he 
followed, seating himself before it and re ating his barking, 

3. The dog whose demoralisation by the salute of a monkey 
was published in NaTuRg, vol. xviii. p. 77, recently had another 
encounter with one, and behaved in so sneaking a manner as 
showed that he had not forgotten his first impression. 

Boston, November 22 C F, CREHORE 





Electric® Lighting 


In NATURE, vol. xx, P 641, you say, “For the first time 
perhaps in the history of electric tighting tivo rival magneto- 
electric machines are illuminating the same hall.” I cay state 
an earlier instance, though not an exact parallel, At the annual 
fair of the American Institute, held in New York dwing 
September, October, afd November, 1878, the main hall was 
uluminated by the Wallace-Farmer machine and light, and the 
machinery hall—directly communicating with it, by the Brush 
apparatus, The two halls form practically one. we 
ALEX. S. GIBSON 
Norwalk, Conn., U.S.A., November 14 ë 
a ma 

JEAN BAPTISTE ALPHONSE CHEVALLIER 


THE death is recorded on Qecetiber I of Prof. A. 

Chevallier, who desegves notice here as one of the 

Nestors of French pħarmaceutical chemistry. He was 
. ~ 
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born at Langues, in Lorraine, July 19, 1793. After 
completing a course of scientific study, he “opened a 
harmacy in Paris, where he soon attracted attention by 
is talen? for investigation, as well as by his ability in 
scientific literary work. In 1825 he assumed the editor- 
ship of the Journal de Chimie médicale, and continued 
this labbur until some years prior to his death, having as 
associates Pdytn, Pelouze, Robinet, Orfila, Péligot, 
Dumas, and other leading chemists of the day. Soon after 
entering upon his cageer as investigator, his merits were 
recognised by the government, and he gave up his business 
connections to accept the Chair of Chemistry at the 
ole supérieure de Pharmacie, a position which he 
occupied up to the time of his death. 

Among Chevdllier’s earlier researches should be men- 
tioned his investigations on the absorptive capacities of 
living plants for various inorganic solutions, and espe- 
cially is exhaustive studies in connection with Payne, on 
the hop and the potato, which attracted general attraction. 
In physiological chemistry notice should be taken of his 
detection of various poisonous metals, such as lead and 
copper, in normal organisms. The knowledge of French 
mineral waters is also greatly indebted to his numerous 
and exhaustive analyses, and the presence of arsenic in 
many spree was first signalled by him. The greater 
portion of Chevallier’s life was devoted to the chemical 

hases of public hygiene, and in this connection he pub- 
Fished a number of valuable papers on the detection and 
prevention of adulteration in a large variety of articles of 
food, methods of preserving food, disinfectants, &c. Of 
his devotion to the cause of scientific inquiry an interesting 
anecdote is related from the earlier part of his career. A 
case of poisoning was.to be tried at Paris in which 
acetate of morphine had been used, and Chevallier, who 


had sold the salt to the murderer, was summoned as a 


witness. Anxious to have the full nature of this hitherto 
untried poison well established, and being limited as to 
time, he immediately undertook a thorough investigation 
of its toxic effects on his own system, and succeeded so 
well that at the tiial he was able to give a detailed 
description of the symptoms attending the use of the drug 
in question. 

As a scientific writer Chevallier was widely and 
deservedly known. His first work in 1824, in connection 
with Payen, “‘Traité»des réactifs chimiques,” reached a 
third edition in five years, In 1826-29 he published, with 
Richard and Guillematn, an extensive “ Dictionnaire des 
Drogues simples et composées,” in five volumes. In 1850 
appeaied his admirable “ Dictionnaire des Altérations et 
Falsifications des Substances alimentaires, médicamen- 
teuses, et commerciales,” which reached a third edition 
in 1858, and was translated into other languages. Other 
important works were “Recherches sur les Moyens 
appliquées 4la Conservation des Substances alimentaires ” 
(1858), “Du Café, son Histoire, son Usage, etc.” (1862) ; 
“Traité des Désinfectants sous le Rapport de Hygiene 
publique” (1862). 

e THIN. 
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- THE SEWAGE QF LONDON 


ENERAL SCOTT, in his recent paper at the Society 
OofeArts, entitled “ Suggestidħs for Dealing with the 
Sewage of London,” deserves credit for having drawn 
ke to a subject which in itself must have especial 
inte for all residents in the metropolis, but which, 
from the manner in which he has dealt with it, possesses 
further attmaptions for those who have made the scientific 
aspects of the sewage questfgn their study, in that he has 
really attacked this much-debated problem in an aptirely 
new direction, dhd has in so far entered upon fresh 
ground. We do not femember that any previous investi- 
gator hasset himself the tas ofeexamining int8 the com- 
ao. 


position and character of the suspended matters of water 
carried ‘sewage coupled with the possibility of the megha- 
nical separation by simplé subsidence (1) of heavier 
mineral particles or the detritus, and (2) of the lighter » 
flocculent par#cles, which latter, €onsisting as they do 
mainly of the fecal matters, possess a far higher manurial 
value than the heavier substances washed fgom the roads 
antl pavements. 

The sludge deposited from sewage by one or the other 
systems of precipitation has received hitherto the chief 
share of attention from scientific men, and even when the 
possibility of reqpvering the solid matters in sewage by some 
system of straining or rude filtration, or the retention of 
such solids in tanks, in which the sewage.is brought to 
temporary quiescence, has been considered, it-seems on 
all occasions to have been the practice to regard the entire 
bulk of such deposits as an inseparable compound of 
very low value from the manure point of view. It is of 
course the manurial value of the ingredients contained in 
suspension and in solution in sewage which has“been so 
frequently inquired into by chemists; and, beginning 
with the report of Dr, Hoffman and Mr. Witt in 1857, 
down to that of Messrs. Rawlinson and Read-in 1876, a 
vast mass of valuable information concerning the nature, 
composition, and value of the manurial elements of town 
sewage has been accumulated. It has remained for 
General Scott to point out that— 

I. A very large proportion of the solid suspended 
matters may be removed from sewage by simple sub- 
sidence. 

2. That such matters may roughly be separated, the 
more valuable from the valueless, by the method in which 
such subsidence is accomplished. 

3. That after SAn treatment, any chemical 
process for the clarification and partial precipitation of 
the dissolved impurities of sewage may be carried out far 
more readıly, and under conditions rendering their success 
in an economical point*of view one of greatly increased 
probability. 

4. General Scott has indicated various simple methods 
for dealing with the silt and detritus removed from the 
sewage at a relatively small expense ; of deodorising and 
fitting the sludge obtained by subsidence for the manufac- 
ture of a manure ; and lastly, a mode of further purifying 
the London sewage by a system of chemical treatment 
whereby it may be rendered suitable for discharge into a 
river of large volume. P p 

Assuming the dssolved impurities to be incapable of 
recevery unless the sewage water can be utilised for irri- 
gation, the first object of General Scotts paper was to 
show how large an amount of harm was done to rivers 
and the dwellers on their banks solely by the solid matters 
contained in sewage. By means of extracts from the 
reports of the various Royal Commussions who have 
examined into this question, and the information furnished 
to the Metropolitan Board of Works by their own advisers, 
Messrs. Bidder, Hawkslef, and Bazalgette. he proved 
that the deposits in the river, the mud banks, the foul 
emanations from which were most unhealthy, and the 
dangers to navigation were all due to the discharge of 
the solid ingredients of raw sewage into rivers and into 
the Thames. 

General Scott next entered very minutely into the com- 
position of the suspended matters of sewage. “An estimate 
of the total weight of solid matters due to a mixed population 
of 3,500, ersons, with a proportionate allowance for the 
fertilisers existing in the excreta of animals, together with 
the débris of the animal and vegetable substances which 
might find their way into the sewers, would thanifestly 
represent the sum total of the organic mafters in London 
sewage. 

e Concerging the gross annual amount of organic matters 
different estimates appear to vary very slightly, afd in 
assuming them in the case of London at 50,000 tons per 
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annum, there would seem fo bé but a small margin for 
error ; the quantities ’of detritus, however, have been very 
di saw stated by the varius authorities. From the 
able analyses of the Loner sewage, taken at all 
periods of the day an¥i night, and in marly different parts 
of the metropolis, there appears to be a tolerable 
unanimity in assigning the ratio of the organic to the 
mineral ingredient of the suspended matters to be as 1 is 
to 2. After a period of settlement it is found that the 
proportion is, by the subsidence of the heavier mineral 
particles, exactly reversed, as the larger portion of these 
valueless components of sewage impuritieg rapidly subside, 
entangling with them about {th of the organic matters in 
suspension. General Scott proposes, therefore, a double 
system of tanks. The first set would consist of a series 
of shallow catch pits, in which the sewage will only be 
brought to a state of partial repose, and ın which it will 
part with about four-Aiths of the solid mineral matters 
and one-fifth of the organic matter. In the second set of 
tanks, in which more time will be given for the settlement 
of the matters in suspension, the sewage will be deprived 
of nearly all the remaining suspended impurities, namely, 
one-fifth of the mineral, and four-fifths of the organic 
matters. If we assume the gross weight of the organic 
matters at 50,000 tons per annum, the mineral ingredients 
will, according to the analyses quoted by General Scott, 
equal ico,ooo tons, and the total of 150,000 tons thus 
obtained, is, in reality, a very low estimate of the amount 
of the suspended matters in London sewage. These 
matters, General Scott is of opinion, he could roughly 
separate in his tanks thus:—In the detritus tanks he 
would obtain 80,000 tons of mineral matters, together 
with 10,000 tons of organic matters; in the second set of 
tanks he would expect to find about 20,000 tons of mineral 
matters mixed with about 40,coo tons of organic matters. 
The exact percentage composition of this latter sludge 
would, he believes, after studying and comparing many 
analyses apd valuations, be somewhat as follows :— 





Organic matter (without nitrogen) ... 66°50 
Nitrogen s.. srl as as Aur aal En | aas 3'50 
Phosphoric acid 2°80 = tribasic calcie phosphate... 6°07 
Potash dio Wess: Teas neh eae. gee wide? SY 1°25 
Sand and inert mineral matter 22°68 

100°00 


In the debate which took place after the paper, Dr. 
Frankland, while admitting General Scott’s process to be 
“worthy of trial,’ took exception to*this estimate, and 
maintained that his experience was “that after the sefara- 
tion of detritus fom London sewage, the maximum per- 
centage of organic matter was 63, whilst the minimum was 
21, the average being 394, and these high percentages were 
obtained under exceptionally favourable circumstances, 
because, in the collection of these samples of sewage, 
little or none of the so-called detiitus was mixed with it 
at all.” He further stated that “he did not think it 
would be safe to calculate on more than 33 per cent. of 
organic matter in the dried sludge.’ This question of 
the possibility or otherwise of effecting a separation more 
or less perfect, of the mineral from the organic elements 
of the sludge lies at the 10ot of General Scott’s proposals, 
and while giving all due weight to Dr. Frankland’s high 
authority, we are compelled to admit that General Scott’s 
figures, many of them based on the analyses of Dr. 
Frankland himself, seem to point in the oppogite direction 
to that pointed out by Dr. Frankland, as concerns the 
relative proportion of the mineral and the organic matters 
after settlement. . 

_ The question to be decided is, admitting the composi* 
tion of the Sewage solid to be in the first instance 2 
mineral to 1 organic, can we reduce this proportion to 


2 Spite to r mineral, hy bringing the sewage to a state 
ies 


of quiescence in tanks? This could be tried on a suff- 
-ciently large scale to settle the point at is8ue in a vgry 
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short time, and as it is a question which toa great extent 
depends boon the result of actual experiment on a large 
scale, it is certainly one for the officers of the Metropolitan 
Board of Works to decide. . 

Passing “ver the theoretical values of the deposits, 
based upon their contents in nitrogen, phosphoric acid, 
and potash, which General Scott has dealt with very 
carefully, we come to the question of Meodorising the 
sludge and its preparation as a manure. For the former 
purpose the employment of slaked lime is advocated, used 
in the small quantity of only °66, or less than 1 per cent. of 
the total weight of the sludge. This slaked lime, made into 
milk of lime by the addition of water, is to be thoroughly 
incorporated with the sewage deposit, and a sufficient 
amount of crude sanerphespbate is therr to be added, in 
order neatly, but not quite, to neutralise the lime. A 
crystalline ae thoes of phosphate of lime is thus formed 
in the sludge, which greatly aids in the drying of the 
compound, or, to put it more correctly, facilitates the 
extraction of the water. Some of those who took part in 
the debate doubted whether General Scott, in his estimate 
of 20s. per ton on the dried material, which included the 
cost of chemical treatment, had made a sufficient allow- 
ance for the great Jabour and difficulty which would have 
to be incurred in drying the sludge for use as a manure. 
Dr. Voelcker, who pointed out that “he had gone very 
carefully into the figures in the paper, and was very glad 
to find that General Scott bad avoided those exaggera- 
tions which frequently disfigured calculations of this 
kind,” quoted some observations he had made tending to 
show that sewage sludge parted with water with extreme 
difficulty, though he admitted that after treatment with 
lime and phosphoric acid such sludge would dry with 
greater rapidity. In the various forms of filter presses 
now largely used for drying clay slip and expressing pre- 
cipitates, very great improvements have recently been 
effected, and it has been stated on good authority that it 
becomes possible by their use to reduce the moisture in 
such materials as low as 50 per cent. There still remains, 
however, a large proportion of water to expel, and, as 
Dr. Voelcker stated, this can only be accomplished by 
means of artificial heat. 

The question of the cost of drying sludge is one which 
possesses many features of interest, and the entire subject 
would be one well worthy of the special consideration of 
the Society of Arts at their annual conference on the. 
treatment of sewage. We should hke to have devoted 
more time to the calculations of General Scott of the 
theoretical value of the three chief fertilisers present in 
sludge, viz., nitrogen, phosphoric acid, and potash, as also 
to the expense of preparing soluble phosphoric acid, con- 
cerning which latter point Dr. Voelcker threw out some 
valuable suggestions during the discussion, but we must 
now conclude. We entirely agree with General Scott in 
his denunciation of the folly and imprudence of continuing 
to cast raw sewage into the Thames; he has certainly 
pointed out a way of greatly abating the present evil, and 
as the plan he advocates could be tned upon a sufficient 
scale at an almost nominal expense, we feel justified in 
urging with Dr. Frankland that this should be done, and 
we cordially echo his concluding observation, “that the 
Board of Works have to right to look for a profit in 
getting rid of the objectionable matter. If they can suc- 
ceed in doing it withoftt a loss or at a cost not greater 
than that involved in dredging it out of the river again, it 
ought to be done; because if sewage mud is depgsited in 
the nver there must be an obstruction to na tion, 
besides the putrefaction of organic matters which, when 
deposited on the banks of a tidal estuary, fecome very 
offensive, especially ın warg? weather.” ° 

So,far as ene can judge from the facts adduced by 
General Scott, his scheme promises t# be more efficient 
for the ends aimed at than any hitherto, proposed, and 
certainly*it seems to aber the great scientific principles 
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licable to the subject have been kgpt well in 
‘our standpoint this must be the test 
ney of any scheme for the disposal of sewage. 
tat hitherto those with whom the d&cision rests 
it scheme shall be adopted for the isposal of 
‘ of London have looked upon the question’ too 
a’ one between rival “schemes,” and considered 
too much fhè supposed interests of rival “ bodies,” 
| too little the clear teachings of science and the wel- 
fare of the public. It is evident that for London, at least, 
the whole subject of the disposal of sewage will have 
very soon to be reconsidered, and we trust that the 
authorities. concerned will take into their council 
reputable chemists and physicists, who we are sure, can 
have no interests more at heart than to see the un- 







ea 

















































THE NE w WEALDEN DINOSAUR 


i AT the last meeting of the Geological Society, Mr. 
Whitaker Hulke, F.R.S., brought forward some 
new ts concerning the remarkable Dinosaur Ornt- 
thapsts, which cannot fail to interest both geologists and 
naturalists, 
In the original collection of Wealden fossils made by 
Dr. Mantell, and acquired for the British Museum, were 
two fragmentary bones, the nature of which was somewhat 
doubtful, Dr. Mantell regarded and figured one of these 
is: a..tympanic bone of Jgwanedon, at the same time 
inting out that it presented some resemblance to a 
tebra; Prof. R. Owen adopted Mantell’s views, and 
gured itas the tympanic bone of /gwanodon, or, perhaps, 
Cetiosaurus or Streptospondylus. 
n 1869 Prof. H. G. Seeley pointed out that the fossil 
in question was undoubtedly a portion of a vertebra, and 
of-a new and very remarkable type. It exhibited 
nts. of comparison with the vertebra of birds, in the 
f its construction, and in the existence of great 
ties penetrating into the centrum. Hence Prof. 
Seeley, suggested for it the generic name of Ornithopsts. 
a In 1870 Mr. Hulke, who was at that time unaware of 
ne Prof, Seeley’s determination of the vertebral character of 
othe British Museum specimens, gave a description of the 
neural arch of a vertebra which he had discovered in the 
Wealden of the Isle of Wight. From the beautiful 
character of the groined entrance to the neural canal, Mr. 
Hulke was led to suggest the name of Eucamerotus as a 
provisional one for the new Dinosaurian genus which the 
‘specimen evidently represents. 

He especially pointed out as of great interest the 
enormous size of these vertebra:, and the fact that they 
te built up of thin plates of very compact osseous tissue, 
ith immense spaces of cancellous tissue between them. 
ta later date Mr. Hulke recognised the identity of his 
tae with the Ornithopsis of Prof. Seeley. 
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; "Owen agaig took up the study of the 
forms in the British Museum. He adopted Prof. 
eeley’s and Mr. Hulke’s views as to the vertebral 
_cbaracterof the fossils—but he rejected Prof, Seeley's 
generic name on the ground ethat the resemblance 
between these vertebrae and those of birds is merely 
superficial, and that the name of Oæzithopsis is therefore 
misleading, Prof. Owen described two new forms pre- 
senting this peculiar structure in the vertebral column, 
and to Wese he gave the names of Bothriospondyius and 
- Chondrostosaurus ; he insisted that the large cavities 
sen in the fossil vertebrae were probably originally filled 
with cartilagifious substance,eas is the case in the sharks 
and.rays, and argued, theref$re, that any compagison 
hh the vertebræ eof birds was a misleading one. Mr. 
ce and Prof. Seelty,ehowever, while admitting that the 
re. does hot necessarily*imply the powers Df flight 
forms possessingjt, yet insist tlfat in all probability 
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the cavities in the vertebræ were tyue air-cells, and ther 
















fore that the structure is $fird-like;” on these groit 
they maintain that the game of Ornithopsis ought not to 
be superseded. e 

In 1877 Prof Marsh recognised amoñg the numerous 
Dinosaurian remains obtained from Colorado a numb 
of gigantic forms with vertebra preserftimg the same 
peculiarities as are found in Ornithopsis ; to these forms 
he gave the names Aflantosaurus, Morosaurus, Apato- 
saurus, Allosaurus, and Diplocus. Prof. Cope had: 
simultaneously described three other forms—Camara-_ 
saurus, Amphicwlias, and Epanteréas, all presenting the. 
same peculiarities as are found in th Engl ish form Orai- 0 
thopsis. One of the American form rus had © 
a femur seven feet in length, When the = ; 
American palæontologists visited this count 8, 
they both recognised the specimens of Ornithopsis in — 
Mr, Hulke’s collection as presenting numerous points. 
of resemblance with the: new forms which they had 
described. 

Now in the communication which he has recently made 
to the Geological Society, Mr. Hulke has described ver- 
tebra from several parts of the spine of Ornithopsis.: 
This he is enabled to do by the courtesy of the Rev. W.. . 
Fox, of Brixton in the Isle of Wight, who has long been 
such an indefatigable collector of the vertebrate fossils of | 
the Wealden, and has permitted Mr. Hulke to make use 
of his materials. Mr. Hulke shows that while the dorsal — 
vertebræ were closely bound together by processes, so 
that this part of the spine must have possessed great 
rigidity, as is the case with birds, the cervical vertebra. : 
indicate the existence of the greatest mobility. But the 
point on which Mr. Hulke principally insists, from its 
bearing on the discussion which has taken place between. 
himself and Prof. Seeley, on the one hand, and Prok 
Owen on the other, is that the cavities and cancellous © 
tissue are confined to the dorsal vertebra, and do not... 
occur in the other portions of the spinal column» ; this he’ 
insists is inexplicable, if, as Prof. Owen insists, the cavi- 
ties in question had no functional character, 
filled up with cartilaginous tissue, while it finds ady: 
explanation in the supposition of Prof. Seeley and himself ae 
that they are truly pneumatic cavities. Mr. Hulke also 
points out that there are reasons for believing that some 
at least of the vertebrae referred to the genus Cetiosaurus.. 
belong to the new group of forms to which so much atten. 
tion has been directed during the last few years? 

There can be if doubt that there existed during 
mesdzoic times, both in this country and on the American 
continent, a group of reptiles of gigamtic dimensions, 
which presented such peculiarities of structure, especially 
in their vertebral column, that they must be. placed ina 
distant sub-order of the Dinosauria. : For this, perhaps 
the name of Sauropoda, suggested by Prof. Marsh, may 
be adopted. ; 

The existence of this bird-like character of pneumatic 
bones in reptiles of such gigantic dimensions as these” 
peculiar Dinosaurs undoubtedly were is certainly very 
startling and unexpected. At the same time we believe 
that neither Prof. Seeley nor Mr. Hulke favours the idea. 
that the forms in question were capable of flight.. Mr. 
Hulke promises shortly to add another to his valuable 
contributions to our knowledge of these forms py describ- 
ing the limb-bones of Orzithopsis and its allies, and dis- 
cussing the habits which a study of their structure ‘seems 
to indicate. Afl geologists and naturalists will look forward 
eagerly for the promised memoir, 

































































CASSELL’'S NATURAL HIST@RY} = oo 
HE third volume of this well-illustrated and po; dar ; 
account of the animal kingdom contains descriptions - 
of the Ruminantia by the late lamented A. H, Garrbd, 





- 
dited by P. Martin Duncan, M.B. (Lond.), F.R- S, FG. > Vol. ii. 
Toa on: or Petter, and Galpin, 1879.) 
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M.A, ; of the Rodentia by W. Š. Dallas ; of the Edentata 
ang Marsupialia by tlt Editer, and of the first two Orders 
of Birds by R. Bowdler Sharpe, 

The S imals are divided into the Bovidæ, 
the Cervidæ, the a mr the Ty®podæ. A'little 
more attention to typographical details would have 
assisted in aking this division more clearly perceptible. 
Thus the first three chapters are headed quite correctly, 
* Artiodactyla—Ruminantia ; Bovidæ,” while Chapter IV. 
is headed “The Cervidz,” and Chapter V. has no chief 
heading at all, although it treats of part of the Cervide, 
the T. idæ, and the Tylopoda. Sugh a want of uni- 
formity is apt to be a stumbling-block to the student, 
whose perplexity is no little increased when he finds the 
same confusion not only in the headings of the chapters, 
but also in the text itself. Thus, in the chapters on the 
Edentata the author seems only to have awoke up to the 
necessity of giving any details of the order as an order, 
when he had just finished all he had to write about the 
species contained in the order; and as a consequence, not 
only is the cart put before the horse, but the account of 
the order is far too short, and almost nothing is said as to 
the many anatomical peculiarities characterising it. So 
much for criticism, which we make in the interests of the 


(J 
NATURE: ` : 





*[ Dee. 11, 1879 





. 

work itself, which, if completed as begun,*will doubtless 
form not Only a work of useful reference to the general 
reader, but also will be most useful as an encyclopaedia 
of zoology.g To constitute it a complete natumal history, 
of course the other kingdoms of nature will have to be 
also treated of. 

For the antler-less deer (Tragulide) Mre Garrod 
coined the useful word “deerlets.” Imfespect of their 
toe-bones they seem to stand intermediate between the 
swine and the true ruminants. Each foot in the common 
pig possesses four toes, that corresponding to our thumb in 
the fore-limb ahd to our great toe in the hind-limb being 
absent. The bones of all the toes that are present are 
quite separate from one another just as in man, but those 
of the outer and inner digits in cach limb are smaller than 
those which bear the larger hoofs. In the true ruminants, 
as is well known, these larger toes are partially fused 
together, the bones of the two central digits forming the 
“cannon bone,” while the bones of the other toe are 
reduced to mere splints, or disappear. In the deerlets 
these bones are not blended at all in the fore-limbs of the 
water-deerlet of West Africa; in which, as in all the other 
species, the digits two and five are perfect from end to 
end. The want of antlers in either sex is another distin- 





‘Lhe Lophiomys. 


guishing peculiarity. We would gladly have had more 
etails given us of this very interesting group, the scientific 
names of the species of which are in no one instance 
given. 

The chapters on the rodents are very well and carefully 
written, and the classification adopted is that proposed 
by Mr. Alston. The orderly sequence of the families in 
this section of the work might be commended as an 
example, and the scientific names of the species following 
their English names, in italics, is an immense improve- 
ment on the plan generally adopted throughout this work, 
and as a oe that the reader will find in this section 
new as well as interesting information, we quote the fol- 
lowing account of perhaps the most remapkable rodent 
known :— 

“ The importance of an animal in the zoological system 
by no means depends either upon its size or on its 
abundance inethe world; its rank in the classification is 
decided solely by peculiarities of organisation which dis- 
tingujsh it more or less from its fellows; ang in many 
cases the creatures which are regarded with the most 
interest by the naturalist are those which seem most to 
withdraw, themselves from general observation. A sirtgle 


genus, perhaps containing only one or two species, may, 
by a singular combination of characters, be so completely 
isolated from all the recognised allied groups that it 
cannot be placed in any of them, and accordingly a 
distinct family, possibly even an order, has to be estab- 
lished for its reception. Sometimes subsequent. dis- 
coveries add to. the number of species forming the group 
thus set up, and in this way the presgience of its founder 
is confirmed. Sometimes the group remains in its original 
condition, leaving us, according to circumstances; to 
regard the anomalous creatures of which it is composed 
either as a special development of their type, or 
as the residue of a group which may have eda 
erence variety of forms at some past period of the earth’s 
istory. 

“ The latter is perhaps the case with the curious little 
rodent which alone forms the present family, of which its 
original describer, M. Alphonse Milne-Ed writes as 
follows :—‘Ineits general Aspect it somewhat resembles 
certain opossums, and like these it is pedimanous (ha 
the hin feet hagd-like); but these afe the only analogies 
it pgesents to the marsupial§, and in its dehtal system, as 
also én the rest of its organisgtiog, we easily see tHat it 
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belongs to thforder Rodentia. It differs, however, from 
all the members of this group by characters of consider- 
able importance; I may even say that, by some pecu- 
liarities o$ structure it departs from all otheg mammals, 
and that we find in it anatomical arrangemem®s of which 
we have hitherto had examples only in the clase of 
reptiles.« After an exhaustive discussion of the cha- 
racters of thiseeurious little animal, M. Milne-Edwards 
comes to the conclusion that it is most nearly related to 
the members of the following family, and especially to 
the hamsters, although he found it impossible to unite it 
with them. In this course he has been followed by other 
writers, 





“ The general construction “of the skull is the same as 
in the Muride, but from the temofal ridges thin plates 
are developed, which berd downwards, and grticulate 


with similar plates springing from the malar bones, and * 


thus completel® arch over, the tefnporal fosse after a 
fashion only met with in certain reptiles, and especially 
in the Hawksbill Turtle (Chelone caretta), g The whole 
upper surface of the skull is covered with minute but per- 
fectly definite granules, arranged with much regularity, 
and these, which occur in no other mammal, give the 
skull a very peculiar aspect, such as may be seen in some 
fishes. As in the Muridz, there are three molars on each 
side in each jaw, and these are rooted and strongly tuber- 


. Hoffmann’s Sloth (from lite). 


cular; the foremost in each seriesehaving three and the 
others efch two ridges. Without entering in detail into 
the peculiarities described at great length by M. Milne- 
Edwar, we may say that in its general structure, and 
especially in that of the skeleton, the animal is murine, 
but with a yery important 
collar-bones,vhich are welledeveloped in the rats and 
their allies, are here reduced, £s in the hares and rapbits, 
so as to form only¢wo small bony styles freely suspended 
among the muscles, ànd that the first toegn the hind feet, 


hand which the animal uses freely in climbing. The 
czcum is small. 

“Tn its exfernal characters this animal is as remarkable 
as in its anatomical structure. In general appearance, as 


| stqted by its describer, it has much resemblance to a 


| 


distinction, namely, that the | emall opossum, but the bushy tail and the peculiar 


arrangement of the hair on the body are met with in no 
marsupials. The head is small; the general form stout ; 
the limbs sort, and the hind ones not much longersthan 
their fellows; and the ears are of moderate size And 


although not véry long, is so®attached as to beoppasite sparingly clothed with hair. The prevailing colour is 
P p y p. A 


to thè rest, thus convgting the org¢h into a prehensile 
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bladkish-brown, but a triangular spot on the forehead, a 
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streak under each eye, and the fip of the tail, are white ; 
and, the long hairs wHi¢h clothe the body and tail are dark 
only in the middle, the base &ng tip being white, as are 


° also a great quantity of finer and shorter hairs which form 


a sort of under fue, But the chief peculid¥ity of the coat 
is to be found in the arrangement of the hairs of the body. 
The long haigs ef the middle of the back and tail, some 
of which are nearly three inches in length, are capable of 
being raised into a nearly upright position, forming a sort 
of crest which gives the animal a very peculiar aspect, 
and this crest is separated from the pendulous hair of the 
flanks by a sort of furrow clothed with vgry peculiar hair 
of’a greyish-tawny colour. These hairs are unlike any 
‘others known to occur among mammals. The apical 
part is of the ordinary construction; but the following 
portion down to the base is ‘ very rugose, and presents a 
spongy aspect, due to the interlacing, and, so to speak, 
` felting of a multitude of epidermic filaments emanating 
from radiate cells, which constitute a perfect network of 
irregular meshes. Within the sort of sheath thus formed 
longitudinal filaments which break up into bundles of 
fibrils are to be seen.’ 

“ Very little is known as to the habitat of this animal, 
which M. Milne-Edwards has named Lophiomys imhaust, 
the former name referring to the crested character of the 
back, the second commemorating the person who first 
‘brought the creature to the notice of naturalists. M. 
Imhaus, stopping for a few hours at Aden, on his way 
home from Réunion, saw a living specimen of this rodent 
in the possession of a Negro, from whom he boughtit, but 
could learn nothing as to its origin. He inferred, how- 
ever, that it had not been brought very far, and that its 
native country was either Southern Arabia, or some region 
ån Abyssinia, or Nubia, on the other side of the Red Sea. 
This specimen was brought to France, and lived for about 
a year and a half in the Garden of Acclimatization in the 
Bois de Boulogne, where it fed upon maize, vegetables, 
and bread, slept during the day,*and climbed with ease 
upon chairs and other convenient objects by the aid of 
its hinder hands. It never took its food in the fore-paws 
to carry it to the mouth as so many rodents do. When 
irritated it elevated the crest right down to the end of the 
tail, and defended itself by biting vigorously.’’ 

The chapter on the fossil Rodentia contains a large 
number of facts packed into a small compass ; reference 
will be found in it to very many of the recent discoveries 
of rodent gemains in the miocene deposits in America, 
and a detailed account is given of tha® remarkable fossil 
form called Mesotherium cristatum, by M. Serres, an@ for 
which Mr. Alstop has formed a section of the rodents 
called Hebetidentata from their incisor teeth, which, 
instead of having the chisel-like edge so characteristic of 
the incisor teeth of all rodents, are continuously enamelled 
and are four in number in the lower jaw, and two in the 
upper. The skull and teeth of this strange form are 


figured ; as Mr. Alston says, “It appears to have been a | 
` survivor, to pliocene times, offa much earlier type, which 


‘represented an era at which the Rodents were not yet 
clearly marked off from their allies. 
seems. to continue zx/o the order Glires, that line of 
affinity which Prof, Flower has pointed out as extending 


from the typical. Ungulates through Hyracodon, Homa- | 


Jodontotherium, Nesodon, and Toxodon.” 
The follwing is an account of Hoffmann’s sloth 
(Cholepus Hoffmanni):— 


Infact, Mesotherium | 
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“This is a sloth with two clawed fingerseon the fore, | 


and with three claws on the hinder extremities. 
‘specimens are occasionally brought to Europe, especially 
from Pofto Rico, so that its general appearance may now 


Regent's Park. If it be looked at there in the day-time, 
it certainly merits the game of sloth, for it resembles a 
bande of long, light, brown hair, fixed on the top of a 
‘bar of wood close to an upright branch, or buddied up in 


. . 


. . 


Living | 


1 
| 
. 
and then be Studied at the Zoological Gardens, in the | 
| 
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a corner gn the*ground ; but in the morning, and also 
late in the evening, the creature begins to move slowly, 
and to look out for the food put for its use on the floor of 
the den. F the Hoffmann’s sloths have pale Brown hair, 
whiter at the tips, and a white face, showing a brown 
band across the nose, extending to a ring round each eye. 
They have also a long and full crest of hair on the neck, 
and the hair on the limbs is darker thal fhat of the res: 
of the animal. Dr, Peters, who discovered this sloth, 
examined the skeleton, and found nly six vertebra in 
the neck, and in this it differs from the Cholepus just 
noticed. : : 

“ When its food, consisting of carrots and lettuce, and 
bread-and-milk, is put down in the morning it is soon in 
movement, and enjoys its milk hanging down from a bar 
with its hind legs, and resting its back on the floor of the 
cage. It seizes the food between the claws and the long 
straight palm of the fore-foot, and passes it ‘into its 
mouth, chewing actively with the molar teeth, especially 
with the first, which are sharp. It cares little for the 
spectators, and when it has finished, slowly mounts up 
into a corner of its little den and settles down to sleep. 
In the evening it becomes lively, for it is, and, indeed, all 
sloths are, nocturnal in habit. The hairless snout, of a 
light red tint, the absence of ‘smellers,’ the little eyes 
with a few hairs around them, and the broad forehead, 
give the animal a curious appearance, The hair is 
brushed back on the forehead, and comes around the 
very small ears on. to the cheeks, and is whitey-brown, 
and this same tint is seen over the whole of the back in 
long slender hairs. But the under hair is light red or 
red-brown. The long and slender hand, with its two 
claws, contrasts with the rather bulky upper part of the 
limbs, and the flesh-coloured palms are very remarkable. 

“The whole of the sloths lead very monotonous lives ; 
their food is ever within their reach, and it is abundant, 
and they do not appear to have to compete much or at all 
in the struggle for existence with other animals. Their 
enemies are snakes and the carnivora, but it is evident 
that they are much more readily preserved by their habits 
from the latter than from the former. Leading such an 
uneventful existence, there is no great call upon their 
nervous energies or intelligence, and these are at a low 
pitch. The brain consequently is very simple in regard 
to convolutions, which are few in number and shallow.” 

The portion of this volume devoted to the birds is what 
might have been expected from so'well-known an ornitho- 
logist as Mr. Sharpe. In the preparation of the chapters 
on the anatomy of a bird, he acknowledges his obligations 
to his colleague in the British Museum, Mr, Jeffery Bell, 
and an excellently well written chapter it is, though it 
ends a little abruptly; and the periods of incubation in 
the case of some of the best known birds might usefully 
have been added. 

In the present volume, the two first orders, that of the 
birds of prey and of the picarian birds, are treated of, and 
the rest of the orders will probably form volume iv., the 
publication of which, we trust, will not be long delayed. 
While aware of the vast multitude of the feathered throng 
which Mr. Sharpe has to pass under review, might we 
suggest to him that it is very important that when be 
gives a paragraph to a sifb-family, he might so arrange it 
as to let the reader discover without difficulty what 
species quoted reall? belonged to it? | Thus, the 
arrangement on p, 310 is very perplexing. ‘The sub- 
family of the cockatoos is of the same value, so far 
as classification goes, as that of the Amazon “farrots 
or of the Conures, and yet there is no uniformity, so 
far as typographical details go, to indicape this. If 
there be a genus Androglas$a, it is. not alladed to, and 
for want of qfloting, at least one species of the genus 
Nasiterna in the preceding paragraph, the “it” that 
was aes T M&foor by vop Rosenberg must remain an 
unkfiown bird to the,reatler. -There are said to be about 
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thirty species @f Amazon parrots known; whidh, then, is 
“the Amazon parrot” figured? The text is appealed to 
for an answer in vain. Not two lines are devoted to the 
Macaws. ,The same is very much the case gll through : 
thus, the honey-guide is figured after Keule ’s sketch; 
eleven species are known, but neither is the name given of 
the speqjes figured, nor is the name given of the species 
whose habits are described. The common goat-sucker, the 
whip-poor-will, and the lyre-tailed nightjar, are figured, 
and yet no scientific names forthem are to be found. No 
doubt both author afid editor will agree with us that the 
value of this work would be greatly added to if the good 
example set in this matter by Mr. Dallas were followed. 
The illustrations are in general very good, but is there 
not one egg too many in the nest of the edible-nest swift- 
let? The general get-up of the volume—type, paper, and 
binding—are all that could be wished, and despite the 
few things in it which we think might be amended, we 
most cordially recommend it and its predecessors as very 
excellent volumes on the natural history of the mammals 
and birds, 


PROF, HUXLEY ON TECHNICAL EDUCATION 


AT the lecture by Prof. Silvanus Thompson, on “Appren- 
ticeships,” at_the Society of Arts last week, Prof. 
Huxley was in the Chair, and in inviting discussion on the 
paper, said he would commence it by making a few remarks 
himself. He had listened to Prof. Thompson’s paper 
with gratification, not only on account of the good sense 
it embodied, but also fora more selfish reason, inasmuch 
as it entirely accorded with the views which he, comin 
to the matter from a different side, had himself expresse 
Unfortunately he had no personal acquaintance with the 
ordinary kinds of work in what were called handicrafts, 
but he ventured some two years ago in that very room 
to point his remarks with respect to technical education 
by the knowledge he possessed of medical education. He 
then expressed a hope that something real and practical 
would soon be done by the City Guilds, which had done 
him the honour of consulting him on this subject of 
technical education, and the advice he gave them was 
im precise accordance with the principles which Prof. 
Thompson had laid down that night. Whatever might 
be the merits or demerits of the old system of TE 
ticeship, it was as thoroughly doomed ın the different 
kinds of ordinary handicrafts as it had been lòng 
doomed in physic. The only alternatives appeared to 
him to be of two kinds. In the first place, we ought to 
bring within the reach of the young people who were em- 
ployed in our great manufactures the means of carrying 
on their education in the paıticular branches of business 
with which they were respectively occupied beyond the 
time during which the necessities of practical life obliged 
them to be at work in the workshop—that is to say, for a 
period corresponding virtually with what used to be their 
apprenticeship. One of his suggestions, therefore, was 
that there should be established in the neighbourhood of 
the great centres of industry schools to which young boys 
who are learning cestain handicrafts could resort in order 
to 1eceive instruction which would qualify them to work 
skilfully and intelligently at their trade. He likewise 
suggested that the guilds should employ part of their 
large fungs in the establishment of a central institution, 
which should do for the teaching-power of the country 
that which such institutions as the Ecole des Arts et 
Métier@¥n France, and the Polytechnicum at Zurich, did 
in their respective countries. In England there was not 
only a total absence of schools to which apprentices could 
resort, but e were no teachers competent to teach in 
such schools, even if they were established* He theught 
that the suggestidhg he made to the guilds were of a 


sound and practical n&iture, and calculated to advance 
the interests of technical education ip this country. He 
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understood Prof. Thompson” to object to the existing 
elementary training in our Board” schools on the ground 
of its technical nature and of its occupying the minds of 
the student entirely with book learning and matters 
which had no s@rt of bearing on nit future life. No one 
endeavoured more earnestly than he, when he occupied a 
seat at the School Board, to remedy the evilof the exclu- 
sively book character of our ordinary school instruction. 
He did not entertain the slightest doubt that an extension of 
the Kindergarten system, including the use of tools and the 
knowledge of elementary machines, was a matter of great 
importance, but he could not think that the evil of not 
giving hand-work in the elementary schools was after all 
very great. Although it was a great thing to make 
skilled workmen, yet it was much more important to make 
intelligent men. ‘The four or five years during which 
children ordinarily remained at school were not too much 
to devote to even an exclusive study of reading, writing, 
and arithmetic, and to the acquirement of some intelli- 
gent knowledge of geography, the elements of history, 
and the rudiments of physical science. On this point he 
might observe that no pupil was admitted to the Ecoles 
d@Apprentis in Paris until he was thirteen years old, or 
unless he presented his cerhficate of elementary educa- 
tion. If we attained one half or a quarter of the good 
results reached in the Ecoles d’Apprentis, the improvement 
in the condition of the average British workman would 
be exceedingly great. 

In proposing a vote of thanks to Prof. Thompson for 
his paper, Prof. Huxley expressed his belief that, as far 
as London was concerned, it would be a scandal and a 
robbery if a single shilling were asked for out of the 
general revenues of the country for technical education. 
The City of London Guilds possessed enormous wealth, 
which had been left to them for the benefit of the trades 
they represent. If the people did not insist on the 
wealth being applied to its proper purpose, they deserved 
to be taxed down to their shoes. It would be well if those 
who had charge of these matters in the city of London 
would understand that they were morally bound to do 
this work for the country, and he hoped if they continued 
to neglect the obligation they would be legally compelled 
to do it. 





NOTES 
No more than justice has been done to Sir Joseph Whitworth by 
granting him a prolonfation for five years for his process of mann- 
facturing fluid-compressed steel. The powerful evidence brought 
before the Committee of the Privy Council as*to the utility of this 
steel could not be resisted. Mr James Wright, the Engineer-in- 


Chief of the Navy, stated that the invention ‘has met a want “ 


long felt for the principal parts of marine engines which have 
been subject to failures ;” from his experience of it he has per- 
fect trust in it. Mr. Hotchkiss, the patentee of the revolving — 
cannon used by the French Gbvernment, stated that he never 
had occasion to reject a single Jarref of the steel, The evidence 
from Mr. J. Davidson, of Woolwich, Mr. Purdey, the well- 
known gun-maker, and others, showed that by getting rid of the 
air-cells the steel answered perfectly, and is a better metal than 
had ever been produced by any previous process, Their Lord- 
ships were satisfied that ıt would in all probability be highly 
useful ‘in carrying out the highest achievements of engineering 
skill,” + 

THE long-expected experiments by the Thunderer Gun Com- 
guittee commenced on Tuesday at the proof butts on the 
Government marshes, Woolwich, In connection with these 
experiments, Su Wolliam Palliser organised, and last week 
carried out,,a successful series of experiments with a doubly- 
loaded gun, in order to ascertain whether double-loading wes or 
was not the caŭse of the bursting of the ZAunderer’s gun, Five 
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double charges were fired, each successive charge being increased 
in jength. No sign of* faw or glamage'could be perceived. A 
similar- result attended experimdhts with an air-space between 


the powder: charge and the~base of the i saa But when |: 


shall we have- ax ganner like’ Frgude to abolish ‘experiments on 
the scale of 12 inches to a foot? The navy now build a pa.affin 
boat for a feve slfillings, instead of a real one costing a quarter of 
a million to'expermment with, What will the experiments, 
including the bursting of the gun, cost? If smaller experiments 
cannot be devised, no one has a right to say that-Palliser’s 
experiments on a smaller scale teach us nothing. 


WE are glad to see that decisive action has been taken- on the 
side of the United States for the acquisition of the ground in the 
neighbourhood of Niagara Falls as an International Park, and 
60 preserve visitors from the innumerable annoyances to which 
they are at present subject. At a meeting of the Board-of Com- 
missioners of the New York State Survey, on November “20, 
Director Gardner, of. the Survey, presented’ conclusions arrived 
at by the board’at its*mecting in Niagara last September, illus- 
trated with ziaps, diagrams, &c. The plan proposed ik'to take 
a strip along the American bank, varying from 100 to 600 feet 


in width, extending two miles from the new suspension bridge: 


to the head of the rapids, and plant it with trees, to shut out 
from view the ugly bazaars, mannfactories, booths, and hotels 
which destroy the natural scenery of the banks, The plan also 
involves the purchase of Goat and Bath Islands, which, the 
Commission has reagon'td believe, can be bought. The proposed 
park will extend: to and include Canal Street, in the village, 
over'which the State now has jurisdiction. Director Gardner 
places the total amount 1equired to secure all the property needed 
at 800,000 dols. The Commissioners thought the estimate too 
low. A report recommending that the State shall purchase the 
property will be prepared by Messrs. Dorsheimer, Stout, and 
Barnard. It is the unanimous opiaion of the Commission that 
New York should. proceed to reclaim her side of Niagara with- 
out reference to°what- Canada may do. One map, shown by 
Director Gardner, indicated that the recession of the Falls since 
1842, when a trizonometiical survey was made, has been some- 
thing over 100 feet. 


FRENCH meteorologists have observed a curious analogy 
between the present season and the severe winter 1788-1789, 
This winger Was observed and desciibed by Cotte, one of* the 
most celebrated Fiench meteorologists. “The frosty weather set 
imon November 25, and ended on January 13. On Detember 
25 intervened a partial thaw. The end of January and February 
were relatively génial, and the frosty weather again set in on 
March 4, and kept on up to the end of the month, Frost was 
go-infense that wine was congealed in'cellars. The thicknes3 of 
ice on the Seine was 18 inches, and the breaking of the ice 
happened only on January 20, Note was carefully tahen of the 
minima observed in a large nfimber of Continental cities, It 
was observed that the minimum of temperature happened in 
Germany on` December 18, in France on the 31st, and in Russia 
Only ori January 5. During frosty weather the wind was almost 
alivays' blowing -from north-east with clear sky. Sométimes it 
was blowing from south, but then snow was falling, sometimes 
with great ebundance, 


THE quantity of snow which fell in Paris during the day of 
December 4 and the ensuing night, according*to a calculation 
made by a member of the Municipal Council, amounts to 
245,00Q,000-cubic feet for the interior of the fortifications. * i 
has been estimated that the expense for removing by handwork 
and carting this immense quantity of snow, would be about 
800,900 francs, 


e . 
THE dates of the freezing of the Neva have been carefully 
observed from 1703. It has never frozen sooner than in g8o5, 





“on Octobe 16, nor later than in 1740, when it ffoze on Detember 


28. This® year the date is November 15; the mean-date is 
November 13. 


SOME odious statistics of gas-lighting in- Paris ‘Have “been 
published recently. The greatést duration of-public lighting is 
14h, 30m., and sthallést-sh. asm, The cost of gawfor public 
and piivate’ establishments is 2,000,000/., but one pound per 
head for each inhabitant of Paris. The total consumption of 
gas is 6,500,000,000 cubic feet. In 1880 the Paris Municipality 
intends to enlarge its hghting expenses by 16,000/,, and- 8, 000/, 
for establishing new gas-lamps, - No- provision appears to be 
made for electricity. 


THE excavations at Olympiad under the auspices of thè German 
Government have been resumed this winter with a force of 100 
workmen, A statue of Nemesis, and heads of -Titus; of a 
kneeling infant, and of- Paionios’ Nike have already-been un- 
earthed this season. The total number of works of. art thus far 
excavated is sixty-seven, consisting of forty-one figiires! and 
twenty-six heads. 


WE regret to have to record the death of Madame Louis 
Figuier, the wife of the well-known author of so many popular 
works in science. Madame Figuier has written a number of 
plays, and has been a fellow-worker with her husband in the 
publication of his ‘‘ Théahe Scientifique,” which-has appeared 
quite recently anonymously, 


Dr, H. TRIMEN, who leaves England to assume his appoint- 
ment in Ceylon in January, is succeeded in the editorship of the 
Journal of Botany by Mr. James Britten, F.L.S., of the Botanical 
Depatment of the British Museum. 


A METEOROLOGICAL station has been opened at Prato; thus 
connecting Fiesole and Florence with Pescia and Lucca. 


TELEGRAPHIC communication between Paris and other cities of 
France and the Continent has been almost interrupted by snow, 
It is only in Germany that the telegraphic service has continued 
almost unimpeded, owing to the establishment of subterranean 
communications. 


Messrs. SAMPSON Low AND Co. are about to” publish Dr. 
August Weismann’s ‘‘ Studies in the Theory of Descent,” with a 
prefatory notice by Charles Darwin, F.R.S., translated and 
edited, with notes, by Raphael Meldola. Part I.—On the 
Seasonal Dimorphism of Butterflies (with two coloured plates). 
Part II.—On the Origin of the Markings of Caterpillars; On 
Phyletic Parallelism in Metamorphic Species. (with six coloured 
plates). Part IIJ.—On the Transformation “of: the Mexican 
Axolotl into Amblystoma; On the Mechanical Conception of 
Nature. The German text, we aré informed, has been carefully 
revised and brought down to date by the author, under whose 
supervision the chromo-lithographic plates have been accurately 
re-drawn and engraved. 


We understand that Mr. Anderson’s long-promised work on 
Lightning Conductors will now be issued dn a few days, ~ Messrs. 
Spon, of Charing Cross, are the publishers, 


THE well-known Boulak Museum at Cairo has been-under- 
going repais, and the &ne collection was -deposited ima neigh- 
bournng warehouse under what seemed proper: guardianship. 
But, the Zmes correspondent writes, robbers the other day 
bioke in through the roof, and they must have been bbers of 
a certain rank of intellect, for some 8o or 100 scarabees of great 
value pecuniarily, and impossjble to replace, agthey related to 
the early dynasties, were abstracted, although they were’ things 
of x apparent worth to an ignorant persen. 


A COGRESPONDENT of the Werth China Ho ald understands 
th&t the director of the nfagnetic and meteorological observatory 
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conhected with’ the: Roman Catholic mission evtab lishment at 
Sikawei, near Shanghai, has good reason to suppose, after a careful 
study of the typhoon of July 31, that the Chinese typhoons, like 
the cyclone? of the Bay of Bengal, do not have the& centre eight 
points to the right from the direction of the wind (the face being 
turned against’ the latter), as is generally supposed, but from 
nine to ten points a It is certainly of the utmost importance to 
navigators that this conclusion of Pére Dechevrens should be 
carefully investigated, to which end the cooperation of ship- 
masters is invited. THey should forward observations of the 
barometer and thermometer, force and direction of the wind, 
mentioning the latitude, longitude, and height above the sea- 
level of the spot where their observations have been taken, the 
description of instruments used, whether the thermometer 1s 
attached to the barometer, and what cortections, if any, are to 
be.applied, with general description of weather, &c. 


We have received the seventh edition (November, 1879) of 
Prof. E, Morren’s ‘ Correspondance Botanique,” There ıs no 
alteration this year in the plan or scope of this useful botanical 
directory for the whole world; but the necessary corrections and 
additions seem very carefully made up to the date of issue. The 
only noteworthy additions to the list of names for each country 
are in the case of France, which requires two extia pages, and 
Italy, which takes one page more than last year. 


THE Associated Soir’ of the Literary, Scientific, and Art 
Societies of Liverpool was held in St. George’s Hall yesterday. 
The programme was of a varied character, both hterature, 
science, and art, being well represented upon it, The idea of 
thus uniting the various classes of societies in a large town is a 
happy one, and deserves imitation, 


WE notice from the November number of the Umiversity 
College of Wales Magazine that numerous important additions 
have been made to the museum of that institution, which now 
contains collections of very varied character. 


Science Gossip for December publishes a useful hst of natu- 
ralists who are willing gratuitously to assist learners of natural 
history and otheis, peisonally when practicable, otherwise 
through the post. 


PROF. NEWBERRY has reprinted his article on the ‘Geological 
Smivey of the Fortieth Parallel” (New York, Appleton) fiom 
the Popular Science Monthly. We have at various times ieferred 
to the volumes of this magnificent work; Prof. Newberry’s 
paper gives a good résumé of the whole. 


Tue Colonies and Indza calls attention to the fact that a small 
quantity of flax grown in West Austialia, which recently fell 
into the hands of an English manufactming firm, was found to 
be of such excellent quality that a large demand has suddenly 
spiung up in the colony for both indigenous and cultivated flax. 


THE additions to the Zoological Society’s Gardens during the 
past week include three Pin-tailad Whydah Birds (Vidua princi- 
gaits) from Africa, presented by Capt. T. H. Bowyer Bower; 
two Common Chameleons (Chameleon vulgaris) from North 
Africa, presented by Capt. Burke; a Mississippi Alligator 
(Altigator mississippiensis) from the Mississippi River, presented 
by Mr, W. G. Marshall; a Slow-worm (Anguis Jragits), Euro- 
pean, pres@hted by Mr. W. A. H. Bernard Smith; two Red 
River Hogs (Fotamocharus penicillata) from West Africa, two 
Elhot's @uinea Fowls (Mumida ellioti) from East Africa, an 
Elephantine Tortoise (Zestudo elephantina) from the Aldabra 
Island, deposjted; two Prong-horn Antelopes (Antilocapra 
americana) from North America, Slow Loris (Nycticebus tardi- 
gradus) from Malacca, a Laughing Falcon (Herpototheres cachin- 
sans) from Brazil, a Qar-failed Godwit (Limosa lappotica), a 
Common Curlew (Numenius argreaius), two Pématorhine Skpas 


‘ (Stercorarius pomatorhinus), European, pufchased, . 
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OUR ASTRONOYICAl» COLUMN 


° 
ORBITS or Binary STARS®—In addition to elements of O, 3. 
235, which apppear in the recently-published “‘ Hanflbook of 
Double Stars,” Ii. Doberck has lately? investigated orbits for 
the binaries 4 Aquarii and u? Herculis, stars for which no similar 
computation had been previously made. He agsigns a petiod of 
129°8 years for the former, the passage of i at 


1881 ‘80, and for the latter a period of 54°25 years, the periastre 
at 1877'13. The elements give the following angles and 
distances :— 
4 Aquarii. p° Herculis. 
e o w 

1880'5 Pos. 1$8'2 Dist. 6°32 1879°5 Pos, 241°r Dist. 1'05 
1885°5 yy 2420 ,„ 0°22 | 1880'S 4, 247'I 4, T'o 
1890°5 s 205°9 5, 0°32 | 1881'S „n 2534 s TOI 

18B2'5 4, 260I 4, O'97 


The extent of Dr. Doberck’s investigations felative to the 
orbits of the revolving double-stars will’ be`seen from the fol- 
lowing nearly complete lst of objects, for which we are indebted 
to him for the best systems of elements yet in our possession :— 
X 3121, p? Hercules, O.%. 298, a Centauri, y Coron Borealis, 
Scorpii, 2 3062, w Leonis, Eridani, Z 1768, § Bootis, 


Ź 3 
4 Aquaiii, + Ophiuchi, n Cassio a Ophiuchi, 44 Bootis, 
we tis, 36 Andromedae, y nis, o Coronze Borealis, 
a Geminorum, ¢ Aquarii, 0.%. 235. It must be borne in mind, 


in order to appreciate the amount of labour involved in these 
researches, in the majority of cases the orbits are not the 
results of rough or grapliical approxmations, but have been 
worked out with a d of refinement, which exhausts the 
data actually at Dr. Doberck’s command. He has" made this 
subjéct as much his own as Prof, Julius Schmidt has in his case 
that of the variable stars, 


Errors oF THE LUNAR TABLES.—Prof, Winnecke publishes 
observations of the moon made by Dr, Schur at the provisional 
observatory of the University of Strassburg in the year 1878, and 
the corrections required by Hansen’s tables, and by the same 
tables as improved by Prof. Newcomb, who showed the large 
and increasing deviation of the tables would almost wholly dis- 
appear if, for the empirical term, an empirical alteragion of the 
other term due to the action of Venus is substituted, and suitable 
alterations made in the elements of mean motion. The advan- 
tage derived by the introduction of Newcomb’s corrections is 
seen to be very considerable, the signs alternating in the course 
of the year, and the corrections being generally small, while 
with Hansen unaltered there is a larger and uniformly negative 
correction throughout. 

From the same observations there is deduced a correction to 
the mean semi-diameter adopted in Hansen’s tables amounting 
to —1"29. Soon after the appearance of these tables, Dr, 
Oudemanns, by a car@ful discussion of occultations and direct 
heliometric measures, inferred a correction of — 1"'o9. If the 
mean of there values be adopted, we shall hgve for the moon’s 
mean semi-diameter, 15’ 32°16, Dr. Oudemanns’ paper will be 
found in vol. xxvi. of the Afonthly Notices of the Royal Astro- 
nomical Society. 


RE-DIscussion OF ANCIENT SOLAR EcLIPSES.—The publi- 
cation of recent investigations on the motion of the moon, 
appearing to render a new discussion of the ancient eclipses of 
the sun desirable, the work has been commenced under the 
auspices of the Smithsonian Institution, by Mr. D. P. Todd, of 
the American Nautical Almanac Office. The computations so 
far relate to the eclipses of Thales, Larissa, Ennius, Agathocles, 
and Stiklastad, and to the two eclipses of the thirteenth centmy, 
which have formed the subject of an important memoir by 
Celoria, of the obseivatory at Milan, It is proposed to extend 
the original scope of the research to include a largg number of 
ecliptic dates, and great facilities are expected from the use of 
Newcomb’s Tables of Eclipses, which have recently appeared. 
We shall allude further to these tables in a future column. It 
will be seen that this interesting research is in excellent hands. 


THE SOLAR PARALLAX.—Mr. Downing, of the Royal Obser- 
fatory, Greenwich, has made a determination of the sun’s mean 
parallax from observations of Mars in declinatidà at the obser- 
vatories of Leyden and Melbourne, during the very favourable 
opposition in,1877, the same comparigon-stars having been used 
at both stations, The observations were made between July 
and October, but Mr. Downing has only compared them on 
those days when planet and stars were observed at Leyden and 
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Melbourne on the same day or on the following day, so that the 
ch®nge in error of the places inf&gpolated with second differences 
from the, Vautical Almanac, has merely to be carried back for 
93 hours or carried Sorgen for 14% hours. e resulting mean 
solar is 896, Bnd ing that probable error of 
a single observation of declination is 0”'5, the probable error of 
the result is $ ov'og1. The value obtained by Prof. Newcomb 
from similar observations in the year 1862 was 8”°855, nearly 
identical with that which Leverrier held to be pretty definitive, 
and which was given by the planetary theories, or 8°86. In 
most of the national ephemerides, Newcomb’s mean value, 
obtained in his paper on the sun’s distance in the Washington 
Observations for 1865, or 8848, has beeneadopted ; the Con- 
naissance des Temps substitutes Leverrier’s. 





METEOROLOGICAL NOTES 


Mr. E. Knrppinc, Tokio, has written a brief account of three 
typhoons which in the China and Japan Seas in Sep- 
tember, 1878. In twelve charts and one diagram he sets down 
the paths of the three storms and the weather of each day from 
the 15th to 21st, when the third and most violent of the typhoons 
occurred. The heaviest squalls and gusts of wind were met with 
in the front part of the typhoon, or with noith-east and south- 
east winds, whereas they are hardly mentioned in the ship’s logs 
with south-west winds in the rear of the storm. The path of the 
typhoon was to north-west from 15th to rgth, to north on 19th 
and 2oth, when it recurved to the north-east, following a course 
midway between Japan and the continent. Its rate of progiess 
was 10 miles an hour on the average, rising to 25, and falling to 
2% miles an hour. The diagram, which summarises the author’s 
views regarding the behaviour of the winds, seems to raise ques- 
tions which for further inquiry. Thus the south-east wind 
shows, near the centre of the hypothetical typhoon, an in-curving 
tendency, which becomes less and less on receding from the 
centre, till, towards the outskirts of the storm, it is represented as 
blowing outwards. On the other hand, the north-east wind, im- 
mediately contiguous, very decidedly in-curves near the outskirts 
of the storm, but on approaching the centre the incurvation be- 
comes less and less till ıt disappears, The statement 1s made that 
at a distafice of goo miles from the centre, with a north-east 
wind, the centre of the typhoon beais right ahead, but with a 
south-east wind the centre bears south. For a satisfactory 
examination of the points here raised, and other points, such as 
the remarkable changes in the form of the typhoon while off the 
coast of Shanghai, fuller data are required, so that the positions 
of the centre at different times be more accurately ascertained. 
The publication of details of the data in an appendix to the work 
is equally necessary, 

PROF. NIPHER’S Missouri Weather Service Report for October 
last is to , and is of ‘nore than usuad interest. The returns 
show the weather of that State to have been unprecedently warm 
for the season, the mean temperature of St. Louis, viz., 63°°1, 
being the highesf for any October of the past forty years. At 
the same time the rainfall was only 0°57 inch, being, with the 
single exception of 1872, when the rainfall was 0°29 inch, the 
driest October in forty years. The rainfall was unusually small 
over no inconsiderable portion of the State, extending to north- 
west of St, Louis, and in the extreme north-east it amounted 
only to about a inch, whereas, on the other hand, within a 
limited district immediately to Southward round Cuba, and over 
a pretty extensive region in the west, lying to north and south of 
Kansas City, it exceeded 4 inches. The service is being ably 
and vigorously worked, eighteen new stations being added in 
November, so that there are now seventy-three stations, the 
results of whose observations are quickly sent broadcast over the 
State and beyond it, reaching Europe even in the third week of 
the following month, We observe with much satisfaction that 
the efficiency of this weather service is to be greatly enlarged by 
the active co-operation of the directors of the prjncipal oads, 
who have intimated their readmess to makè meteorological 
observations a part of the duties of their station agents 


at points selected by Prof. Nipher himself, 4 
IN connegion with the meteorological work proper of the 
Missouri Weather Service, Prof. Nipher has been ing out 


a magnetic survey of the State during the summers of 1878 and 
1979, the expense of the survey having hitherte been met by 
plivate subscriptions. The results of this survey are given on @ 
valuable map which accompanies the October Resort, showing 
the lines of equal magnetic variation, and attention is dfrected 
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to the tengen 
river-valleys which do not run north and south. A report on 
the climatology of Missouri is in course of preparation by Prof, 


of the needle to set at righ? angles to those 


Nipher, at the request of the State Board of Agricylture. It is 
with some rise we learn that the expense of organising and 
cargying on this service has been wholly borne by two of the 
directors and Prof. Nipher. But this state of things the Ameri- 
cans are too sharp-sighted to allow to go ,op, it being in the 
interests of the State to provide that a service which is so ener- 
getically and effectually working out the climatologies of its 
various agricultural centres does not rus the risk of being starved 
out for want of the few dollars required to meet its working 
expenses, i 
CAPT. TOYNBEE, in the Yournal of the Meteorological Society 

for October, gives an interesting comparison of the temperature 
of the Atlantic during the Decembers of 1877 and 1878 from 
observations made on the temperature of the sea every four hours 
of these months by Capt. Watson, of the Cunard steamer 
Algeria. ‘The result shows that for the outward and homeward 
passages to America the part of the Atlantic traversed by the 
Algeria was 3°'2 warmer in December, 1878, than in December, 
1877, A comparison is also made of the mean temperature of 
the British Isles, and from observations at about forty stations it 
is shown that the December of 1878 was 8°'o colder than that of 
1877, ‘‘in spite of the fact that the sea to the westward was more 
than 3°°0 warmer.” The higher temperature of the sea in 
December, 1878, would appear not to have extended far to 
northward, seemg that on the west of Scotland the sea was half 
a degree colder than in 1877, and in Faré 1°77 colder, whilst on 
the north-west of Iceland the sea during December, 1878, was 
o°'2 warmer. The interest attached to such an inquiry centres in 
the point that 8°’o greater cold over the British Isles during 1878 as 
compared with 1877 may have been brought about in consequence 
of the fact that the Atlantic to west-sonth-westward was more than 

o warmer. Itis, for example, possible that this abnormal distri- 

ution of temperature in the Atlantic was more or less immediately 
connected with the more southerly course taken by our Euro 
storms since the end of October, 1878, from which have inevit- 
ably resulted the unusual prevalence of easterly and northerly 
winds and the cold weather we have had since. An inquiry 
more practically important could scarcely be suggested to 
meteorologists than an investigation of the point suggested 
many years ago by Sabine as to there being a possible connec- 
tion between the temperature of the tropical and subtropical 
waters of the Atlantic during the autumn months and the severity 
or mildness of our European winters; and certainly no more 
suitable period could be selected for the inquiry than the last two 
years, a twelvemonth’s warm, fine weather having set in during 
October, 1877, and a period of cold weather, exceptionally 
protracted and severe, having commenced in the end of October, 
1878, 





GEOGRAPHICAL NOTES 


AT the meeting of the Geographical Society, on Monday 
evening, Mr. Wilfrid S. Blunt read a paper entitled ‘‘ A Visit to 
Nejd,” in which he gave an interesting account of a journey made 
last winter in company with his wife, Lady Anne Blunt, from 
Damascus southwards to Jôf and the Jebel Shammar in Central 
Arabia. The results of Mr, Blunt’s expedition may be thus briefly 
summed up, The oases of K4fand ’Ittery have now been visited 
and the Wady Sirhan explored by Euro for the first time. 
By taking barometrical observations along its entire length, 
Mr, Blunt ascertained that the Wady Sirhan from Ezrak to Jof 
lies on nearly a uniform level of 1,800 feet above the sea, 
from which he thinks that it wes formerly an inland sea, and is 
miscalled a Wady or valley. Along the whole distance he 
roughly surveyed the Pilgrim road, marking the ppsition of the 
wells and the reservoirs made by Zobeyde. Mr. Blunt has also 
constructed a map of the Jebel Shammar district. The most 
interesting outcome of lis journey, probably, is tle collection 
of a series of facts r to the physical condition of the great 
sand desert of Nefud, and in some material respects his observa- 
tions are at variance with those of Mr. P ve. Mr. Blunt 
appears to be the first to call attention to thé deep horse-shoe 
holfows, called by the Arabs /idj, with hich the whole surface 
of the plain ig pitted. e- 

eIn the present critical Staté of affairs between China and 
Japan in regard to the suzerainty of the Loochoo Islands, much 
: e 
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interest attaches to an official document issued in gthe latter 
country on the subject. All the Loochoo Islands, the Japanese 


maintain, are connected by certain geomantic signs in the earth 
with the Japanese province of Satsuma. The forfy-eight cha- 
racters of the Japanese alphabet are in use there, having been 


communicated to the islanders by Minamotonotametono. .As 
regards la „ they use a mixture of Chinese words and the 
Japanese alphabe ein their literature. They call their own 
kingdom Okina, or otherwise, Okinawa, As regards religion, 
they eee Yi Shih, the Great Spirit of Japan, besides other 
divinities, In many of their domestic customs, too, the Japanese 
maintain that their practice indubitably indicates their origin. 

THE new number of Zes Annales del’ Extréme Orient contains 
some ethnographical notes on Thibet by the Abbé Desgodins, 
illustrated by a map of that country and the neighbouring 
regions, 

THE just published part of Ze Glode contains a paper by Dr. 
E. Dufrespe, entitled “t Une station d'hiver pour les phthisiques 
dans les Hautes-Alpes,” and a third article by M. Venuikof on 
geographical discoveries in Asiatic Russia, 

THE Bulledin of the Antwerp Geographical Society contains 
the text of the “Résolutions et Venn presented by the section 
of the late Commercial Geography Congress at Brussels, and 
adopted by the general meeting. 


AT the last sitting of the Paris Society of Geography a letter 
from M. Sibiriakoff, one of the promoters of Nordenskjold’s 
North Asiatic Expedition, was me This generous gentleman 
proposes to the Society to send a handsome subscription, in case 
a French expedition is sent to these parts. But it does not 
appear likely this suggestion will be taken into consideration. 


M. HERTZ, the founder of L’Hxpflorateur, the first popular 
journal of g phy established in Paris, died a few days ago 
at the age of fifty, He was a member of the Council of the 
Geographical Society and one of the promoters of the Commercial 
Geographical Society, 


US, NATIONAL ACADEMY 


“THE National Academy of Sciences held its semi-annual 

meeting at Columbia College, New York, October 28th- 
30th. Prof.:‘W. B, Rogers presided. The meeting was 
welcomed by Prof. F, A. P. Barnard (President of Columbia 
College), as being the first use that has been made of the new 
building recently constructed and not yet quite finished, on the 
western front of the college grounds; thus appropriately inau- 
gurating it in the interests of science. Prof. Rogers opened the 
meeting with a few brief put eloquent remarks, descanting on 
the far-reaching character of the researches which are now most 
prominently before the scientific world. As instances he cited 
the proofs brought by Prof, Whitney of the discovery of human 
remains in the pliocene; the evidence adduced by Mr. 
Lockyer, showing that in the sun many of the elements may 
prove to be compounds ; the marvellous expositions of ‘‘radiant 
matter” in Mr. Crookes’s experiments; and the'striking dis- 
coverles in the uses of electricity and the telephone, Prof, 
Rogers is not ready to accept all the new theories which accom- 
pany these novel conceptions, but he feels assured that we are on 
the road toward new truths, The present age, like that which 
preceded the Newtonian era, hgs brought together a vast and 
somewhat chaotic mass of observations, out of which great prin- 
ciples shall be determined. In this work it is to be expected 
that some of the memBers of the Academy will bear an active 


part. 

Dr. Henry Draper read a paper on the photography of star 
spectra, which we gave at p. 83. 

Prof. C. fi. Young contributed some * Spectroscopic Notes.” 
He showed the want of true achromatism in the ordinary achro- 
matic object-glasa. By special arrangement of apparatus and 
the use ofhigh dispersive powers, he has divided several spectral 
lines hitherto regarded as basic. The abundance of double lines 
in the spectrum has a meaning that needs to be investigated; as 
a curious fact, a is comparable tohe excessive number of double 
stars that the telescope reveals. Prof. Young Js prepared to 
indulge in a doubt gs to whether the dark lines are teally 
produced by absorptions e . 


Dr. J. J. Woodward, Surgedn, U.S.A., read dn elabomate paper 


on original researches reported in the Second medical volumé of 
: . 
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the ‘‘ Medical and Surgical History of tye War of the Rebellion.” 
This isa work published by fe U.S. Government in several 
large quarto volumes. In preparing the work, Dr. Woodward 
consulted 124 different authors. Flis studies were aided by the 
use of the very ihe number of specinfens èn the pathological 
collection of the U.S. Army Museum. For various represen- 
tations, e.g., showing the cicatrices of diphtherisic ylcers, photo- 
graphy and the hehotype were employed. The special researches 
applied chiefly to diseases of the internal organs, such as dysentery 
and intestinal catarrhs. The minute changes indicating the 
beginnings of disease were closely studied. Dr, Woodward’s 
conclusions tend to confirm the more recent and advanced views 
of pathology. . 

r Į: C. Dalton presented some observations on the structure 
of the human brain. He divided all brain matter, including the 
part which extends into the spinal column, into two kinds, the 
white and the gray. He proceeded to show that the gray kind 
was in three deposits, which are connected with one another— 
the spinal cord, the cerebral ganglis, and the extension into the 
outer sheath of the brain. e connection between these 
portions was shown to be continuous, The true shape of the 
corpus striatum and its connection with, as a part of, a circular 
organ called the surcingle, was demonstrated ; and it was also 
shown that the lobes of the brain presented the appearance of 
being lapped together and doubled over around the crus cerebri. 
In the discussion that followed, Dr. Woodward stated that the 
brain had been so prepared bya peculiar process, that a single 
one was sawed into 1,000 slices for microscopical examination, 

Prof, A. Guyot presented some remarks on a new map of the 
Catskill Mountains, and on the topographical relations of that 
mountain group to the adjacent regions of the Appalachian 
system. The excellent work that has been done by Prof. Guyot 
in the survey of the Catskill region was desciibed some months 
ago in a paper read before the New York Academy of Sciences : 
copies are now furnished of the original map that was then 
exhibited. The object of the present paper was to call attention 
to the geological problems exhibitedyby the Catskill plateau, 
The author did not regard the carving of the mountains as glacial 
work, though the evidence of glacial scratches was not wanting. 
The process which had takep p he thought, was an elevation 
of the whole district. But at the time of that rise the Adiron- 
dack formation was already in position, and by it the Catskill 
plateau was squeezed as itirose, The mountains which now 
occupy the place of that plateau were left by erosion, - their 
valleys being carved out by the rivers, Prof. James Hall, in the 
discussion which followed, expressed himself as delighted with 
the adhesion of so good an observer as Prof. Guyot to this theory 
of the formation of mountains by erosion, and not by their 
separate upheaval. Prof. Rogers described an instance where 
one of the Shenandoah Mountains could scarcely have been 
formed by a separate ypheaval, for all its strata werdhorizontal 
from pottom to top; but the surrounding region was full of the 
evidences of disturbance, 

Prof. James Hall exhibited some new anẹ remarkable forms 
of crinoids from the Lower Helderberg formation, These 
specimens were obtained partly in New York State, and partly 
in Tennessee. They were from three to four inches in diameter, 
and of varying shapes, no two alike, though mostly spheroidal ; 
some were hemispherical or much flattened ; others were turbi- 
nated, It was at first suspected that these were expansions of the 
bulbous root of crinoids, but subsequent observations indicated 
thet these are the summits of the animal. They are made ap of 
polygonal plates, but the anangement is not distinctly radial, 
and its stellate character is greatly obscured. The specimens, 
which are now quite numerous, seem to be overgrowths, and 
present great difficulties in classification.—Prof. Hall read also a 
paper upon another Silurian fossil, Lycopodsis vanuxem. ‘This 
has been regarded as a plant, allied to the rye : a more 
thorough study of the subject has convinced Prof. Hall that this 
fossil was an a lform, It 13 found in quantities that cover 
many acres wile a thickness of five to fifteen feet. The atten- 
tion of the Academy was also called to the question as to the 
classification of Stomatophora, a coral found upon masses of 
favosite, and in the same horizon as the curious crinoidse In the 
discussion which followed, Prof. Newbeny called attention to 
the sponge-like appearance of the crinoid specimens, suggestive 
of a missing link between crinoids and sponges. Wes 

Prof, Asaph Hall read a brief pape? on this year’s observayons 
on the satellites of Mars. The discrepancies of position of 
Deimos are very small, It is found that Phobos comes to its 
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greatest elongation 44 migutes before the place as computed : its 
perd as now ascertained is 7h. 3gm. 13°996 sec. 

A paper by Prof. Joseph Le Conte on the old river-beds “of 
California, was read in the absence of its author, and attracted 
much attention. ‘Phese river-beqs are now in process of being 
washed out by hydraulic mining, in the search for gold; and it 
is in them thajsome of the earliest traces of prehistoric man are 
alleged to have been discovered. Prof. Le Conte does not 
regard the hydraulic method of attack as promising to yield 
many fossils in good preservation ; it is more Tikely to destroy all 
traces. The mode of formation of the old river-beds, which are 
found in Middle California, is peculiar, Their rivers had been 
completely displaced and have formed new cĦannels, sometimes 
parallel, and sometimes even atright angles to the old ones. The 


` new channels are cut perpendicularly through 2,000 to 3,000 feet 


of slate rock, The old channels are filled with boulders and 
pebbles; capped with a conglomerate layer, described as ‘‘tri- 
faceous,” the product of a volcanic overflow, with few pebbles. 
Under ordinary circumstances the tendency of rivers to clear their 
own channels is effective, though sometimes operating at long in- 
tervals. If the load of detritus is too heavy, it is deposited ; but 
eventually there comes a time when the river is no longer over- 
loaded, and then it proceeds to tear up and remove its previous 
deposits. Thus at he present time the Colorado River is under- 
loaded, and is cutting its channel, while the Platte is overloaded 
and filling up; the Yuba River has filled a depth of 15 feet 
within the past 20 years. But in the old riyer-beds under 
consideration, the deposit has been capped and protected by a 
volcanic overflow. We find evidences of this lava flood over a 
vast district, but not extending to the British possessions. Prof. 
Le Conte is inclined to fix the period of the lava flow as at the 
boundary between the tertiary and quaternary. Whitney and other 
geologists have referred the giavel of these river-beds to the 
pliocene; Prof. Le Conte thinks that the fossils indicate the 
approach of a change to the qusternatys and that the passage 
from the pliocene to the glaci epoch was gradual. To review 
the whole procedure, he begins with the elevation of the Sierras, 
whena general drainage system was constituted without much 
tendency to erosion. Glacieis formed and were melted, and thus 
were provided the boulders and gravel. Then came the lava 
flow, which*destroyed the old drainage system, and compelled the 
rivers to seek new channels. The farther elevation of the 
Sierras had renewed the glacial operations, which in some 
instances had wholly swept away the lava and replaced it by a 
different class of deposits. The paper elicited a very lively dis- 
cussion, in which all the geologists present took part. Prof. 
O. C. Marsh is inclined to give full weight to the views of Piof, 
Whitney and Clarence King, who have been long in the field and 
have studied the subject very thoroughly. Prof. Marsh said that 
he himself has picked out fossil remains from these river-beds, 
which weré unquestionably pliocene, andef animals living in a 
tropical climate. The volcanic outbreak certainly took plage in 
the pliocene, and before the glacial epoch; of this he had 
assured himself by*observing the position of layers of basalt, 
‘We find the remains of man in this position~in the pliocene, 
along with remains of sloths and other tropical animals. We 
concede that these animals were there in that era. Why must 
we suppose that the 1emains of man were brought thither by 
some accident? It seems more reasonable to believe that man 
was there in that warm climate, in which he could live, than that 
he came in with the cold and the‘placial era. 

‘í Our Memory for Colour and Luminosity,” was the subject of 
an essay by Prof. O. N. Rood. He proposed to give a few 
results from a series of experiments recently begun and not yet 
completed. It is generally supposed that while we have a distinct 
memory of different colours, such, for instance, as those which 
are called “primary,” we do not remember with definiteness, 
particular shgdes of colour or specific mixtures of white and 
black, Nearly all optical instruments in which there is a provi- 
sion for comparing either colours or amounts of Yiminosity, are 


‘constructed with great care so as to bring as nearly“hs possible into 


contact the colours or shades to be compared. The prevailing 
notion seems to be that we do not retain for ten seconds an exact 
memory tf a given shade or tint. Prof. Rood exhibited the 
apparatus by m@ans of which he tested the correctness of this 
notion, Two disks were so arranged that either one could over- 
lap thg other in any ae proportion. The disks were pf 
diffeyznt colours, which bleħded into a given tint when the dis 

were rapidly revolved—a tint having a known percentage of each 
of its components, Let us suppose that this tint was obtained 


by thus blending 43 parts of yellow with 57 parts of red. Prof 
Rood wished to ascertain how near to that proportion he would 
get when he reproduced that tint from memory. So he took a 
lance at it $vhile the disks were revolving. An Assistant then 
isarranged the disks, and afterwards proceeded to rearrange 
them, making the blended tint more or less yellow as directed by 
Prof. Rood, until the colour attained corresponded to the latter’s 
recollection of the original tint, The origittal having 43 per 
cent. of yellow, the reproduced colour had—on an average of 
many trials—42°6 per cent. of yellow. This was when only a 
minute elapsed between looking at thé tint and reproducing it. 
The largest variations from the mean were not over 4 of one 
per cent., a difference of tint so slight as to be jot barely per- * 
ceptible when it is shown by direct contrast and the superposition 
of the differing shades. hen an hour was allowed to elapse 
before the colour was reproduced from memory, the tint obtained 


averaged 45:2 of yellow, showing aa error of 2°2 per cent, error, 
Reproductions 24 hours afterwards gave 47°53 he. 44 cent, 
Equally near results followed in testing the memory* for other 
mixtures of colours, such as yellow with green, and blue with 
gieen. The amount of error in several of these instances was 
exhibited to the Academy by means of the apparatus, and was 
scarcely distinguishable. This power of memory for colours 
might, however, be wliar to this experimenter : to test that 
point, a similar set of observations were made upon his assistant’s 
memory, with as good results, There was a single and cwious 
exception, During one of the experiments a cord in the appa- 
ratus snapped ; this incident so distracted the assistant’s memory 
of a given tint that his reproduction of it was utterly at fault ; 
but immediately afterwards he regained his usual average of 
correctness. e reproduction of grays, that is, mixtures of 
white and black, is attended, as might be supposed, with a some- 
what larger average of error; but the experiments on this point 
are not yet complete. From what has thus been shown it is 
evident that the memory of definite tints is fairly accurate, so that 
it can be depended upon within certain limits. Hence the juxta- 
position of tints to be compared in spectroscopes and other 
optical instruments is not always necessary. The instruments 
themselves can be made far less complicated and costly where this 
feature of cons ruction is notiequired. Observers can be trained. 
to an accurate memory of tints and even of differences of lumin-. 
osity. Prof. Rood showed also some apparatus for obtaining a 
quantitative analysis of the effect of contrast upon adjacent 
coloms, It was shown, for instance, that the colour of a smalt 
disk on a large ground was overwhelmed by its background to 
the extent of 12 percent. In the discussion on this paper, Prof. 
Trowbridge, of Columbia College, stated that his students in 
drawing, preparatory to a course of engineering, were required 
first to make a draught from a model, and then, the next day, to 
reproduce the draught from memory. e Several of these drawings, 
with the duplicates from memory, were exhibited; they gave 
conclusive proof that the memory of form under such circum- 
stances may be cultivated to a high pitch of accuracy. 

Prof, S. P, Langley gave a brief account of a portion of his 
researches on the radiation of the solar atmosphere. These have 
demonstrated the decline of heat-radiati ing power from the centre 
to the edge in a certain senes; and also a decline of light- 
radiating power ina totally different series, the light near the 
centre having a blue tinge while that of the outside edge is 
chocolate a: The apparatus used in these researches was 
exhibited. About thirty years ago Secchi ventured the assertion 
that there was a marked differegce of tem between the 
northern and southern hemispheres of the sun. Prof. Langley 
afterwards disproved this by experiment, and placed the facts 
before the French Academy, Somewhat recently two French- 
men, Messrs. Cruls and Lacaille, announced to the Academy, 
(through the Emperor of Brazil, who is a corresponding member) 
that they had verified the original observations of S They 
stated the heat of the northern hemisphere of the sun was 
to that of its southern, as 100 to 75. Prof, Tenpley has since 
carefully repeated his experiments, and is satisfied thgt there is 
not a demonstrable difference in the heat of the two hemf&pheres. 
In the course of 400 observations he has found only fractional 
differences of less than one per cent., and ‘sincg there is no 
systematic relation between thefe, they are to be &cribed to such 
errorsyas we may reasonably expect. 


A second paper from Dr. Joseph Le Cente was read, on the 
glycogente ction of the liver, Wein a continuation of a 
paper on the subject read pt a® previous meetifg and since pub- 
jished. The theory vhich is advanced in these papers and 
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supported by cemtain experiments, is as follows :—Fobd passing 
into the liver is there changed into materials fitted forthe blood, 
the albumenoids into nitrogenous and saccharine substances, the 
amyloids into glycogen or “ liver .” In preparing sugar for 
the blood, tH& liver exercises its chief function by sup§lying easily 
combustible fuel The combustion of this fuel takes place in the 
capillaries, whither oxygen is also carried by the blood. ith 
regard tothe place of combustion bemg in the capillaries, in 
contact with tissu@,*theie is no longer a question; the novelty 
claimed by Dr, Le Conte is in respect to the preparation by the 
liver of the fuel for this combustion. He does not concede that 
the tissues are themselv& burned in the process. He regards 
the liver as a sort of storehouse, and asserts that the fuel it 
provides one day may not be consumed till the next day in the 
capillaries, Many arguments were brought to bear in support of 
these views. The paper elicited a brillant discussion in the 
meeting, for although the main point, the alleged function of the 
liver, was cheerfully conceded, a question was raised as to the 
use of the word “combustion” in describing vital ,processes ; 
such use bf the term being ably opposed by Dr. J. Lawrence 
Smith, who regards oxygen as serving an aliment rather than 
a destructive purpose in the animal economy, while Dr. G. F. 
Barker argued that a true combustion was performed where the 
oxygen united with carbo-hydrates and the process was accom- 
panied by evolution of heat. 

A paper delivered by Dr. George F, Barker had for its title 
“On Arago’s Experiment.” It bore reference to the theory 
which asserts that a wire becomes a magnet during the passage of 
electricity. This was called in question about fifteen years ago 
by Prof, Franklin Bache, of Philadelphia (brother of the late 
Alexander Dallas Bache of the U.S. Coast Survey). He found 
that when the magnetic field was cut in two by means of a disk of 
cardboard, a; wire that had previously supported a quantity of 
iron filings, suddenly dropped them. He inferred that the 
support of the filings had not been due to the wire being a 

et during the passage of the current, since the curent was 

still passing when they dropped. Their previous support, before 
the interference of the cardboard, was therefore to be attributed 
either to their magnetic adhesion to one another, or to the duect 
influence of currents circulating in the magnetic field which were 
cut in twain by the sarcboar. Dr. Barker has been experi- 
menting with a very powerful magneto-electric machine of the 
Wallace pattern. It was capable of heating a quarter of an inch 
gas pipe, thee feet long, to bright ch ris ina minute. Its 
current was used with a copper wire in Dr, Barker's experiments : 
the question at issue being whether this ‘copper wire became a 
magnet during the e through it of the electric current. A 
five inch iron spike was held under and close to the wire; the 
vity of the spike was lessened, but not sufficiently to support 

it, even when it was brought within the roocoth of an inch of the 
wire. But as soon as the spike actually touched the wire, it 
stuck fast, was wholly supported, and arranged itself transversely 
to the wire. When the spike was withdiawn from the wire by 
only the roooth of an inch, it fell, being no longer sufficiently 
attracted. Dr. Barker regards this as showing t the attrac- 
tion in the wire is greater than that in the field, The wire was 
then passed ‘perpendicularly through a hole in a glass plate on 
whose upper surface iron filings were sprinkled; these, when 
the current was passed through the wire, arranged themselves on 
the plate in concentric circles around the wire, thus indicating 
that such was the direction of the currents in the magnetic field. 
When the spike was placed near the wire and parallel to it, but 
suspended by the upper end, theslower end moved in the direc- 
tion of the field-currents, throwing the spike out of perpen- 
dicular, These irs sete were regarded by Dr, Barker as 
evidence that the wire becomes a magnet in the experiment of 


Prof. J. S. Newberry delivered a paper on the vegetation of 
the Atlantic coast of North America in the cretaceous period. 
He began ny briefi sketching: the position of the cretaceous in 
the United States (and specially the lower cretaceous), along the 
eastern of the Appalachian chain. A: large collection of 
fossil leaVes from this horizon, obtained ım the green sands of 
New Jersey, was exhibited ; it included many leaves from trees 
of the salix family, in geat variety; and leaves and twigs of 
conifers; the popece were? gf remarkable beauty and 
clearness of detail. These fossils indicate that the dawn qf the 
cretaceous period in #his country was attended by a ie pail 
climate, It seems prob that the plants of taat period spread 
from America to’ Europe before® tha tertiary age, dod were 
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destroyed by the glacial epoch, After which, an Asiatic fiora; 
spreading westward, filled the oid. gm a discussion upon this 
paper, Prof. Marsh stated his belief that these fossil leaves Were 
older than the lowest cretaceous marls of New Jeisey,ein which 
we find crocodilign and other remaingy indicative of a warm 
climate, A similar question bad arisen abour fossils from 
Dakotah ; animal remaims at first regarded as cretaceons, but 
now known to be Jurassic. Local proximity @f formations 
differing widely in age, is not uncommon at the West. Within 
fifteen or twenty feet of a place where he picked out remains of 
dinosaurs, crocodiles and the like, he had found at fifty feet lower 
depth, the ichthyosaurus. Dr. Newberry said that the clays 
referred to in New Jersey underrun the marl beds, and area 
shore deposit, proDably a freshwater one. Prof. Marsh hoped 
that these localities would.be very thoroughly explored. Up to 
the present date we know of no cretaceous mammal ; this ıs the 
most serious break in our paleontological record. Prof. Rogers 
mentioned that certain fossils obtained in Virginia sandstones 
had been classed as Wealden, but he was inclined to consider 
them as on the border line between cretaceous and Jurassic. 
He regarded the position of the New Jersey fossils as yet open 
to question. Prof. Newberry sketched on the blackboard a 
sectional view of the strata in the New Jersey locality. Prof. 
Marsh suggested that these conifers and willows may have in 
elevated positions, on mountain sides, where they would have a 
temperate climate though ıt was tropical at the base of the moun- 
tains; and that these forests might have been dislodged by flood 
or avalanche, and carried down into the swamps at the base. It 
was long supposed in Europe that there was no anglospe:mic 
flora below the miocene, and when Prof. Mash picked up 
there the leaves of an angiosperm in the cretaceous, the speci- 
men was regarded as a great curiosity. In this country such 
fossils were abundant ; but as to the Jurassic flora we know too 
little to speak with any certainty. Prof. Rogers stated that an 
investigation of Virginia and Maryland clays, now in progress, 
would probably solve this question; and Prof. Newberry 
expressed a similar hope in regard to certain researches on the 
shores of Buzzard’s Bay, Mass. 

A second paper by Prof, Newberry was descriptive of some 
interesting deposits of gold and silver oresin Utah and Colorado. 
Specimens were shown of sulphate of baryta with ruby silver. 

e Horn silver mine of Utah had $20,000,000 of ofe in sight ; 
the footwall was limestone ; the sandstones are full of the impres- 
sions of plants, the plants themselves being replaced by horn 
silver. Such impregnation by a metal is rare, but there are 
parallel instances with copper, in New Jersey, in porous sand- 
stone. Near the Horn silver mine is one of a conglomerate rock 
containing a rich argentiferous galena, going down at least 200 
feet, and yielding $50 to $60 to the ton. A similar class of 
deposits has been found m Colorado, in the district of the Silver 
Cliff mine, a region of trachytic rock like that of the Horn silver 
district. It would appear that when the trachyte had been heated 
so as to be softened, while in the shape of balls of various sizes, 
the ores had coated them and filled their crevices. The ground 
is covered with this rusty-looking rubbish. At depths of 150 
feet in it, silicified wood is sometimes found, and occasionally 
free gold, or *‘ wire” gold. A man named Bassick, a sailor who 
had been round the world, and was quite penniless, picked up one 
of the rusty trachyte lumps and succeeded in having it assayed ; 
the yield was $50 to the ton. He was thus led to the discovery 
of what is now known as the Bassick mine, which he eventually 
sold for $1,000,000, Silver Cliff is distant about six miles ; it isa 
hill of shattered rock—-breccia which has been cemented together ; 
the mining operations there have gone 250 feet below the surface, 
into a zone of oxidized ore ;*the rock of the hull itself is worth 
$50 to S60 per ton, and its quantity is simply enormous. From 
other mines specimens were exhibited containing large quantities 
of arsenic, the ore being also accompanied by veins of orpiment 
and realgar. Specimens from Leadville mines shoed the | ro- 
gress of change from carbonate to galena ores, The limestone 
surface had been 
the fissure veins were formed in this contact. The famous 
Leadville deposits are not so rich as had been supposed ; speci- 
mens picked out for assay were very choice ; in general, the ore 
donteins iron anda great deal of silica, There are two gold 
mines in Leadville, one of which is ferruginon{? quartz. ‘The 
town itself is vile. Its climate is repulsive. It is atan elevation 
of 10,500 fegt, and water is scarce, go that the whole place is 
covered with at least 5 inches of dust. There is no se z 
and this dust is the filth of the town ; the air is full of it, audit 


eroded, and then porphyry was poured over it; , 
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must be inhaled ‘with every breath of the dwellers there, But 
every man in Leadville believe himself potentially rich, and has 


a tnine or a claim for sale. Speculation in claims, and mere 
gambling in fractional ownerships, is the principal business. 
Prof, Newberry had segn the law papers in the examination of a 
miming property Where no lesythen 14 overlapped one 
another. ‘There is really valuable mining property in abundance, 
not yet develpped, in Colorado and Utah ; but the properties that 
are put on the market for sale in New York are generally worth 
little or nothing, and will tend to discredit investment in all 
Western mines, 

Prof. J. Lawrence Smith gave an informal account of some 
recent researches for new elements, A few years ago he found 
a field of research in the cerium and yttriunf minerals, and was 
well satisfied that he had obtained a new substance, which he 
named mosandrum, in the cerium group. Smce then he has 
been studying the components of samarskite, and has found, he 
believes, two new elements, one of which he calls columbium, 
and the other he proposes to name in honour of his friend and 
the instructor of his youth, Prof. William B. Rogers. But having 
much other business requiring his attention, Prof. Smith has done 
little m that hne of research, since then, except to purify some 
mosandrum. Not wishing to delay the progress of discovery, he 
turned over a mass of the earthy materialto Messrs. Lafontaine and 
Lecoq Boisbaudran, who have since announced several discoveries. 
The new elements are not yet separated ; the supposition of their 
existence is based upon observations on their absorption spectra, 
Prof. Smith has great doubts whether this method 1s trustworthy. 
He found that a given solution showed a different spectrum the 
second day from that of the day before, The addition of nitric 
acid in greater or less strength was found to alter a spectrum to 
an extent fully as great as would be considered indicative of the 
presence of a new metal, But in nitric acid itself there is nothing 
to provide these new spectra, Hence a doubt is thrown over 
discoveries that rest exclusively upon absorption lines, There 
are probably 8 or 10 new earths in the yttria group. Of the 
newly announced metals, Prof. Smith thought philippium was 
more likely to prove real than most of the others. In the dis- 
cussion that followed, Dr. Barker pointed out that the colour of 
a solution affected its spectrum. He regarded the discoveries 
based solely on absorption spectra gs not to be trusted until sup- 
plemented by chemical tests. 

The other papers read at the meeting were as follows: ‘‘On 
the Mean Pressure of the Atmosphere over the United States at 
Different Seasons of the Year,” by Prof. Elias Loomis ; ‘‘ Ques- 
tious as to a very Direct and Simple Method of Ascertaming the 
Ellipticity of the Terrestrial Spheroid,” and ‘‘ The Completion of 
the Theory of Parallel Straight Lines,” by Prof. Stephen Alex- 
ander, 

The meeting closed with a brief address by its presiding officer, 
Prof, Rogers. In the course of his remarks he expressed a wish 
that hereafter some measures should be taken for a more general 
and widespread invitation to the public to be presentyat the 
meeti of the Academy. This suggestion will probably be 
adopted. be Wa. C. WYCKOFF 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.— The following Statutes, which the University 
of Cambridge Commissioners contemplate making for the 
University, having been communicated to the Council of the 
Senate, the Vice-Chancellor hereby gives publie notice thereof in 
the University. 

“ The University shall have power to adopt as an affiliated 
College in any place within the United Kingdom or in any part 
of the British Dominion any institution founded for the education 
of adult students, with such conditions as to the provision of 
lectures, an® as to the rules and arrangements for the students, 
ne may be determined from time to time by Grace of the Senate. 
students of the institution who shall have contigeued members of 
it for such length of time, not less than two years, and shall have 
attended such lectures, and passed such examinations, as may be 
required from time to time by Grace of the Senate shall, af 
aimitted as bers of the University, be deemed to have kept 
already three of the terms required for any degiee.” 

“Students in Science, who having already taken a degree in Arts, 
Law, Medicine, or Surgesy, have given proofs of distinctiom in 
Sence by some original contribution to the advancement of 
Science, and having done all that is required by the statutes and 


Ordinances of the University, may be admitted to the title of 
Doctor designate in Science, and shall afterwards be created 
Doctors at the time prescribed by the University.” 

“The ement and regulation of the Botanic Garden, 
together wth the appointment and removal of*the Curators, 
Superintendents, Officers, and servants employed therein, shall 
henceforth be vested in a Syndicate consisting of the five 
Governors and Visitors appointed by Dr. Walker, that is to say, 
the Chancellor, or in absence the Vit®Chancellor of the 
University, the Master of Trinity College, the Provost of King’s . 
College, the Master of St. John’s College, and the Regius 
Professor of Physic, together with sudh other persons as may be 
appointed from time to time by Grace of the Senate.” 

e Syndicate appointed on May 31, 1877, to consider 
how to encourage students to read for honours in more than 
one tripos, in consequence of urgent representations on the 
part of head masters of public schools, have made a sixth and 
final report, leaving the Board of Natural Science Studies to 
propose the necessary and more than formal changes required in 
the regulations. With this exception, the Syndicate tonsider the 
duties committed to them to have been completely discharged. 

Lord Rayleigh, we are glad to learn, hasj consented to 
become a candidate for the Chair of Experimental Physics at 
Cambridge; the election takes place to-morrow. 

Mr. E. B. Tawney, F.G.S., Assistant to the Woodwardian 
Professor, who has made most valuable donations to the Wood- 
wardian Museum, has had the degree of Master of Arts conferred 
upon him. Every geologist and paleontologist who knows Mr. 
Tawney will be glad to see this recognition of his merits. 

THE number of matriculated students attending the University 
of Edinburgh this season is 2,510, the number of students in 
medicine being 1,138, in law 363, and in divinity 74, ‘There 1s 
an increase, as compared with last year, in all the faculties, that 
in medicine being 96, and the total increase 178, 

Tue Ccurt of Assistants of the Cordwainers’ Company being 
impressed with the importance of the City Guilds employing part 
of their funds in the establishment of a central institution for the 
promotion of technical education, have, in addition toa t of 
250/, per annum already made, voted a donation of 500. 
towards the building fund, on condition that the total sum 
py es to be subscribed for that purpose be in their opinion 
adequate to the satisfactory fulfilment of the object contem- 
plated, 





SCIENTIFIC SERIALS 


Gazetta Chimica Italiana, fasc. viii, and ix.—On cimene of 
cuminic alcohol, by SS. Paterno and Spica.—Decomposition of 
chlorhydrates of ethylamine by means of heat, by SS. Fileti and 
Piccini,— Gasometric analysis and methods, by SS. Amalo and 
Fignera.—Artificial improvement of leaves of indigenous tobacco 
by means of the =p of exotic leaves, by S. De Negri. —On 
p enoltolylates, by Dr. Mazzara,—On meta-amido-cinnamic acid, . 

y the same.—Synthesis of phenyl-cumarine, by Dr. Ozliaboro. 
-—On sulph-acids of cumene and on a new cumophenol, by Dr. 
Spica.—On insecticide powders from the flowers of Chrysanthe- 
mum cinertefolum, Trev., by Prof. Dal Sie —Artificial produc- 
tion of the oligiste of Vesuvian lava, by S. Coppola,—Researches 
on the products of oxidation of alcoholic derivatives of natural 
and synthetic thymol, by SS. Paterno and Canzonerii—On a 
new organic acid, lithobulic acid, found in oriental bezoar, with 
lithofellic acid, by Dr. Rosterg—On a new method of preparing 
phenolglycolic acid and on pyrogallotriglycolic acid, by Dr. 
Giacosa,—Resistance of seeds (especialy te rolonged 
action of gaseous and liquid agents, by S. Gigli On lapacic 
acid, by S. Paterno, 

Sournal of the Franklin Institute, November.—We note here 
the following :—A g differential equation in the theory of 
the deformation of ces, by Mr. Craig.—Future“vater supply 
of Philadelphia, by Mr. Bukinbine.—A new illustration of per- 


sistence of vision, by Prof, Tobin. le 





SOCIETIES AND ACADEMIES 
JONDON > 
Royal Sodiety, November 27.—“ On the Structure of Serous 
Glands in Rest and Activity.” By J... Langley, M.A., Fel- 
low of Trinity®College, bri z Communicated by Prof. 
Michaef Foster, M.D., F.R.S. . 





The Parotid Għand of the Rabbit.—The alveoli of the gland 
can be observed in the living state without seilous interference 
with the blood circrlation, When the gland has been quiescent 
for several hours, the alveolar-cells are granular out, and 
the outlines of the cells are only faintly marked as cleaÑ lines with- 
out granules, When the gland secretes, the granules disappear 
from the outer borders of the alveolar-cells, that is, from that por- 
tion of the ells nearest the basement membrane, After prolonged 
secretion, very few*granules are left in the cells ; those that do 
remain in any cell form a thin layer at its inner portion, that is, 


* at the portion bonading the lumen, and stretch outwards, also 
a a thin layer, along the‘cell-sides a variable distance from the 
umen. 


In an alveolus during secretion, the cells separate from one 
another slightly near the lumen ; thus the lumen stretches out for 
a short distance between the cells; it becomes larger, at the 
ane time, by the dithinution which takes place in the size of the 
cells, 

The above described changes occur whether the secretion is 
induced by*giving food to the animal, or by giving it pilocarpin, 
or by stimulating the sympathetic nerve running to the gland. 
The two zones of the fresh state are not preserved by alcohol 
and other reagents, 

Osmic acid shows ‘some considerable differences between the 
resting and the active gmh the chief amongst which is the 
moe equal staining of the substance of each alveolar-cell in the 
active state. 

The Parotid Gland in the Rat, Cat, and Dog behave in rest 
and activity lke the parotid of the rabbit in a corresponding 
condition. The living condition in these cases, however, has 
not been observed in the glands with intact blood-circulation. 

In one case where the sympathetic nerve of a dog was stimu- 
lated, a saliva was obtained from the parotid, of unusual cha- 
racter. The saliva clotted readily, and contained 8°3 per cent. 
of solids, of which 7°8 per cent. were organic substances. 
Jacobson’s nerve was uncut, The much more rapidly flowing 
saliva following subsequent injection of pilocarpin had a slightly 
lower percentage of salt than the slowly secreted sympathetic 
saliva, In several cases in other glands I have seen g 
diminution in percentage of salts, notwithstandmg an increased 
rate of secretion of fluid, 

The Sub-maxillary Gland of the Rabbit undergoes changes in 
activity similar in the main to those which occur in the parotid. 
The changes are, however, less marked; the granular condition 
of the gland har a less direct relation to the state of hunger of 
the animal, 

The sub-maxıllary gland has one very characteristic feature, 
the transition- and some of the ductule-cells contain, in life, 
granules more distinct and larger than those contained in the 
alveolar-cells, How far these disappear during secretion is 
uncertain, ° 

As in the parotid so in the sub-maxillary, reagents do not 
preserve the normal appearances, The secreting gland treated 

. with osmic acid shows alveolar-cells much more evenly stained 
throughout than does the resting-gland. 

The deep black staining of the transition-cells with osmic acid 
described by Nussbaum does not take place if the gland be 
treated with osmic acid only; the deep coloration is the result 
of a subsequent treatment with alcohol. With osmic acid alone, 
the ducts stain darker than any other part of the gland. 

I must uphold my previous objection to Nussbaum’s view that 
ferment is formed in the transition-cells and not elsewhere. 
Briefly my objections were that the ductule-cells, ın their method 
and depth of colouring behave like the transition-cells, and that 
the black coloration of the transition-cells with osmic acid does 
not occur if the glanfl is previously treated with absolute 
alcohol, in which the ferment is said by Nussbaum to be in- 
soluble, 

I can in the main confirm Bermann’s description of a ‘‘tubular 
gland ” in the sub-maxllary of the rabbit.” 

The Infra-orbital and Lachrymal Glands of the Rabbit show 
an outer clear and an inner granular zone in activity even more 
distinctly fhan the paoui. In both these glands osmic acid 
preserves more nearly the living appearances. The two zones 
if normally, are also present after treatment with osmic 
acid. ¢ . 


In the Mucous Glands during secrétion the changes in life are 
less readily followed, ut they are probably similar to tifose 
mentioned above. In rest the alveolar-cells forp granules like 
the alveolar-cells of a serous glahd ;ebut in the former case the 
granules are of nearly the same refractiveepower as the syt- 
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rounding substance and so not ddnspicuons, In activity the 
granules are used up, and disappear frt from the periphezal 
parts of the cells, ° 


“ Report on Phyto-Palæontological Investigations on the Fossil 
Flora of Sheppey® By Dr. Constantin® Baren Ettingshausen, 
Professor in the University of Graz, Austria. Communicated. 
by Prof. Huxley, Sec. B.S. 


° o 
Physical Society, November 22.—Prof. W. G. Adams in the 
char.—New Members, Prof. Reilly and Prof. Heath, of 
Cooper’s Hill Engineering College.—Prof. Guthrie exhibited a 
new photometer in its crude form and demonstrated its action to 
the meeting. It consists of two fixed plane mirrors inclined to 
each other at an angle. The rays from the two sources of light 
to be compared, are allowed to fall on these mirrors, those from 
one source, say that on the right hard, falling on the right hand 
mirror, and those from the left hand source on the left hand 
mirror. These rays are again reflected from the mirrors at right 
angles to their former paths and thrown upon a semi-transparent 
screen where their relative intensities can be com by the 
eye of the observer between the mirrors and each source of light ; 
a revolving shutter is interposed. These shutters are formed of 
brass disks and they are both mounted on the same axis which 
can be turned by hand or otherwise. They would completely 
screen the light from the mirrors were ıt not that each is provided 
with four radial apertures or slots through which the rays can 
The slots on the side at which the brighter source of light 
is placed are narrower than those on which the weaker source is 
laced. The latter slots are made adjustable in size by sliding 
linds and a scale is added to measure the d to which they 
are closed, On revolving the shutters the reflection of the rays 
to be compared are seen side by side and (owing to persistence 
of images on the retina) continuously on the screen placed in 
front, and they are brought to equality of brightness by closing 
or opening the blinds of the ee shutter. When this is so 
ces of the shutter as given by 
the scale is the inverse ratio of the luminous intensities compared, 
Prof. Adams remarked that the speed of rotation should be 
such as to produce a uniform field of light on the screen, a result 
which hand-turning was not very conducive to. Prof, Foster 
observed that the use of thjs new photometer might be less 
fatiguing to the eye than those photometers which prtsented a 
steady beam to the eye undiluted with intervals of darkness during 
which the lightis cut off, as on the instrument before the meeting, 
—Prof, Reinhold then read a paper by Prof. Rucker of the York- 
shire College, Leeds, on a suggestion as to the constitution 
of chlorine offered by the dynamical theory of gases. If a 
gas of density 3 consists of molecules each of which possesses 
#o degrees of freedom, and if also the inter-molecular forces are 
negligable, the specific heats at constant pressure (Cf) and at 
constant volume (Cv) are connected by the two wejl-known 


equations, eo 
e (1) (Cp - Co) 3 = ‘0604 
(2) Cp .. I +20 
“Co mte 


‘where e is a quantity which depends upon the potential en 

of a molecule ; hence if Cg is given by experiment Cu can 

calculated from the first equation, and then m + e is known 
from the second. Regnault determined the specific heats at con- 
stant pressure of 35 gases, and from the experiments of E. Wende- 
mann and of Wullier it appears that his values are correct within 
6 per cent., and that m + ¢ can be calculated very approximately 
from the above equations if Cp is given. One of the chief difficul- 
ties of the thermo-dynamic theory of gases has been to attribute 
to m and e values which would at once lead to the observed ratios 
of Cp and Cv and satisfy any rational supposition as to the 
interior mechanism of a molecule. Kundt and Warhng proved 


that for mercury £ = r666, which is consistent only with 


the supposition that the atoms of mercury are smooth rigid 
spheres; and Bdýzman and Bosanquet have pointed out that for 


a smooth rigid surface of revolution Z = 1°4, a number agree- 


v 
ing closely with the experimental value for air, O, N, H, GO and 
NO. The molecules of these gases may therefore ke constituted 
of two spheres rigidly united, or, as Prof. Rucker sts, bound 
together by forces whack prevent their separation of their surfaces 
whilt leaving *them otherwise free t® move, The principal 
object of Prof, Rycker’s paper was to point out an interesting 
fact connected with the application of this theory ,to chlorine. 


te 


S 
148 a NATURE. . 





The maximum number of degrees of freedom which a molecule 
composed of 1 smooth H#id spheres could possess would be 372, but 
the forces in play between the piae might ieduce this number. 
Thus the value of m + z could not exceed but might be less 
than 3% + e. When the molecule consists ẹf two atoms¢ = o 
but for complexer molecules we%hould, cereris paribus, extract its 
value to in e with the number of molecules. From two 
tables of res®its calculated by him, Prof. Rucker, however, finds 
that for a number of simple and complex gases and vapours the 
value of m + ¢is for each substance E than 37 (or the maxi- 
mum possible value of 7), while for the majority of chlorine 
compounds examined the reverse statement holds good, that is, 
the value of m + eis generally greater thang. Thus difference 
may be explained by supposing that for chlorine e is abnormally 
large, and that the spheres are not necessarily ın contact ; or 
that # has been taken too small, that the symbol Cl, is incorrect, 
and that the chlorine atom containsa larger number of sub-atoms 
than his been supposed, a supposition which accords with the 
recent researches of Prof, Victor Meyer on the vapour density of 
chlorine. Prof. Rucker also finds that the ratio of the specific 
heats of bromine and one of 1ts compounds studied (C,H,Br), agiee 
with those of chlonne and the corresponding chlorme compounds, 
Dr. Shettle, of Reading, then read a paper on the influence 
of heat upon certain forms of induction coils considered more 
especially in relation to the inductive power which the blood 
exercises on the various structures of the body. The author 
found that when a copper and a zine wire were insulated from 
each other by parchment paper and fined silk, and wound 
in close proximity to each other, an (induced) current was indi- 
cated on a galvanometer whose terminals were connected to the 
neighbouring ends of the zinc and copper wires respectively, the 
other ends being left free. When the latter were connected 
across the deflection was #i/, On raising the temperature of the 
two wires by causing hot water to flow inside the coil into which 
they were wound the deflection was largely increased These 
experiments lead Dr, Shettle to imagine there is a‘simular action 
in the animal body. The heart is made up of nerves and 
muscular fibres winding spirally, and some of these wind round 
each other so asto form a spiral cord round which the blood 
cap:llariés also wind. Dr. Shettle compares these nerve and 
muscle bandles to the coils of inc and copper wire in his 
experiments, and infers that electric currents may be ın- 
duced in them as in the wires. The flow of the warm 
etic blood would also tend to produce curents in them. 
Dr, Shettle further drew attention to the fact that animals 
live and move in a ee field, and that electricity must: be 
enerated in them by their movements internal and external.— 
r. Emmott exhibited Crossley’. form of microphone, which 
consists of four short rods of carbon jointed loosely into four 
blocks of carbon so as to forma square. It iz used as a tans- 
mitter for telephones, and Mr, Crossley regularly transmits the 
services of a church with it tu several fKearers. Its speaking, 
singing, and whistling powers were successfully demonstrated to 
the meeting. ` 
PARIS 
Academy of Sciences, December 1.—M. Daubrée in the 
chair.—The following papers were read :—Observations on M, 
Trecul’s last note relative to chlorophyll, by M. Chevrenl. He 
asks whether chlorophyll is a constituent part of the organ, or is 
only accessory and without organic activity.—On some properties 
of glucoses, by M. Peligot. By action of alkalies on glucose, he 
obtains a crystalline substance-(which he calls saccharine), having 
the composition of ordinary sugar, or saccharine, not yet sugar, 
In presence of yeast it does not ferment; its taste is not that of 
sugar, but almost #:/, with a slight after-bitterness. The common 
view, that saccharine matters should be ed as polyatomic 
alcohols, is not (M. Peligot thinks) confirmed by production of this 
new substance, In the action of lime on glucose, a true sapomf- 
cation oceufs.—~Note on the cd babar form id optic properties 
of saccharine, by M. Des Cloizeaux, The opti henomena do 
not enable one tọ conclude with certainty whether saccharine 
belongs to the rhombic or the clnorhombic sy$tem.—Questions 
relative to phylloxera addressed to M. poe oy M. Fremy.— 
Reply to these questions by M., Thenard. This relates to the use 
of sulphide gf carbon, and its effects on vines.—Demonstratich, 
by means of elliptic functions, of a theorem in the theory of the 
libration of the moon, by M. Gyldén.—Note on the measure- 
hent of quantities of elqctricity, by M. Hirn. Hg calls attention 
to. Villari’s demonstration that the action of the spark of Ley- 
den batteries on the magnetic needle is proportional to the quan- 
tities accumulated, and seeks to show that this law is in harmony 
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with thos he himself has indicated as to the effect of continuous 
currents ;€he expresses a with that M. Vullari’s important memoir 
might be published iz ertenso in French).—Periodic movements 
of the ground ievealed by spirit levels, by M., Plantamour.— 
This givesfresults of a year’s observations at Sé@cheron ‘rom 
October 1878. The east side went down with decreasing tem- 
pefature until June, {there being a pretty exact parallelism be- 
tween the curves); then the east rose until the beginning of 
September, in a much greater proportio ¢han the exterior 
temperature. From 32°8mm. the greatest depression to the 
east, on January 15, to the maximum of elevation 19°5 mm, 
on September 8 gives 52°3mm. as the fotal amplitade of oscilla- 
tion during the year, (or 2808s), There was generally besides 
a daily movement, with amplitude on September 5, of 37°2. * 
The minimum is usually between 6 and 7°45 a.m. the max.mum 
twelve homs later, In the meridian direction, the move- 
ments of the ground are much less; fhe total amplitude 
for the year was only 4”°89. They show an unexplained anomaly 
relative to the movements east and west. The daily movements 
in the meridian are very iare, irregular, and e It seems, 
then, that at Secheron there are periodic movements of rise and 
sinking of the ground, and that, generally, they are determined 
by the exterior temperature. Perhaps the configuration and 
nature of the giound have also some influence,—Establishment 
of-scientific and hospital stations in Equatorial Africa, by M. 
de Lesseps. It has been decided by the French Committee of 
the African Association to establish such stations between 
Zannbar and the Gaboon ; the Chambers‘have voted 100,000 fr. 
for the purpose.—Astronomical junction of Algeria with Spain ; 
international operation under General Ibañez and M. Perrier, by 
the latter,—Note rectificative of M. Viallanes’s opinion regarding 
phylloxeic spots in the environs of Dijon.—M. Lamare de- 
scribed an electric phenomenon lately observed by him during a 
fall of snow at Cherbourg. Luminous aigrettes appeared at the 
points of his urabrella. —Determnation of cavek and surfaces of 
two surfaces which have double or stationary contacts with each 
other, by M. Zeuthen.—On series relative to the theory of 
numbers, by M. Lipschitz. —On a dynamometric brake regulated 
automatically, by M. Carpentier.—Sepaiation of phosphoric 
acid from sesquioxide of iron and alumina, by M. Derome,—On 
the constitution of stag’s horn, by M. Bleunard. It is an inferior 
homologue of coagulated egg-albumen, It is more hydrated than 
albumen,—Determination of chlorine in different grains and 
forage plants, by M, Nolte. Chlorides form part cf alf vegetable 
food.—Rhythmic contraction of muscles under the influence of 
salicylic acid, by M. Livon. A rhythmic tetanic period with 
contractions d ing in intensity, precedes exhaustion.—On 
the mode of distribution of phosphates in muscles and tendons, 
by M. Jolly.—Influence of different colours on the development 
and respiration of infusona, by M. Fatigati. The respiration is 
more active in violet than in white light, and less active in green 
than in white. 
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* BOSTON AND HARVARD \ 

O the common remark that nowhere in the United 
States does an Englishman feel himself so much at 
home as in Bost8x ; a student of science may add that no- 
- where else does he meet with so much to remind him of 
the intellectual activity and enthusiasm for science that 
_mark the great centres of life in the old country. Boston 
can boast of one or two of the oldest and most active 
scientific societies in America, which for generations 
have gathered togéther and sustained an able succession 
of workers, In the neighbouring venerable Harvard 
it enjoys a perennial fountain whence it may draw for 
ever fresh stores,of inspiration and encouragement. This 
influence of the University is everywhere apparent. 
Among those who take a lead in promoting science by 
discovery and exposition among the Boston citizens, 
Harvard men occupy always a foremost place. A stranger, 
however, with leisure and opportunity to note some of the 
more salient features in the scientific life of Massachusets 
soon comes to realise the pervading influence of one man. 
He sees it in the ordinary cultivated society of Boston, 
he meets with it at every tum in Harvard, he finds it 
uniting as a common bond of sympathy the younger 
scientific men. of the state. The name of Louis Agassiz 
has become a household word in the community, and, 
among the scientific workers, sounds as a rallying cry to 
unite them for common sympathy and support. Great as 
were Agassiz’s solid contributions to the literature of 
science, they form a monument to his genius not perhaps 
more honourable or enduring than the impetus which his 
example and ceaseless enthusiasm gave to the progress of 
science in his adopted country. To have written the im- 
mortal “ Recherches sur lés Poissons fossiles” and to have 
founded so vigorous a school of science at Harvard com- 

bine to give him a highsplace in the temple of fame. 

It is delightful to hear in general conversation in Boston 
spontaneous recognitions of Agassiz’s eminent services, 
Many stories are current of his ‘indomitable courage in 

* carrying out schemes for the advancement of his favourite 
studies, of his consummate address, which enabled him 
to win over into active assistance men who were disposed 
to be indifferent if not hostile. One interesting anecdote 
is told of a dinner party at which he was present, when 
Mr. Ticknor gave an account of an early meeting of the 
British Association. At the Geological Section there had 
been a paper on fossil fishes, and, said Mr. Ticknor, one 
speaker who evidently knew the subject profoundly, pro- 
ceeded to show the auflience the characters of the types 
of ancient fishes, and remarked that he had no doubt a 
specimen would yet be discovered exhibiting a certain 
structure, which he illustrated by a dfawing on the board. 
Murchison, who was in the chair, thereupon pulled out 
from a dyawer a specimen which had just come up from 
Scotland and had not yet been exhibited. It completely 
bore out the prognostication. Agassiz had been listening 
to the tale w&h undisguised*jnterest, and when Mr. 
Ticknor turned round and pointing to him skid, “ There 
is the man,’ he started gap flushed with excitement and 
exclaimed, “It was the prédudest paoment of my life? 

Such dnecdotes affectionately preservéd = how he 
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Tie in the memory of the * community he strove so 
earnestly to benefit, The \tfle misunderstandings whith 
are always sure to arise in the pathway of a man absorbed 
in one great ainf are now forgiven &nd forgotten. Men 
remember that it was not for himself but for the cause of 
science that he solicited and strove. o 

Among the younger men of science the influence of the 
teaching and example of Agassız has been profound. It 


is not that they have adopted his views or even that they ' 


have chosen his,gbranchjof science. On the contrary 
many of them have espoused evolutionary doctrines 
against which he protested, and have taken to sciences 
remote in subject from his. But he infused into them a 
genuine love and enthusiasm for scientific progress. By 
this common sentiment they are united in a bond of 
sympathy which cannot but be very helpful to their own 
studies and to the advancement of science. One of the 
most interesting tokens of this community of feeling is 
the establishment of a club or society which has no name, 
no office-bearers, and no laws, but which has for its object 
the reunion of its members for social intercourse at stated 
intervals. It began its existence in a meeting of two or 
three of Agassiz’s students, and now it has drawn into its 
circle most of the scientific zeal and ability of the younger 
men of the district. Nor is it wholly confined to the 
younger generation, 
excellent and jocund dinners of the club the writer of this 
notice found the genial and universally beloved veteran 
in botany, Dr. Asa Gray, as well as that long-tried explorer 
of the deep sea, Count Pourtales, 

Noramong the benefits bequeathed to Harvard yA 
can we forbear an allusion to his son. With enthusiasm not 
inferior to that of his father and with an ample fortune for 
the furtherance of his views, the present distinguished 
keeper of the Museum of Comparative Zoology is gather- 
ing together at Harvard the most extensive and valuable 
collection of recent invertebrate zoology in the world, 
So far as exhibition space will admit, a large and'varied 
series of specimens is displayed. Some departments are 
marvellously rich, Phe dredgings by.Prof. A.’ Agassiz 
and Count Pourtales have supplied a large suite of living 
corals, some of them undistinguishable, from Téitiary 
Mediterranean species. In one of the rooms is an alto- 
gether unique collection of crinoids from the Carboni- 
ferous Limestone of Burlington. A European accustomed 


to the usually fragmentary condition of palzozoic echi- . 


nodermata can hardly at first believe that these ex- 
quisite specimens of many sp&cies and genera, with every 
plate and joint in position, come from so ancient a forma- 
tion. As at Yale, cellars are crowded with treasures 
awaiting examination and display. The work-rooms 
attached to the Museum are likewise full of material in 
all stages of investigation, and bearing witness to the 
amount and value of the original research’ carried on here 
by Prof. Agassiz, Count Pourtales, and their assistants. 
The only regret a visitor can justly express is that the 
plan of the building has not secured a larger amount of 
internal light. The windows at the sides form the only 
entrance for light, and they are not large é numerous 
enough for the size of the rooms. Would it not be pos- 
siblt, in the contemplated additions to the Museum’ go 
to modify the plan as to secure, at least for the exhibition 
galleties and floors, some amount of light from the roof? 
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Within the walls of the "Museum Prof. J. D. Whitney 
haseaccommodation fof geolðgical work. He is engaged 
in the campletion of the memoirs of his great Californian 
survey. He has receptly issued the firsy part of an ex- 
haustive monograph of the afriferous gravels of Califor- 
nia, which ig putblished in the Memoirs of the Museum 
of Comparative Zoology. One of the most generally 
interesting and important features in this essay is the 
cautious and masterly way in which the author states the 
evidence for the existence of human remains in the 
gravels beneath sheets of basalt, and at a depth of 130 
feet from the surface. It is impossible to resist the 
cogency with which he marshals the facts and maintains 
the genuineness and high antiquity of the Calaveras skull, 
The second portion of the memoir, devoted to a discus- 
sion of the origin of the auriferous gravels and of the 
glacial phenomena of the Pacific coast and of North 
America generally, is awaited with much interest. Prof. 
Whitney, in the course of his prolonged researches in the 
west, made a large and important collection of rocks. 
These are now being carefully investigated by his asso- 
ciate, Dr. M. E. Wadsworth—a young petrographer, 
who in recently taking the degree of Doctor of Philosophy 
at Harvard, presented, as his thesis, a rémarkable essay 
on rock classification, largely based on these collections. 
The Professor, with the devotion to geology which has 
characterised his long and distinguished career, carries 
on this work at his own expense. The results will be 
published in full in the Memoirs of the Museum of Com- 
parative Zoology. 

_There is much more than the name of Cambridge to 
remind one of its namesake af home. Its quiet air of 
studious retirement, its quaint buildings and tree-shaded 
walks, have much of the mother-country about them. 
One or two features of the place, however, are charac- 
teristically American. Thus in the great library at Gore 
Hall, most of the wort of receiving and distributing books 
is done by young women, and done, too, with a noiseless 
decorum and celerity worthy of all praise. A magnificent 
Memoria] Hall to those graduates of Harvard who fell 
in the late Civil War bears witness if its crowded lists of 
names that culture and courage may go hand in ‘hand. 
The simple eloqfence of these lists, where every class and 
division of the faculties is represented, brings home to the 
mind in a startling way the terrible realities of a war. 
May the occasion never arise for another range of tablets 
either there or here | 

While Harvard is necegsarily the great centre of 
scientific research, much admirable work is done in 
Boston in the way of practically expounding science. 
The Institute of Technology has for its primary object 
the education of the community in these branches of 
scientific knowledge conducive to progress in the arts and 
industries ef life. In pursuance of this aim the methods 
of tuition are so practical and thorough that the results 
must be felt far beyond the industrial circles’ Established 
mainly through the enlightened zeal of the present vener- 
able President of the National Academy, Prof. W.B. 
Rogers, it began a few years ago to languish, but ifs 
founder has recently come back to its rescue, throwing 
himself into its affairg with all his old heartiness and 
kirtiliness until, freshened and stimulated by his influence, 
it is once more shooting up into lusty vigour. But besides 
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this establishment, wholly devoted to scientMic instruction, 
the Bostoh School Board has made the practical teaching 
of science important part of education in the public 
schools. an early age the pupils are led "to take an 
interest in physiology by references to the experience of 
their own bodies, and thus the laws of health are firmly 
lodged in their minds. From simple beginnings they are 
conducted through successive years of progress and are 
well grounded in physics, chemistry botany, and zoology, 
until before they leave, if they choose to go so far, they 
are found at work in laboratories repeating experiments, 
making analyses, or dissecting plants or animals. The 
thoroughness of the whole system, and the length to 
which such State-paid education goes (for it must be 
remembered that all this training is free), would make 
most members of our School Boards stand aghast, were 
any utopian to propose its introduction in this country. 

A student of science from this side of the Atlantic 
besides finding himself at home among lovers of science 
in New England is astonished and gratified to find that if 
he has himself done anything to advance our knowledge 
‘of nature, his work is as well known there as at home. 
The welcome he receives is all the heartier from men 
who have long known him by name and have come 
already to regard him as in some measure a personal 
friend and fellow-worker. A brotherhood of this kind, so 
cosmopolitan, so genuine, and so kindly, carries with it 
an enduring helpfulness. One comes away from a par- 
ticipation in it strengthened and cheered, with wide 
enlargement of ideas and sympathies that seem to fill the 
mind with aspirations and to brace the whole frame for 
endless exertions to achieve them. Undoubtedly, in spite 
of all that demagogues may declaim, there is in American 
society of the more cultured kind a deep undercurrent 
of affection for the old country. It shows itself in many 
ways and sometimes crops up unconsciously and almost 
to the confusion of the native-born American as if he 
would rather be thought indifferent in the matter. The 
writer is tempted to conclude with an illustrative story 
told him by a Harvard friend-to whom the incident 
occurred. Some years ago, just at the time that the 
famous pamphlet, “ The Battle of Dorking,” was making 
a stir in the States as well as here, this friend was in 
Kentucky with an acquaintance of his who, like so vast a 
number of his countrymen, had been engaged in the Civil 
War, and had lost heavily in friends and fortune. This 
man knew well what were the horrors of war, yet after he 
had finished reading the pamphlet, and was appealed to 
by his companion as to whgt he would do if the picture 
drawn in its pages were a reality instead of a fiction, he 
paused and after a little reflection replied, “Well, I think 
I’d have to go for the old country.” There are many 
thousands of Americans who would have no objections to 
thrash England themselves, but who would not sit quietly 
and see the castigation bestowed by any otherpeople. 

A. G. 


+ 
PLANTÉS “RESEARCHES IN ELECTRICITY” 
Recherches sur P Blectrictté, a Gaston Biante. (Paris, 
1079. g 
M GASTON PLANTÉ has published, under the 
.*_abovestitle, the elegant ang important electrical 
researches which he Ias pursued with so much guccess 
m e 
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- of lead immersed in dilute sulphuric acid, charged by a 
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during twenty fears, and with many of which thf readers 
of NATURE have been made familiar from timè to time. 
The basis of these experimental res es is the 
secondary battery, originally devised by Ritter, but which 
in M. Planté’s hands has become developed into what, is 
practically a new and important source of electricity. M. 
Planté, by empléying for his secondary cells large plates 


small Bunsen’s or Grote’s battery, and by arranging the 
secondary cells in such a manner that they can be charged 
“in multiple arc, and discharged in series, obtains during 
the ten minutes or so during which the discharge continues 
currents not only Of as great electromotive force as would 
be obtained from a Grove’s battery of a much larger 
number af cells, but also of much greater “ quantity ;” 
the internal resistance of these secondary cells being 
excessively small, 
In studying the construction and operation of these 
secondary batteries, M. Planté has brought to light a 
large number of interesting facts. He finds that such 
batteries improve with use, the two lead electrodes gradu- 
ally becoming spongy, thereby holding in loose combina- 
tion larger quantities of the oxygen and hydrogen gases, 
respectively, than new plates of lead. He observes several 
highly suggestive analogies between this electro-chemical 
accumulation of the energy of the current, and the electro- 
static accumulation of the Leyden jar. This analogy ex- 
tends even to the existence ofa residual charge. It appears 
that the electromotive force of such a cell well charged 
may, be as high as 2°7187 volts, while the internal resist- 
ance may be as low as o’o5 ohm, and that the actual 
quantity of the primary current which may be realised 
after being thus accumulated amounts to 88 per cent. 
These data are given amongst the stores of information 
in the first section of M. Planté’s work, The second 
section treats of the practical uses which have been made 
by M. Trouvé and others of the currents from secondary 
“batteries, and which embrace a wide range of applica- 
tions, chief amongst which is the application to surgical 
cautery by means of Wires raised to a white heat, for 
which operation a powerful current of short duration only 


. is required. Another suggestion, to employ such batteries 


as accumulators of the current supplying electric lights, 
has already been seized upon by more than one inventor, 
amongst others by Mr. Edison. 

The third section of the work before us deals with 
sundry phenomena produced by the discharge of the 
powerful currents of large secondary batteries. To obtain 
these effects M. Planté has used batteries of from 200 to 
Soo secondary elements. Luminous liquid globules and 
delicate flame-like aifreoles are produced at the surface of 
liquids when the current is led into them under certain 
conditions: even a globule of fused mica has been pro- 
duced by the current, and wandered about in a manner 
suggestive of the alleged behaviour of the “ balls of fire” 
sometimes accompanying violent thunderstorms. The 

. * 
discharge may even be employed to write upon glass 
which is etched away under the negative pole of the 
secondary ba¢tery. The many analogies presented by 
these experiments with some of the less umderstogs of 
natural phenomen8,, gjobular lightning, aurorg, and 
wreathed lightning dischatges, &c., are treated in detail 
in the*fourth section. M Planté considers the “ Fire of 
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Saint Elmo” to be a phenomenon of discharge of nega- 
tive electricity, whilst he compares the globular lightniħg 
to the phenomena observed in the discharges at tĦe posi- 
tive pole of his b&tteries. One of thé most curious of his 
speculations is that concerning the spiral nebule, which 
he compares with the spiral forms produce€l at the nega- 
tive pole when dilute acid is electrolysed by a moderately 
strong current between copper electrodes in the presence 
of a powerful electromagnet. These “electrodynamic ” 
spirals consist of streams of particles of oxide of copper 
whirled off from the end of the electrode and which, con- 
ducting the current, undergo a rotatory displacement 
under the influence of the neighbouring magnet. These 
spirals, which therefore indicate the lines of flow of the 
current, resemble the spirals obtained by the present 
writer in iron filings under the joint influence of a magnet 
and a current traversing it longitudinally, and which 
differed from those of M. Planté in indicating lines of 
magnetic induction, not lines of current flow. So strongly 
does the analogy of form weigh with M. Planté that he 
asks (p. 243) whether the nucleus of a spiral nebula is not 
truly an “electric focus,” and “whether the spiral form 
is not probably determined by the presence in the neigh- 
bourhood of strongly magnetised heavenly bodies!” 
Another astronomical analogy is discovered by the author 
between the sun-spots and certain “ crateriform perfora- 
tions’’ which are produced in moistened paper beneath 
the positive pole of the secondary battery. 

The fifth, and last part of the work, explains the con- 
struction and operation of the authors “ rheostatic 
machine,” which is a series of mica condensers which 
are charged in multiple afc from a battery of 6¢0 or 800 
secondary elements, and discharged in series in very 
rapid succession. This instrument is capable of pro- 
ducing almost continnously the effects of intense .dis- 
charges of statical electricity, and promises to prove of 
great utility as an instrument of research. 

We have preferred to give the reader a brief résumé of 
the contents of this delightful narrative of researches, 
rather than to criticige in detail the many saliefit points 
whiclit presents. Experimental researches of the present 
day are seldom conducted with such patient and ingenious 
endeavour as those now published in M. Planté’s volume. 
The student of electrical theory will find in them but little 
that he did not know before. The phenomenal not the 
theoretical aspect of the question is ever uppermost; and 
in default of theory there is a tendency to ride the analogies 
too hard. But none can helb admiring the beauty and 
originality of the experiments here recorded, nor doubt 
the very high value of the results obtained. There will, 
too, be many readers who will long that all treatises on 
experimental science were written in so clear, concise, 
and elegant a style as that of the author. e 
SILVANUS P, THOMPSON 
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NATURAL HISTORY OF THE ANCIENTS 


Gleanings from the Natural History of the Ancienfs. By 
the Rev. W. Houghton, M.A., F.L.S. e Ilustrated. 
(London: Cassell, Petter, and Galpin, 1880.) 


HIS interesting volume consists of a series of short 
lectures treating of most of the animals knowti to 
the early inhabitants of Egypt, Palestine, Assyria, Greece, 
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‘agd Rome, from the eldest¢iistoiic period down to about 
the mjddle of the third c@ntury of the Christian era. 
Referring to his sources of informatign the author ex- 
piesses his’ackhowledgmenss to the Biblical and Assyrian 
records and fhe classical writers of Greece and Rome. 
Alluding t8 Aristotle’s work, “The History of Animals,” he 
quotes Lewes's well-known remarks thereon, which, while 
he will not fully endorse, he yet on the whole agrees with. 

The author warns the reader not to expect an ex- 
haustive’treatise on the subjéct; theeavowed object, as 
the title indicates, being but gleanings picked up almost 
at random from a spacious field; indeed, a volume quite 
as large might be written on only those domestic animals 
known to the ancients. If not a complete history, these 
“ Gleanings” are, howevei, very pleasant reading, deeply 
interesting to the intelligent student, and making him 
wish for more. In some cases a httle more information 
would be useful, and we would venture to suggest to the 
author that in another edition he might with advantage 
add more details about the very early history of some of 
the best known of the animals which he has selected for 
notice. Thus the Egyptians were the only people amongst 
the ancients who habitually domesticated the common 
cat; with them it was a great favourite, and we would 
certainly have liked a little more of what the author 
could have told us about the cat as it is found in an 
Egyptian home; had it a pet name there ? and ıs it not 
strange that the children of Israel do not seem to have 

“come across it during their lengthened sojourn in that 
strange land? In another edition the references should 
be quoted at greater length ; thus the general reader could 
scarcely be expected to know that the translation of Prof. 
Gubeinati’s interesting work on “Zoological Mythology” 
is referred to as “ Guber. Zool. Myth.” 

The Egyptian dog is acknowledged by the author not 
to come up to the standard of modern European views of 
canine beauty; but-he is not so severe on them as Mr. 
‘Mahaffy, in whose eyes the house-dogs appear to have 
been worthless curs, and the hunting-dogs more like 
those lanky creatures kept by som@of the Irish peasantry 
for an occasional Sunday coursing match (Mahaffy, 
“ Prolegomeng of Ancient History’’). The author 
states that the Egyptian monuments anterior to the date 
of Amosis (about B.C. 1500), of the eighteenth dynasty, 
give no representation of horses, but considers it would 
not be safe to conclude from negative evidence that the 
horse was not introduced into Egypt anterior to that 
date. Leaving the date of the papyrus Saller to be 
settled by experts, but presuming it from Mr. Goodwin's 
Essay (“Cambiidge Essays,” 1858) to relate to events 
about the time of the Exodus, we find such allusions as 
“The horses of my lord are well,” and “His ploughshare, 
which iseof metal, corrodes, the horses die through the 
labour of ploughing; the latter is very remarkable for 
being part of the complaint of an agrigultural tenant; 
these would show that at this date—possibly the date of 
‘the ha of famine—horses, were then employed in-field 
wok.) 2 f N : 

The common pig formed part of the farmyard stock of 
thg Egyptians, and the author thinks that they were kept 

_ a6 probably useful in treading in the corn after it’ was 
sown, and he quotes Herodotus and Allin as describing 
the process; neither author says anything akout the pigs 


a 

being mbzzled when performing this useful part, but they 
are shown as such on a Theban sculpture referred to. ~ 

The settion about the pigeons might be greatly ex- 
panded ; there is next to nothing told us about the pigeon 
ag known to the Egyptians and Hebrews, and though 
there is a woodcut from an Assyrian, sculptufe showing 
hare and birds, yet there is not a word in the text as to 
the hare being known to the Hebrews and Assyrians, 

The second part of the volume on wild animals is 
nearly equally interesting as the first. In it we read of, 
the lon, hyena, stag, wild bulls, boar, vulture, pelican, 
ostrich, and many other birds, as well as of several species 
of fish, known in the olden times. 


OUR BOOK SHELF . 
Bulletin des Sciences Mathématiques et Astronomiques. 
Deuxième serie, tome iii., avril 1879. (Paris.) 
THIS number opens with abstracts of works by H. 
Lemonnier (“ Mémoire sur Elimination,” Paris, 1879); 
E. Schering (“ Analytische Théorie der Determinanten,”’ 


, Gottingen, 1877) ; and an interesting note by S. Kantor 


( Quelques Théorémes nouveaux sur l’Hypocycloide a 
trois Rebroussements’’). Our present object is, however, 
to take notice of two long articles by M. G. Darboux, (a) 
“Sur un nouvel Appareil à Ligne droite de M. Hart” (7 pp.) 
(8) “ Recherches sur un Système articulé” (42 pp.). 

(a) is founded on a five-bar linkwork, described by Mr. 
Hart in the eighth volume of the Proceedings of the 
London Mathematical Society (p. 288), which M. Darboux 
looks upon as a construction of great terest. The writer 
explains Mr. Hart's method and slightly generalises it, 
getting the following results : (an ellipse and Pascal’s 
limagon can also be described by the linkwork; (2) a 
movement of a straight line which always remains 
horizontal whilst its several points describe vertical 
straight lines. Bý means of a duplication of the appa- 
ratus, “ on pourra poser une table sur ces droites, et l’on 
aura ainsi la disposition la plus simple connue, per- 
mettant de réaliser un mouvement paralléle dont les 
applications sont évidemment trés-variées.’ 

8) is a discussion of Mr. Kempe’s “recherches très- 
interessantes” “On Conjugate Fourpiece Linkages” in 
the ninth volume of the Proceedings of the same Society 
(pp. 133-147). M. Darboux remarks that Mr. Kempe has 
considered one interesting case only, that, viz., ‘où les 
équations sont des identités et où par conséquent la. 
déformation de la figure est possible.” He praises the 
ingenuity of the method employed, and says that Mr. 
Kempe has arrived at a large number of solutions of a 
problem which, à griort, would be thought to have none. 
He then proceeds to attack the question in a more general 
manner, connecting the problem with the use of Mr. 
Hart’s apparatus, referred to in his paper (a). “La 
marche qui j'ai adoptée rapose d’une part sur l'emploi des 
grandenrs géométriques dans le plan et sur leur expres- 
sion bien connue au moyen d'ung variable complexe, et 
d'autre part sur les recherches que pai publiées récem- 
ment! et d’aprés lesquelles la théorie du quadrilatère 
articulé est identique à celle dune cubique plane, -que 
Jeppa am cudiguenssociée au quadrilatère 

enoting the outer quadrilateral of Mr. Kempe's 
figure. by MNP Q, and the inner by M’N’ P Q, M. 
Darboux calls them respectively the quadrilaterals 7, U, 
and the associated cubics he calls the cubics 7, U, and 
taking 4,2, &, 2”, 1, 17, 2,1" as the co-ordinates of a point 
in space with reference, to tlie two cubs, he finds the 
coaditions that a certain group (4) of equations between 
theseco-ordinates shall be satisfied fy an infinite number of 
values of thé z's and wẹ. -H@ rêgards these equations, 
when the movement of the figure is possible, as egtablish- 
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ing a correspondence between the # points of thẹcubic 7 
associated with the quadrilateral 7, and thé similarly 
determined # point, and proceeds to examine al] the cases 
in which this correspondence is uniform, #.¢., When to a 
point of each curve corresponds a single point of the other 
curve. Hethen shows thatall other cases may be reduced 
to this cast of unifprm correspondence. His conclusion, 
after a discussiof Of these equations of condition, is that 
. there are no other solutions besides those deduced from the 
uniform correspondeng cases. He establishes coinci- 
e dences with most of the cases discussed in Mr. Kempe’s 
»paper, and arrives at one new case, viz, when Mr. 
Kempe's triangles reduce to straight lines coinciding with 
the sides respectively of Zand U. 
Our object has been to draw attention to what we look 
upon as a valuable pendant to the last-named gentle- 
man’s Researches in Linkworks, 


Lecture Notes on Physics. By C. Bird, B.A., F.R.A.S 
(London: Simpan Marshall, and Co., 1880.) 

THE author says in his preface that the book “may be 
supposed to represent the notes, somewhat expanded, 
which the teacher would desire the class to take down 
and learn.” If so, the “notes’’ before us would certain] 

merit a good deal of attention from the teachers red-in 

pen. Ofits 178 pages, 68 are taken up with examination 
papers of the Science and Art Department. The various 
branches of physics are very unequally treated. Occa- 
sional blunders are frequent. Thus on p. 27 we are told 
that “Writing a for the refractive index, the critical 


angle for any medium is 5 On p. 2 Laplace’s correc- 
tion of the velocity of sound for the adiabatic conditions 
is stated to be the ratio of the two specific heats of air, 
when it should be the square root of that ratio. On the 
very next page we are told that the amplitude of a sound- 
wave varies inversely as the sguare of the distance from 
the source, and that ‘herefore the intensity falls off in the 
same ratio; whereas in fact the intensity is proportional 
to the square of the amplitude, Under the heading 
“ Electrometers’’ we observe that the only instruments 
named are the quadrant pith-ball electroscope, the torsion 
balance (which is not even described), and the unit-jar ! 
But one could hardly expect accuracy of an author who 
eons himself to ral: about “force”? being “ converted 
into heat.” 


Diagrams of Zoology. Sheet I. and II., with handbooks 
thereto. By Dr. Andrew Wilson. (Edinburgh and 
London: W. and A. K. Johnston.) 

THESE sheets are meant to serve as important adjuncts 

in the way of illustrating a series of lectures on the 

classes to be met with in the animal kingdom, They 
have been drawn and coloured under the direct superin- 

tendence of Dr. A. Wilson, and are accompanied by a 

handbook to each sheet which contains full descriptions 

of each figure. They will no doubt be found most useful 
for the purposes of science classes in our public schools, 
and in them illustrations of retently descnbed forms will 
be found. For example, under the kingdom of the 

rotozoa, we find no less than five figures representing that 
ow form of animal life called by Heeckel Protomyxa 
auranitacea, one of the Monera. 


€ETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, or 
to corwespond with the writers of, rejected manuscripts, No 
notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters as 
short as posteb: he pressurcwn his space is so great that tt 
ts impossibld otherwise to ensure"the appearanceeven of com- 
munications contagting interesting and novel facts.] 

The Explotatjon of Socotrae ‘ 

WovuLp you allow me, on behalf of the Committee of the 
British Association for the $dvancement of fias for the Ex- 
e 





. 
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aa 
ploration of Socotra, to state in youg columns that we me 
anxious to find a competent natigalist to proceed to Socotra eafly 
next year, the gentleman whose services we had hoped tò secure 
being unfortunatelyeunable to undertake the task. The expedi- 
tion will be but a short one, as it’would be useless to remain in 
the island after April. . > 

It would be desirable that the explorer should have some 
acquaintance with Arabic and some local knowledge of the sur- 
rounding districts. P. L. SCLATER 


11, Hanover Square, W. 
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Monkeys in the West Indies 


In reply to the inquiries of Mr. Watt (NATURE, vol. mi, p. 
132), I send you the following extract from the Proceedings of 
this Society for February 13, 1866. 

“Air. Sclater called the attention of the meeting to three 
monkeys recently received from the Island of St. Kitts, West 
Indies. Mr, Edward Greey, Fellow of the Society, having 
reported the existence of monkeys in a wild state in considerable 
numbers upon this island, had been urged by Mr. Sclate: to 
attempt to obtain some specimens, in order that it might be 
ascertained to what species they were referable, as it had always 
been believed that there were no native Quadrumana in the 
Lesser Antilles. bingy the assistance of Mr. John Carden, ot 
St. Kitts, Mr. Greey had succeeded in obtaining a specimen of 
this monkey, and two others from the same island had at 
the same time been presented to the Society by Mr. H. B. 
Cameron, Superintendent of the R.W.I.M.S,P. Company, at 
St. Thomas’s, The animals were undoubtedly referable to the 
common en monkey (Cercopithecus calhirichtus, Geoffr.) of 
Western fica and must have been introduced years ago, as 
they were stated to be now very abundant in the woods of St, 
Kitts, and to cause great damage to the sugar-plantations.” 

As regards Trinidad, where true American monkeys (Cedide) 
are certainly found, it should be recollected that, zoologically 
speaking, Trinidad is not one of the Antilles, but a little bit of 
Venezuela, broken off at no very remote period. 

Prof, Mivart and Mr. Bate are, therefore, correct jn saying 
there are no indigenous monkeys in the Antilles, 

P. L, SCLATER 

Zoological Society of London, 11, Hanover Square, W. 








Is Mount Unzen a Volcano? 


IN a recent visit to the Simabara Peninsula, about twenty miles 
east of Nagasaki as the crow flies, an opportunity was afforded 
me of ascending ‘‘Unzen,” a mountain which rises about 
4,700 feet above the (by aneroid), If tradition®is to be 
believed ‘“‘ Unzen” is an active volcano, the subterranean fires 
of which have been slumbering since the close of la-t century, 
when a disastrous earthquake, accompanied byea volcanic erup- 
tion, destroyed 53,000 of the inhabitants of the district. But I 
failed to find any trace of a recent volcano, which, wherever it 
may be, is certainly not situated in the higher peaks of the 
mountain, where popular belief has located it. From the sea- 
level up to the highest summit a porphyry is the ever-prevailing 
rock, which varies somewhat in different parts of the peninsula. 
True it is that from many points ef view Unzen has somewhat 
the form of a truncated cone, but there the resemblance ends. 

There are, however, three hot sulphur springs, which may help 
to explain the popular error on the subject. One of them 1s 
situated in the fishing village of Wobama, at the foot of the 
mountain, and close to the water; a strong odour of sulphuretted 
hydrogen scents the air, and the thermometer placed in the 
water rose to 112° F. Rather more than 2,000 feet above the 
sea are the hot spri of Kojeego and Unzen. In the former 
place the water bubbles up into a peo! some ten or fifteen yards 
across, with a fsmperature of 132°, while at Unzen the hot 
spri are on a far more extensive scale, numerous spri 
bubbling away furiously over an area of several acres, which is 
completely destitute of vegetation. The ground is often so hot 
that with a thick pair of boots one cannot standglong on the 
same.spot. The thermometer rose as high as 202°, which would 
be only abont 6° below the boiling-point of water at that eleva- 
tiont and a dense cloud of white smole ascended into the? air 
which was strongly impr ed with the same sulphureous odofr. 


The chemical and thermal influences of these hot sulphur springs 
have produced a singular effect on the porphyry of the immediate 
e is . é 
. 2 $ 


is 


154 . i A 


NATURE” ° 


b 
* [Der. 18, 1879 





e 

locality ; while the rock has a tendency to lamination, its disin- 
tegwated felspathic constituents “yhiten the whole surface, and 
the uring hill-slopes overl$oking the springs are as white 
as any ‘chalk-cliffs fue the same cause, ig phenomenon is 

only to be found im acct e vicinity of The hot springs. 
tt is with the hope that these few noles may be the means of 
eliciting farther articulars, especially as regards the History of 
ed vo. m 


this so-call cano of Unzen, that I venture to send 


to NATURE. H. B. GUPPY, 
H.M.S. Horne, Nagasaki, Surgeon H.M.S. Hornet 
October 13 





Astronomical Subject-Infex 


I aM preparing for publication, by the Royal Dublin Society, 
areview of the progress of astronomy during the present year, 
consisting of a classified index catalogue of books, memoirs, and 
notes on astronomical subjects published since the beginning of 
the year, and, secondly, of a short account of the contents of the 
more important papers in the various branches of astronomy, 

Any person who has felt the want of such a ‘subject index” 
could assist materially in the undertaking by sending me, as 
soon as possible, the titles of such papers as seem likely to be 
overlooked on account of having been published in less widely- 
diffused periodicals or transactions. In particular I would te 
glad to hear of pipers published quite recently in transactions 
or proceedings of learned societies, as these often are not dis- 
tributed until some time after their publication. 

. L, E. DREYER 

The Observatory, Dunsink, Co. Dublin, December rr 





Distinguishing Lights for Lighthouses 


A propos of your article on Sir William Thomson’s letter in 
the Times, and the dangers to ships from bad systems of dis- 
tinguishing the lights of different lighthouses, I send you the 
econ Wine graphic account by my brother, Mr. J. P. Thomp- 
son, of a narrow escape from shipwreck which occurred to him 
during the autumn of the present year, and which illustrates the 
urgent need for reform in-the adopted system. 

° SILVANUS P. THOMPSON 


“All went well till off Ushant, when the wind began to rise, 
and by Saturday afte.noon the Channel was heaved up by what 
was logged as a ‘moderate gale’ from the south-west. This 
kept freshening every hour, and at 7 P.M., when the lamps were 
being lit, the captain said we should have a very ‘duty night,’ 
and he accordingly donned his oilskins'and ‘sou’-wester.’? The 
atmosphere began rapidly to cloud, and at 9 o'clock you couldn’t 
see more than a ship’s length or two ahead, As we were in a 
crowded {rack of vessels, the watch look-out was doubled. ... 
At 11 I was on deck again, and foundmall looking out eagerly 
for either the St. Agnes (Scilly) or the Wolf Light, the latter 
being near the C h coast, OF these lights the St. Agnes 
shows a white light at each revolution of a minute, whilst the 
Wolf is the same, but with a flash of red between, The sea 
was very phosphorescent, and this dazzled the eye when looking 
for lights. I was set as a look-out on the starboard quarter, 
and many times had to go aft for the captain to see how 
she lay by the compass abaft (she was being steered at 
the wheel in an iron wheel-house on the bridge.) . . . About 
midnight we sighted a light,*and on timing it, found it to 
be a white light of a miaute’s revolution; we looked in vain 
for a red flash between the whites, as we knew we ought to be 
near the Wolf. But in the fog not a ‘smell of red’ could be 
discerned, although by the rate at which we passed it we must 
have been very near it. ay aw then, that there was no red 
flash, this must be the Scilly light, and the captain accordingly 
steered move easterly, so as to fetch the Wolf. He nevertheless 
hardly thought we had got so far to the west as the Scilly, sohe 
ordered a sharp look-ont to be kept for breakers or land, At 
3.30 I turned in again, but at 4 A.M. I sudd heard the look- 
out cry out ‘Land! breakers ahead 1’ and then I heard the 
captain run to the telegraph, and heard the bell ring ip the 
engine-room, und the captain’s sonorous voice calling ‘All 
hands | squate awer the yards! ’bout ship!’ I jumped up, and 
ran on deck, and there right ahead the fog had just lifted to 
shos us we were almost ashore, heading straight on Pe: ce; 
soenear, indeed, were we that I could have counted the 
houses. Happily the ship, ansv ering her helmewell, came round 
beantifylly, and at the same time the fog closed again, hiding 

. hd s 
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the shore Qnd the dreaded rocks. So after all it was the Wolf 
light we hadesighted, dnt the fog had prevented us from seeing the 
red flash, It was a narrow escape, though ; and then we had to 
beat back ifthe teeth of the gale, and it took usesix hours to 
beat back to the Land’s End.’ 





The First “Sin” 


. 

Ir occurred to me lately, whilst reading % the September 
number of the Cotemporary Review, an article by Lenormand 
called ‘‘ The First Sin,” that it may be possible to turn another 
page of that very interesting history of ideas, the reading of 
which appears to be one of the great tasks allotted to this century. 
Although it seems unlikely that the idea suggested to me by the 
article has not also occurred to others, I cannot discover that 
anything has been said about it, for the author seems strangely 
enough to lead one to the door, as it were, ‘and leave one there 
without opening it; I should therefore like, if you will permit 
me, to lay it before your readers, and hear what they have to 
say about it. . 

My idea is this: that the tradition of a tree of life, and also 
of a tree of the knowledge of good and evı}, both connected 
with a sin and a catastrophe, probably originated in man’s first 
acquaintance with the effects of intoxication. 

normand himself connects that tradition with the worship 
of Bacchus (and also with the theft of fre in a piece of a tree 
by Prometheus, and with that of the apples of the Garden of the 
Hesperides}. It seems strange, therefore, that he goes no 
farther, more especially as he himself points out that the 1e- 
presentations of the tree on the monuments of different nations 
are always referable to those from the fruit or foliage or crushed 
branches of which an intoxicating liquor is derived; from the 
Soma tree, that is, and the palm and the vine. 

There is no need to burden your pages with proofs and quota- 
tions, as any one interested in the subject can procure the maga- 
zine now at half price; I will merely add to my suggestion that, 
as the primitive notion of-life must have been characterised by 
warmth and motion, and the first effects of the frnit of the tree 
would also be, probably, warmth and excitement, exhilaration 
and the temporary exaltation of some of the faculties, it would 
easily come to be looked upon as a “ tree of life;” and that, the 
after-effects being bad and degrading, it would thereby become 
a tree of the knowledge of evil as well as good, and also the 
cause of a fall into a lower state of being. 

May I add a suggestion concerning the serpent always con- 
nected with the tree, as on the early Babylonian cylinder figured 
on p. 91 of George Smith’s ‘‘ Chaldean Account of Genesis”? 
It appears to have represented the principle of evil very early, 
probabiy long before ıt was connectedewith the tree, and to have 

en at first the sea, which in a storm was the chaos out of 
which everything was formed, aud which, as it seemed to swallow 
up sun, moon, and stars, and to bring forth the storm-clonds— 
those monsters with which the sun-god fought with his arrows 
the lightnings—came also, not unnaturally to represent the . 
destructive principle. But how did it become a serpent? May 
it not have been the singular resemblance that the edge of the 
sea—as seen from a moderate height in a calm—bears to a huge 
serpent—now blue, now while, according to the amount of foam 
—winding and writhing about the earth, and eating out its rocks 
and shores, that caused its destructive attributes to be transferred 
to the serpent? A common name may have been the means, 
The resemblance is especially striking when the eye looks along 
the shore, as in the bend of a day. 

Another suggestion. Some years ago, when reading the 
description of the locality of the Battleof Beth Horon in Dean 
Stanley’s work on Palestine, it seemed to me to point to the 
origin of the tradition of the sun and moon standing still at the 
command of Joshua, and I do not think it has been noticed. 
In any valley lying nogth and south, if one goes up the western 
hills as the sun sets to the valley, when one reache® the sammit 
the effect of a new day and a fresh supply of sunlight is very 
striking. ‘This sensation must have been strongly felt by the 
warriors of Israel, when, after ing their enemfes up the 
pass, the still sunlighted valley beyond broke upon their sight ; 
and I cannot but think that, figuratively expreged, as it would 
be, and with much exaggergflon, in the trinmPhal song sure to 
haye been made and sung after the victory, it may well have 
originated the tradition of a standing sti of the sun ; the moon 
would’follow seit, The songs qre Said to be the oldest parts of 
the Bille, and ‘‘ Jasher? or™‘ The Upright” may have been the 
singer or recorder of the lost song of triumph. a 
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The “Encyclopædia Britannica "—Thg Nile 

THE volume of the Nile is made a thousand times greater 
than the truth in the new “Encyclopædia,” vol. vii. p. 706, 
art. Egyp& by an error copied from the last Sdition. The 
same mistake oecurs in Rawlinson’s ‘‘ Herodotus,” vol. 1i. p. 7, 
Note GW. ; in the Geographical Society’s Journal, vol, xix. ; 
in Fullarton’s Gasetteer, and probably elsewhere, and some 
fables have bean €ounded on it. 

I observed the error myself some years ago, after being per- 
lexed by it in some rainfall estimates, and mentioned it to the 
te Sir Gardner Wilkinson, who intended to have it corrected ; 

but there has been no fresh edition of the “ Herodotus,” and it 
has escaped revision in the “Encyclopædia.” As it illustrates a 
special danger, easily overlooked, ın copying French figures, it 
deserves perhaps a few lines in NATURE to pat it right. 

In English notation we mark decimals with a point, and use 
commas to divide periods ; but the French generally use commas 
to mark off decimals, The authonty for the volume of the Nile 
is Linant’s measurement, given by Clot Bey in the * Aperçu 
général sur Egypte,” tome i., pp. 40, 41, and the figures are 
gren as follows, in cubic metres of water discharged into the 

editerranean at full flood in twenty-four hours :— 

English authorities 
Linant:< 3.0 ee asi anes aba. see 

The last three figures are decimals, 
millions, not in thousand millions. 

December 14 


705, 514,667,440 
705 514 667,440 
and the quantity is in 

ALBERT J. MOTT 





Lunar Rings 


ACCORDING to your suggestion I have followed up my experi- 
ments with lunar light on bromo-gelatine plates, and at midmght 
on November 28, for the third time at full moon pernod I 





obtained on one pisie three well-defined rings round the photo- 
graphic image of the moon with Iı minute, 14 minute, and 2 
minutes’ exposure, 

The 3 minute exposure is fainter than the above woodcut, the 
1} minute} the same in density, and the 2 minutes’ exposure is 
denser and more defined ; while six consecutive nightly observa- 
tions pace to the 28th failed to give any vinculum or indica- 
tion of refraction of light. 

One of the six taken on the night of November 24 with ‘wo 
hours continuous exposyre gave a bright clean well-defined hne 
24 inches long, gapped here and there by passing clouds, but not 
the slightest indication of blurr or dispersion was shown on the 
brightest parts of the line. 

Whether the cause which produces these 1ings at full moon 
phase only, depends upon the greater effulgence of lunar reflection 
at that Dar ease: time ; whether it is cosmical or atmospheric in 
its nature, or optical or chemical], there can be no doubt that 
there is 1.efraction of the lunar light; the existence of a dark 
space between two Inminous (or more correctly speaking actinised 
regions) as manifested by the above annular geriodica/ impressions 
is a clear indication of the dispersion of light, but how, why, or 
where the decomposition takey place is not so obvious. 

Sunderland, December 5 GEORGE BERWICK 





Stag’s Horns 

Ir is well known to be the universal belief in the Highlands 
that stags eat the horns they shed, and every gillie will tell you 
that no pne ever picked up a horn.e Can any of your readeis 
inform me what really becomes of them? ‘- 

There must be abundant opportunities of observing the whole 
process in places like Windsor Park, where red deer are kept in 
a domesticated state. G. W. H. 


e 
ON A NEW CORYING PROCESS 
A VERY elegant process has recently been introduced 
into this coufitry for copying and multiplythg letters 
and documents. Itis knowñ byvarious names;according 
to the etymological gkill of the makers. One calls it a 
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“hektograph,” another less pardonably calls it the “cento- 
graph,” while yet anothet, to Bridge the gap betreen 
ancient Greek and modefn English, styles it the “ printo- 
graph.” But whether it is introduced by these names, or 
the polygraph, the compo ithograph, or the velocograph, 
the principle is the same; though the details are slightly 
varied in each case. A slab of gelatineug» material in a 
shallow tin tray forms the type. The letter is written 
with a special ink on any kind of paper, and when dry is 
placed face downwards upon the jelly, and allowed to 
remain a minute or more. On removal it is found that 
the greater pax of the ink has been left behind on the 
jelly. It is only necessary to place pieces of paper on the 
latter, and on their removal they are found to be perfect 
fac similes of the original copy. The number of copies 
obtainable varies with the ink, the most potent bein 
aniline violet, such as Poirrier’s. With this a hundre 
copies may be produced. Others, such as Bleu de Lyon, 
Bismarck brown, or Roseine,! yield forty to fifty. It was 
with a view to determine the principles which govern this 
beautiful process, that I made an examination of the 
subject. The slab consists of gelatin and glycerine, with 
carbolic or salicylic acid to pievent fungoid growth, and 
in the “chromograph” a quantity of barium sulphate 
is added, which gives the slab a white, enamel-lke 
appearance. 

If a hot, strong solution of gelatin in water be prepared,? 
and then a certain quantity of glycerine stirred in, the 
whole mass will become solid in cooling. This might at 
first sight appear to be a solution of gelatin in water and 
glycenne; but such is not the case, the gelatin being 
quite insoluble in glycerine. When the aqueous solution 
solidifies, the gelatin still retains the water, but the large 
quantity of glycerine being dispersed through the mass, 
makes the whole into whatis practically a very fine gelatin 
sponge containing glycerine im its pores. 

The moisture-loving nature of the glycerine prevents 
the “sponge” from gefting dry, while the insolubility of 
the gelatin in the glycerine prevents its becoming liquid. 
When the copy is placed on the jelly, the glycerine comes 
out to meet the ink, for which it has an intense liking. 
All the suitable inks are freely soluble in glycerine. Some, 
too, contain acetic acid either in the free state or in com- 
bination with bases as in rosaniline acetate. The acetic 
acid exerts a solvent action on the gelatin, so that it will 
be found that after taking off some impressions with an 
acetic acid ink, as the “multiplex,” the jelly will be 
etched wherever ffe ink has come into contact with it. 
As*long as any of the ink remains on the jelly, the 
glycerine will come out of the pores tokeep it moist, but 
when the whole of the ink has been removed the flow of 

lycerine ceases, and the parts become quite dry. If the 
ink is not entirely removed by taking a sufficient number 
of impressions, and the jelly left, after a lapse of twenty- 
four hours the remaining ink will be absorbed by the 
jelly. It is necessary, therefore, that the copies should be 
taken off as soon as possible, so as to avoid the defect 
caused by the spreading of the ink. 

Most of the makers suggest, that directly the slab is 
done with, the type should be washed off. The hekto- 
graph and most others iequire that the water should 
be warm, but the finely divided barium sulphate in the 
chromograph, renders the surface less tenacjous, and the 
impression may be removed with cold water. 

Where practicable, it is better in all cases to leave the 
slab for twehty-four hours, when the old impression will 
be quite absorbed, and not interfere with a new one. 

. rhis gelatin copying process has been received with so 


a hundred copies, 


7 A very t and easily prepared ink wh.ch will yi 
A T dase l solution of oaalic 


may be made by dissolv.ng rosanine in a c. Id-saturat 
acid. It must be allowed to dry spontaneously. , 
2 4cz gelatin dissolved m 6c water, and go oz glycerine, sp. gr. 1°26 
previously warmed, strredin Any air bđbbles in the gelatin are rem o 
before the addition of the glycerme. A cheaper compound which #nswers 
ually well, bat is rather faker, ccnsists of Scotch glue 6 oz , water8 oz , 
glfcerine 20 02. These quantities make a slab xo X 13 X 4. | 
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much favour by the public, that it shows there 1s a great | 


wan for some rapid th@ans of getting a limited number 
of copies of letters, &c. ; and Seeing thas any number of 
colours may be used in the original drawipg, Mr. Norman 
Lockyer has suggeste@ that if would be oP much use in 
laboratories, for the multiplication of original sketches of 
biological specimens, and even for spectra charts, and so 
save much of the time spent in making duplicate copies. 
The gelatin slab cannot be said to be perfect, as it is liable 
to be affected by atmospheric changes; but, bearing in 
mund the fact that the whole is simply a sponge filled 
with a compound capable of lquefying gertain inks, itis 
reasonable to hope and expect that chromography is only 
the pioneer of a process, which shall possess all 1ts advan- 
tages and none of its defects. R. H. RIDOUT 


THE ANIMAL HEAT OF FISHES 


"THE belief that fishes are cold-blooded, that is, that 

they take on the temperature of the water which 
surrounds them, with no power to resist it, and that they 
develop little or no animal heat themselves, is still held 
by many even scientific observers, This belief is based 
partly upon the well-authenticated fact that fishes have 
been frozen and thawed again into life; partly upon the 
statements of many travellers who have found them 
living in water of a very high temperature (Hutaboldt 
and Bonpland recording the highest, 210° F.); and 
further, that a thermometer inserted into the rectum of 
some living fish freshly drawn from the water has been 
repeatedly found to indicate temperature corresponding 
very closely to that of the water itself. 

During the past summer, and in connection with the 
operations of the U.S. Fish Commission at Provincetown, 
Mass, Surgeon J. H. Kidder, of the U.S. Navy, was 
detailed to make some systematic observations upon the 
subject of fish-temperatures with a view to setting the 

uestion apon a secure basis of actual experiment. 
Thermometers were made expressly for the purpose by 
Mr. John Taglialne, of New York, of unusual delicacy, 
registering about 10° F. each, and recording fifths of a 
degree. These were used in connection with Negretti 
and Zambra's deep-sea thermometers, and all the instru- 
ments were deduced to a single standard by frequent 
comparisons, so as to insure se/aitve accuracy. The fish 
were taken with a line, and their temperatures observed 
at once, care being taken that no considerable change in 
temperature occurred during the tıme consumed ın bring- 
ing the fish to the surface. The observed temperatures 
were then compared with that of the water as recorded 
by a Negrettt-Zambra thermometer sunk to about the 
depth from which the fishes were taken. The first obser- 
vations, made by inserting the thermometer irto the 
rectum of the fish, agreed with the generally-received 
opinion, showing but little higher temperature than that 
of the surrounding water. 

The mode of experiment was then somewhat modified. 
Considering the fact that the intestinal canal of a fish 1s 
in.close contact with the thin and scarcely vascular walls 
of the abdomen, which is surrounded by the water in 
which the animal swims; and, further, that the arterial 
blood comes from the gills, where it has been spread out 
as thinly as possible and brought into the closest contact 
with the surrounding water—a process well calculated to 
cool it quickly to the same temperature —it.follows that 
neither the interior of the rectum nor the drterial blood 
would appear to have the same value as representing the 
pee epee in fishes that those parts possess in 
mammals and birds. It is rather in the venous circula- 
tion and the branchial artery that we should seek for the 
heat which must certainly be developed in the chemical 
processes of nutrition and waste, and in connection with 
active muscular movements. In the remajning experi- 
ments of the series—about ninety in number—the fsh 








was therfore opened at once, and the bulb of the ther- 
mometer Tserte into the cavity of the heart, or branchial 
artery, with, the results indicated in the following table, 
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Tt appears from these experiments that fishes do 
develop a measurable quantity of animal heat, which is 
more apparent during the spawning season, and much 
gieater in elasmobranchs (as ìs to be expected from their 
more perfect digestive and assimulative apparatus) than 
in other fishes. It also appears that the measure of this 
animal heat is to be sought in the venous blood, and not 
in the intestinal canal or arterial blood. 

The limits of this preliminary note will not permit us 
to go into an enumeration of the difficulties of observation 
or the measures taken to guard against the errors likely 
to attend them. Nor is the number of observations 
(ninety-five in all) ‘sufficient to warrant the offering of 
these figures as a final statement of the degree of animal 
heat presented by the several fishes observed, All that 
can be said to be proved so far is the fact that fishes do 
manifest animal heat, and in considerable quantities, 
sufficient to warm again, to the extent of from 3° to 12°, 
blood that has been cooled in each circuit to the tem- - 
perature of the surrounding water. Details will be given 
in the forthcoming report of the United States Fish Com- 
mission. 

In the single instance of a lower temperature than that 
of the water, observed in five blue-fish, all taken on the 
same day, ıt may be that the individuals experimented 
on, being taken at the surface, had just come up froma 
much greater depth and colder stratum of water. There 
seems to be no conceivable provision by which a fish can 
maintain a temperature below that of the surrounding 
water, cooing by evaporation being out of the question. 
The young dogfish from its mother’s oviduct showed a 
temperature 8° higher than that of the mother herself, for 
the obvious reason that its blood, not coming into con- 
tact with the water by its gills (the umbilical sac was still 
attached), was not cooled otherwise than mediately, 
through the blood of the mother. 





e 
NEW MODES OF SHOWING DIFFERENT 
CHARACTERISTICS OVER SMALL ARCS 
IN AZIMUTH FROM THE SAME LIGHT- 
HOUSE APPARATUS e 


WHERE a light on a rock or island has to illuminate 
constantly the whole horizon, the ordinary dioptric 
fixed apparatus is all that is required. But when, as at 


* Surface-swimmers + “ Smkeru’’ _t Stomach, thrgfgh esophagus. 

§ Temperature taken in blood floaping from-heart, theeorgan being too 
small tgadout the shermometer. 7 

{| This rare species, not seen in Massachusetts Bay for thirty years, 
appeared, poung, at Provincetown last summe ingonsiderable numbers, 


Zoarces anguilla’ e.’ 
The sign -H indicates excess, and “ — ” deficiency, as compared with 
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many places, there is a shoal at some distancg from the 
lighthouse, or where a reef of rocks projects*seawards 
from the shore, it sometimes becomes necessary to adopt 
means for keeping vessels clear of such dangers at night, 
as, for example, near Souter Point, where Mr. Douglass 
and Mr. J. T. Chance employed successfully the electric 
light forrguarding a rock near the shore. What is wanted 
in such cases is*to cover not only the danger itself but 
some area of the surrounding sea by a characteristic 
which is different from that of the main light. 

If in front of a fixed light apparatus whose optical 
property is to allelise the rays in the vertical plane 
while not interfering with their natural divergence in 
azimuth, there be placed an arrangement of straight 
horizontal shades or screens similar to the Venetian 
blinds which are used for house windows, the means will 
be supplied for easily producing different distinctions. 
The breadth of those blinds must be such as to subtend 
from the central flame the same angle as that over which 
the necessary distinction has to be shown at sea. By 
opening and shutting simultaneously and gradually the 
different leaves of the blind, there will be produced the 
same characteristics as those of an ordinary revolving or 
flashing light, according as the leaves are moved slowly 
or quickly and kept shut for a certain period, and these 
distinctions will be accompanied by the necessary gradual 
waxing and waning of the emergent rays. By simulta- 
neously opening and shutting the leaves of the blind 

ły, and keeping them open so as to show a fixed 
light for a certain length of time, and then keeping them 
shut so as to produce darkness for a certain length of 
time, the effect of an intermittent light in which there is 
no waxing or waning of the rays will obviously be 
produced. 

Should it be considered desirable to vary the appearance 
over the given arc so as to show a gradually increasing 
length of light period when a vessel ıs approaching the 
danger, the maximum period when it is opposite to it, 
and a correspondingly shortening period as the vessel 
leaves it, a single straight opaque mask placed outside of 
the apparatus, and revolving horizontally and with uniform 
peii on a vertical spindle will produce the result. For 
while the periods of change will remain the same over the 
whole arc the duration of darkness will gradually intrease 
as the danger is apprpached, and gradually decrease after 
the danger has been passed. And if this vertical shade 
be made to rotate at a slow and uniform speed it will 
produce the effect of a revolving light, and if at a quick 
speed it will produce the effect of a flashing light, with 
this difference that the flashes wll recur with only an 
instantaneous interval of darkness, and in both cases 
there will be a gradual waxing and waning of the rays. 

By these very simple and cheap expedients a fixed light 
illuminating the whole horizon (by means of a flame of 
he ordinary size in relation to the focal length) can 
easily be made to show accurately over any limited angle 
in azimuth the effects of the different distinctions referred 
to, and these combinations gvill therefore supply a deside- 
ratum which is often much wanted in coast illumination. 
In some experimenfs which were made all these charac- 
teristics were successfully produced by the two modes 
described. 

Where no light is required in any part of the horizon 
but in ope small arc only, as, for axample, in illuminating 
the middle of a Jong narrow Sound, all the rays proceeding 
from the lamp should be spread equally over that arc. A 
fixed Rolophote with an opaque disk revolving horizontally 
in front on a vertical spindle will, 1f condensing prisms are 
placed between the disk and the holophote, produce either 
a revolving Qr flashing light “according to the speed of its 
revolution, but without any intervening period of dark- 
ness. If colour distinction be required and a revolving 
disk of glass be dsubStituted for the opaque thask the 
characteristic effect produced would be that of frevolving 
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red and white light without any interveRing dark period 
between the flashes, which would dually dissolve into 
each other from red to whjé and then from white towed. 
Edinburgh, October 22 THOMAS STEVENSON 








A FEAT IN TRIANGULATION 


A NOTEWORTHY advance in geod€syehas recently 

been accomplished by the junction of the network 
of measurements covering a large portion of the surface 
of Europe, with the African continent. The entire trian- 
gulation of Algeria was completed by French engineers 
some time since? and extended to the edge of the Sahara, 
in, lat. 37°. M. Perrier, who had directed in a great 
measure the triangulation of Algeria, has for the past 
eleven years been seeking the means of joining the net- 
work in that country with the perfect trigonometric system 
covering the surface of Spain, France, and England. The 
importance of such a junction is easily appreciated when 
we consider what notable changes in the accurate concep- 
tion of the shape of the earth and of the length of 
meridians has been effected by measurements on a much 
smaller scale. 

For such an undertaking the most careful and pains- 
taking preparations were ee As the result of his 
reconnaissances between 1868 and 1872, M. Perrier found 
that from all the trigonometric points of the first order 
between Oran and the frontiers of Morocco, the loftier 
crests of the Sierra Nevada on the Spanish coast opposite, 
were visible in exceptionally clear weather. Arrangements 
were subsequently made with the Spanish Geographical 
Institute for the mutual and contemporaneous execution 
of the proposed plan. A corps of Spanish officers, under 
the direction of the well-known General Ibanez, was de- 
tailed for this purpose, while the French Minister of War 
placed a division of officers from the E¥at-Major under 
the command of M, Perrier. The leaders chose for sta- 
tions in Algeria the summits of Mount Filhaoursen and 
Mount M’Sabiha, west of Oran, and in Spain the summits 
of Mount Tetica and Mount Mulhacen, the latter of which 
1s the most elevated point in the kingdom. The direc- 
tions and distances between these four points were com- 
puted as carefully as possible, and preparations were then 
made for the final and determinative observations. At 
the Algerian stations the nature of the country and its 
inhabitants necessitated the use of a numerous force of 
soldiery as well as of means of transport. 

In order to inswse the accuracy of the ob%ervations, 
whigh required the passage of signals over a distance of 
270 kilometres, it was decided to make use of solar re- 
flectors and powerful lenses. The effichcy of such appa- 
ratus for even greater distances had already been tested 
by M. Perrier ; still for the measurements in question they 
appear to have utterly failed to answer the expectations 
based upon them, not a single solar signal being visible 
from any station. Fortunately, the success of the observa- 
tions did not rest entirely wpon this one system of signals, 
Hb denotes had likewise been made for the employment 
of the electric light, and on the summit of each mountain 
one of Gramme’s electro-magnetic machines worked by 
engines of 6-horse power had been placed in position. 

On August 20 last, all the stations were occupied, and 
the electric lights were displayed throughout each night. 
Then the patience of the observers was stbmitted to a 
lengthy proof. The mists rising from the Mediterranean 
totally prevented the exchange of signals, until after a 
delay of twenty days, one after another the electric lights 
became visible even to the naked eye. Perrier compared 
the intensity of the hght on Tetica nearly 270 kilometres 
distant, to that of a in Ursa Major, which rose near by, 
The observations were continued from September ọ to 
October 18, when this task for which such extensive 
pieparatidhs had been made, w&s completed in thé,most 
Satisfactory «manner. Waith its completion we come into 
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a 
possession of frigonometgic measurements of the most 


exact nature, extendjng from lat. 61° in the Shetland 


Islands, to lat. 34° on the sougfhern frontier of Algeria, 
‘The extension of this network southward and eastward 
in Africa, desirable as it is for the elugidation of many 
nice points in feodesy, is unfortunately scarcely possible 
in the immediate future, and science must rest content 


- with gaining # foothold ın the great continent. 


T. H.N. 





A NEW STANDARD OF LIGHT! 


I N the pamphlet before us we have a proposal for a new 

form of standard light, and the author has shawn 
some considerable skill in drawing out his method of 
producing it. We cannot do better than quote his 
Cpening paragraph as showing the requisites of a standard 
that the author deems necessary. He says :— 

“ No exact measurement of any quantity, even with the 
most accurate and sensitive test measures available, can 
reasonably be expected unless the standard by which the 
unknown quantity is to be gauged is perfectly constant in 
itself; or if nature does not permit of such a desirable 
-state of things, the causes to which the variation of the 
standard are due should be known, and in addition also, 
their quantitative effect on the standard, in order to be 
able to introduce a correction whenever accuracy of 
‘measurement should permit, and circumstances necessi- 
tate it, 

The want of a standard of light has long been felt in 
physical researches, and the British Association has 
acknowledged the impossibility of obtaining scientific 
measures with the ordinary standards, and has appointed 
a committee to consider the question of fixing such a 
standard of white light, that a unit of light may be 
-capable of accurate definition. It must not be forgotten 
that up to quite recent times the principal necessity for a 
standard at all has arisen through the introduction of gas 
into our tlwellings and streets, and it has only been 
necessary to adopt one which should give the compara- 
tive illuminating powers of any variable qualities of gas. 
In fixing such a standard the points to be looked at were 
(1) that the standard should be capable of easy and exact 
reproduction ; (2) that the colour of the light should be 
approximately the same; and (3) that in varying states of 


“barometric pressure and temperature, proper corrections 


in the results of the comparisons should be feasible. 
It will B® seen further on that a fourth desideratum 
should be introduced for scientific work. Perhaps og no 
subject has more attention been paid to small details 
than in the production of a standard candle, and as a 
result, when burnt under proper conditions, it gives fairly 
correct values of the uluminating power of gases, 

In the record of Mr. Schwendler’s experiments with 
the standard candle as against his new standard of light, 
we have some startling variations in the light of a 
standard candle, but we feel sure that, had the proper 
conditions been observed, there would never have oc- 
curred such a tremendous difference as 72 percent. We 
are more convinced that ordinary precautions could not 
have been rigidly observed when we find that some of 
the comparisons were made after the candle had been 
freshly lighted. In gas photometry it is well known that 
the standard candle should burn at least a quarter of an 
hour before it can be considered to have settled down to 
a steady light. The standard candle, howeyer, is not a 
nice unit of hght; and two years ago Mr. Vernon Har- 
court introduced to the notice of the British Asso- 
ciation g gas standard which seems to meet every 
requirement. e By making a mixture in a small gas- 
holder of one part of the most volatile spirit from Ameri- 
can petroleum which distilled at 50° Č. with 600 of air, 


On "a New Standard of Lht By Lous Schwendle® Fiom the 
F of the Society of Bengal, vol xlvi. Part iL, 1879 « 


gas whi 
nent at alf ordinary temperatures and pressures, and 
which wasgof a known composition and easy of manufac- 
ture. A jet of such a gas could be compared with the 


photometer and in the last about 220 feet. 


or seven of the vapour with twenty of airhe produced a 
, whilst almost insoluble in water, was perma- 


ordinary coal-gas, and any variations affecting the one 


would equally affect the other. The colougs of the 


standard and coal-gas lights are’ also wpproximately the 
same. It seems that a standard of such a character 
meets the requirements for comparing the illuminating 
value of different coal-gases, r? Schwendler proposes 
to use the light radiated from platinum foil, when raised 
to incandescence by an electric current, as a new standard, 
and we agree that a solid instead of a gaseous body as 
the source of illumination is a step in the right direction. 
The standards made, however, appear to have been used 
for determining the illuminating value cf the light pro- 
duced by dynamo-electric machines under varying con- 
ditions of speed of armature and resistance in circuit, and it 
isin reference to this that we will first judge of its probable 
effectiveness, since for gas measurements the standards 
already existent suffice. Some dynamo-electric machines 
are advertised as generating the light of 50,000 candles, 
and we will suppose for the moment we are comparing 
such a light with Mr. Schwendler’s standard. 

Now it may be safely said that a standard candle, 
farther away than twenty feet from the photometer, would 
give too small a light to be practically of use as a standard, 
whilst if approaching the photometer within one foot the 


magnitude of the illuminating source would seriously 


affect any accurate results. In the first case the electric 
light would have to be about 4,500 feet away from the 
For ordinary 
photometric work even the least of these distances would 
be objectionable. The platinum standard employed by 
Mr. Schwendler is only about ‘7 of a standard candle, 
and these distances would have to be increased nearly 
20 per cent. 

or practical measurements of this description a candle- 
power of fifty candles is a far preferable value, which it 
would be difficult to attain by the method proposed. In 
this case we have the distances’ reduced, and if the 
electric lamp is fixed at a distance of ico feet, we have 
the movable standard ranging between twenty feet ard 
three to four feet, and the readings become easy and are 


not subject to be seriously affected bY the magnitude of the 


illuminating scurce ; in fact, the errors of observation 
then become of larger magnitude than any error arising 
from this cause. Another point which we have to note 
is that as far as the colour of the light from the platinum 
standard is concerned, it possesses very little advantage 
over the ordinary gas or candle flame, and it would be 
impossible, or at all events incorrect, to give the illu- 
munating value of a light such as of that produced by 
the electric arc in terms of the new standard; some 
recent experiments have demonstrated that the red light 
emitted by one square mule of the hollow crater in the 
positive carbon is equal to about the red light radiated by 
40,000 standard candles, whilst the mean green light of 
the former is equal to the mean green light of about 
135,c00 of the latter, and until such a*time as the relative 
physiological values of green and red light are accurately 
known it will be impossible to give any true estimate of 
the illuminating powey of the electric light by ordinary 
photometric comparisons, Bothin magnitude afti colour, 
then, the proposed} platinum standard of light seems to 
fail for measuring light produced by high temperatures. 
We now turn to the details of the lamp itself. We 
have, firstly, a U-shaped piece of thin platinum foil cut 
out about 20 mm. in total gength, each hB of the U 
being about 3mm. in breadth, the tops of which are 
clippetl in thick metal clips. The ugnal arrangements 
are made for pgssing a current éhreugh this foul, the 
amount being registered by a gélvanometer in circuit. A 
s 
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glass shade is so employed for steadying the light, by 
keeping off convection currents. There seems to be an 
objection to this form of lamp for accurate scientific 
work, where it may be necessary to use an zAage of the 
source of illumination. For instance, in certain spec- 
troscopic comparisons of different lights only a small 

ortion of the image of the incandescent platinum would 
all upon the slt’ Now the first difficulty that would be 
met with would be as to the part of the platinum that 
would emit a standard light. Near the contacts the heat 
would be conducted away so rapidly that the colour of 
_ the light would be of a different tint. 

Again, presumably near the middle of the limbs of the 
U-shaped foil the temperature would be slightly higher 
than at the outsides ; in fact, no two portions of the foil 
would be exactly at the same temperature. 

For work, then, of this class, the standard seems to 
fail in an important particular. 

The writer of this notice made many experiments on 
this point some years ago, and it was this objection that 
led him to abandon the idea of a platinum standard light 
of a form somewhat similar to that of Mr. Schwendler. 

For a standard perfectly suited to scientific work, per- 
haps the following definition will be found tolerably 
exact :—It should be a body (solid or liquid), some known 
area of the surface of which can be kept at a high con- 
stant temperature. It seems probable that a combination 
of a body of good with one of a bad conductivity will 
A e ue found to offer suitable materials for a really 
trustworthy standard. 

It would’ be unjust to conclude this notice without 
paying a testimony to the great value of the experiments 
which have been carried out by Mr. Schwendler in this 
research, It is quite possible that a modification of his 
platinum standard may be constructed which will elimi- 
nate the defects which are to be found in it. It is 
certainly a step ın advance of the gas or candle standard 
for everything beyond merely technical work, but it is not 
of the same accuracy as other scientific units. W. A. 


FLOW OF VISCOUS MATERIALS—A MODEL 
GLACIER 


THREE or four years ago an experiment was arranged 
by Mr. D. Macfarlane and myself for the purpose of 
showing the flow of a viscous mass and for illustrating 
glacier motion. The experiment then commenced gave 
rise to others of a similar nature. These experiments 
have proved so interesting that I venture to descnbe 
some of them to the readers of NATURE. 

Shortly after his discovery of the true nature of glacier 
motion, the late Principal Forbes was much pleased when 
one of his students, now the Rev. C. Watson, of Largs, 
showed him a quantity of shoemakers’ wax which had 
been gradually flowing down on the bottom of a vessel 
accidentally left on an incline. Forbes was delighted 
with the wax, and considered it an admirable illustration 
of viscous flow. This was told to me in conversation 
some four years ago, and it occurred to me that a pretty 
illustrative glaciersmight be made with shoemakers’ wax, 
and we proceeded to construct it. The model glacier has 
been shown year after year to the natural philosophy 
class in Glasgow, and has proved interesting and instruc- 
tive beyond expectation. . 

A little wooden ravine was constructed, with a number 
of steep declivities and precipices and some more gentle 
slopet. There is one place, also, where the ravine is 
narrowed by projections inwards, which nearly meet each 
other. Atethe upper end of the ravine there is a flat part, 
on which orflinary shoemaketg’ wax 1s piled—as where snow 
collects at theupperend of thenatural ravine; and frpm this 
colicin pronn® the material flows down steadily through 
the ravine, giving on à smal] scale a mést perfect display 
of the flow of a semi-solid material, At the beginning of 
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each winter session a supply of shoemakers’ wax is given 
at the top, and during the sagsion she flow goes on slowly 
and steadily; hardly pereeptible from day to day, but 
progressing from week to week, and from nfonth to 
month. Every ne knows what a beittlea substance shoe- 
makers’ wax is at ordinary*temperatures. A lump of it 
allowed to fall on the ground flies into a thousand pieces. 
Watching this brittle apparent solid fiowifg down an 
inclined plane, brings very vividly before the mind the 
real nature of the glacier’s flow. To imitate on the small 
scale Forbes's celebrated experiment of planting a row of 
stakes in the glacier, in order to compare the flow in the 
middle with ne ow at the edges—the experiment which 
really established the fact of viscous flow—I have some- 
times put a row of dots of white paint across our pitchy 
glacier. In a few days the more rapid motion of the 
middle portion, and the less rapid motion of the parts 
near the edges, is made apparent. There are others of 
the glacier phenomena which are also beautifully imitated 
by the shoemakers’ wax. Little crevasses are sometimes 
formed, though not very often owing to the great effect 
of temperature on the plasticity of the material; and the 
cross-markings that are noticeable at the foot of a 
glacier are brought out extremely well 

Last year Sir William Thomson commenced a new and 
curious experiment on shoemakers’ wax as a viscous 
material. A large circular cake of it about eighteen 
inches across and three inches thick was made. This was 
put into a shallow cylindrical glass vessel, which was 
filled with water to keep the temperature from varying 
with any great degree of rapidity. Below the cake a 
number of corks were put, and on the top there were put 
some lead bullets. The result has been that in a year the 
corks have floated up through the wax, and are coming 
out at the top; the bullets have sunk down through the 
wax, and have come out at the bottom; and this, it is to 
be observed, has gone on while the wax was at all times 
in such a condition as te be excessively brittleto any force 
suddenly applied, such as a blow from a hammter, or such 
as would be occasioned were the cake of wax to be allowed. 
to fall on a stone floor. J. T. BOTTOMLEY 





THE SCOTTISH ZOOLOGICAL STATION 


GOME months ago the opening of a zoological station 
on the Scottish coast was mentioned in these pages. 
This station—thesfirst enterprise of the sort if Britain— 
hasebeen established ın connection with the University of 
Aberdeen, and under the directorship of the Professor of 
Natural History, Dr. Ewart, who was, this year, assisted 
in the conduct of the station by Mr. Patrick Geddes. 

The site chosen was the little fishing station of Cowie, 
about half a mile north of Stonehaven, and fifteen miles 
south of Aberdeen. But one of the chief advantages of 
the station is that it is not a fixed building of brick or 
stone, but a movable one af wood, which can be taken, if 
necessary, to a new place every year, and, after the 
season’s work, taken down and packed up for the winter. 

The annexed cuts give an excellent notion of the 
appearance and internal arrangements of the place. It is 
a wooden structure (Fig. 1) about 32 feet long by 16 wide, 
supported on low wooden piers and having a thin wooden 
roof covered over with sailcloth. In eacheof the longer 
sides are five windows, in one of the shorter sides the 
door, in théother two windows, Inside (Fig. 2), a parti- 
tion divides the building into two parts—a larger, the 
laboratory proper, with eight out of the ten side windows, 
and a smaller, the library and directors roomy with two 
of the side and both end windows. a i 

In the library there is a bench or working-table (Fig. 2, 
T) running round three sides, with shelves (5) above, for 
"books, apparatus, and bottles, °In the laboratory there is 
a table (Z`) to each window, intended to accommodate two 
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' The Scottish Zoological Statton—Elevatio: 
-In the middle of. the room are two large tables, one 


(Ch. T) intended for chemical work, and provided with a 
sufficient supply of reagents, spirit-lamps, test-tubes, &c.; 


are other shelves (S) for holding bottles for specimens. The 
tables.are fixed bracket-wise to the wall, and are remark- 
ably firm and free from vibration. 
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The Scottish Zoological Staton~Plan. 4.7, aquarium table; CA 7, Ghemical table: D, drawers; F, filter; L, waskehand igs; P, presses; 
e S, shelves; 5’, stools, S£, stove, 7, work.ng tables; 7”, sliding shelves, * ey : 


the other (49.7) bearing a large cask kept replenished | great ‘object of attraction to the numefous visitorscto the 
. £ a 


with, fresh sea-water, dhd several bell-jar aquaria of | station. Lae? des mo ž 
various sizes for living specimens. These datter were a| At each end of thg room is a large press (P), used for 
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stores ; on on@of these stands a filter for fresh water (7), 
and on the other side of the library door is a,small table 
(L) with.washing-apparatus. The whole building is 
warmed by a stove (SS. : 

The station is neatly painted outside, and is rendered 
a very conspicuous object, both from sea and land, bythe 
royal stagdard of Scotland, which floats from a flagstaff 
over the door, e" i AT 

Besides microscopes, dissecting-dishes, bottles, aquaria, 
books, &c., the station is well fitted with dredges, trawls, 
and canvas buckets for shoie-collecting; and ‘also pro- 
vides wading-shoes, tarpaulins, and sow’.westers. 

There are two boats attached to the establishment, a 
small fishing-smack and a “tub.” —But as these were 
often unable, owing to unfavourable weather, to sail 
beyond the mouth of the bay, a small steamboat is 
urgently needed to complete the efficiency: of the station. 

An Aherdeen fisherman was hired for the season, to 
take charge of the boats and to act as general factotum 

The Station was formally opened by Mr. Romanes on 
August 8, but the work actually began, on the 3rd, and 
was continued until September25. Altogether there have 
been sixteen workers, mostly Aberdeen students, the rest 
visitors from London and elsewhere. Several of these 
went out shore-collecting every day, a few dredged when 
practicable, and two dging expeditions were made 
in H.M. gunboat Netley, ‘the ‘second of the two being 
a great success, A f 

e fauna of the Aberdeen coast is nọt a remarkably 
rich one, but still a very respectable number of specimens 
was obtained in one way or another. I am indebted to 
“Mr. A. W. Russell, M.A, of Matischal’ College; for a list 
of all the species collected; the list is too long for trans- 
cription, but may be, abstracted as follows :— - s 


n’ 


Genera. Species. 
Porifera ce tee tee Bee ee 5 
Hydrozoa ... er ave 73 16 
, Actinowa we ae Ga 8 
Turbellaria wee eS 
hirudinea ne eae Tee 
Chatopoda ... u, 14 23 
Echinodermata... tee Ig aes see 20 
Pycnogonida ne Be 2 
Cretstacea un Peo o ey I2 30 
Polywa uw ai e o Q o aa IO 
Teicata op ase cae ee te ana 
Mollusca ise aes GO wee eas D7 
PUSS 6s; seas Rates aia” Gr eth ae T 
x 128 19k 


It is definitely decided that, next summer, the Station 
is to be pitched at Cromarty Firth, a far more promising 
locality than Stonehaven Bay. By that time it is hoped 
that the funds, which are wholly derived from voluntary 
contributions, will be in a gufficiently flourishing con- 
dition to admit of the purchase of a steamboat. 

It would not be avery great matter; one would think, 
for our English universities to follow. the example of 
Aberdeen, and to provide themselves each with such an 


„establishment on some part of the English coast; and the 


benefit to their students, who get to hink of nudibranch 
echinoderms, and ccelenterates as opaque, dull-coloure 
things in bottles, would be simply incalculable. _ 

In the meantime I can, from experience, cordially re- 
commend all English students of biology who are minded 
to begin resegrch, as well as those who wish for nothing 
more than a thoroughly pleasant holiday and an oppor- 
tunity of studying their science from the soo-neglested 
“natural history” sile, to spend two or three weeks of the 
long vacation at the Scottish Zoological Station. , 

paes ; T. JgFFERY PARKER 
es 


THE FOSSIL LOVERS 


MSS ANN GELICA Kindly sends us her reply to 


Bret Hartés Geological Madrigal, which she assures 
us is addressed go her. To enable,the reader to under- 
stand the young lady’s repy we prefix‘ Dear Brets” 
verses :— 

A GEOLOGICAL MADRIGAË ¢ 
(After Shenstone) 

I have found out a gift for my fair, 

I know where the fossils abound, 
Where the footprints of Aves declare 

The birds that once walked on the ground ; 
O, come, and—in technical speech— 

Well walk this Devonian shore, 
Or on some Silurian beach’ y 

We'll wander, my love, evermore. ' 


I will show thee the sinuous track , 
By the slow-moving annelid made, 
Or the Trilobite that, farther back, 
In the old Potsdam sandstone was laid. 
Thou shalt see, in his Jurassic tomb, 
The Plesiosaurus embalmed ; 
In his Oolitic prime and-his bloom,— 
Iguanodon safe and unharmed ! 
You wished—I remember it well, 
.- And I loved you the more for that wish—- 
Fot a perfect Cystistidian-shell : . 
And a whole holocephalic fish. . 
And O, if earth’s strata ‘contains 
In its lowest Silurian drift, 
Or Palzozoic remains | CREI 
The same,—tis your lover’s free gift!” 
.Then come, love, and never say nay; `. 
But calm all your maidenly fears, 
We'll note, love, in one summer’s day, 
The record of mellions of years; 3 
And though the Darwinian plan 
Your sensitive feelings may shock, 
We'll find the beginning“of man,— 
Our fossil ancestors in rock, 


My Reply to Dear Brets Madrigal 
Thy epistle, dear Bret, I’ve received, 
And trust thow’lt not think me too bold, 
If I frankly acknowledge I’m grieved ©% 
At the thouffht that to thee I’ve been cold. 


* How sweetly thou managest wooing ! 
What a way to my heart thou h&st found |! 
Abandoning billing and cooing, 
Thou tell’st me where fossils abound. 


For ever henceforward I’m thine, 

To view Ornithichnites -I’m sighing ; 
(Don’t delay,—for a ramble I pine), 

To find them i# s##?am dying. 
Tridactylous, struthious, and huge ; 

With phalanges nicely indented, 
Entombed when Dame Nature with rouge. 

The marl and the sandstone beds painted. 


If thou wilt but extract me a femur, 
With matrix just near the trochanter,” 
TH abandon all maidenly tremor, 
And 4t once name the day, thou enchanter, 


PH only make one stipulation :— g 
. That, avoiding hotel, inn; and tavern, 
© - We improve the time-honoured lunation, 
And our honeymoon spend in a cavefn. 
There IH labour, content in the fetter. - ¢ 
’ Todind, happy thought! 4# I cañ, ©- - 7t 
` ‘A dear-gecond husband and better, > ' 
. A petrified pithecoid man. : 


° 
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‘days, owing to the almost constant prevalence of cloudy weather ; 
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Torn RAYLEIGH has been elected to thg Chair of Experi- 
mental Physics at Cambridge, in succession oe the late Prof, 
Clerk Maxwell. > > 


A COMMITTEE has been appointed to receive subscriptions for 
the purpose oF c8mmemorating the retirement of Dr. Andrews 
from the vice-presidency of the Queen’s. College, Belfast, by a 
bust or portrait to be placed in the College, and a prize or 
scholarship to be founded in the same institution in connection 
with chemical science. 


Wr hear with regtet that the Epping Forest Committee have 
rejected Mr. Alfred R. Wallace, whose candidature for the post 
of Superintendent of the Forest was supported by so many 
eminent men of science and also by a large number ‘of the 
local inhabitants. The successful candidate is Mr. Alexander 
McKenzie, a landscape gardener, who may doubtless prove an 
‘able superintendent ; but it is unfortunate that a man of Mr, 
Wallace’s ability and knowledge should have failed to obtain a 
post which he could so well have filled for the benefit of the 
nation, 


Dr. Percy has resigned the lectureship on metallurgy at the 
Royal School of Mines. 


Tuer Rev. John Brown Maclellan, Vicar of Bottisham, Cam- 
‘bridgeshire, has been elected Principal of the Agricultural 
College, Cirencester, in place of the Rev, John Constable, who 
has resigned owing to ill-health. Mr. Maclellan is a distinguished 
classical scholar, having taken high honours in that department 
at Cambridge. He is the author of a work on “The Fourth 
Nicene Canon and Election and Consecration of Bishops,” and 
of “A New Translation of the New Testament.” We have 
failed to discover the special qualifications of this scholarly vicar 
for the position of head of an Agricultural College, which if 
anything is scientific, Of course the institution is a proprietary 
concern, and the Council has a right to do as it likes. By the by 
although this College has a charter, it has no right to the title of 
“Royal” which it assumes, 


M. JANSSEN has been unable to see the sum for a number of 


‘but he states that, according to the results of his latest observa- 
tions, the number of spots on the sun is very small, as well as 
the numbér of facule. He supposes thgt this last circumstance 
may be connected with the rigour of the present winter, alghough 
he is not in a position to state whether these faculee are on the 
surface of the sun or produced by some change in the intervening 
medium. The construction of M. Janssen’s observatory at 
Meudon has been interrupted by the inclemency of the weather, 
It will be resumed next spring. Meanwhile M. Janssen is com- 
pleting his system of observation. An automatic instrument 
worked by a weight will take gix photographs of the sun every 
twenty-four hours with a 9 inch refractor, The construction of 
a large refractor for observing celestial bodies is also proceeding. 


OTHER three days’ 7hunderer gun experiments were made 
-during the past week; the experiments will be resumed in g 
‘fortnight. 

THE Belgian State-prize of 5,000 francs (200/.) which is 
awarded by the Royal Academy of Sciences every five years for 
scientific work was this year awarded to the dirgctor of Brussels 
Observatory, M. Honzeau, in recognition of his latest work, 
tt Uranométrie générale, avec une Etude sur la Distribution, des 
Etoiles*visibles à PŒH nu.” There is another prize of 2,560 
francs (10049 awarded annually by the king, which was to be 
given away for the second time this year, and specially referred 
to afchitecture, but no werthy recipient could be feund, although 
mo ‘less than ten different works had been submitted to the com- 
mittee of judges, 





THE Ugiversity of Gottingen has become the possessor of a 
magnificent gherbarium, containing over 40,000 specimens of 
plants from all parts of the world. It was left to the University 
by the late director of the Gottingen Botanical Gardens, Prof. 
Grisebach. There is no doubt that itis by far the largest col- 
lection of plants ever brought together by any single individual. 


Tue late Herr von Nathusius has left a very valuable library, 
consisting almost exclusively of works on natural history and 
agriculture, and numbering some 5,008 volumes, Besides this 
there is an osteological collection of some 2,500 animal skulls, 
300 skeletons and parts of skeletons, a collection of some 20,000 
pictures illustrative of animal life, and finally, a collection of 
about 8,000 samples of wool. Everything,is in perfect condi- 
tion, and arranged in the most scientific manner, The collections 
being of great value for agricultural museums, the Prussian 
government intends to purchase them for the Museum at Berlin. 
Their value is estimated at 60,000 marks (3,000/.), and a 
present they remain still at Hundisburg, near Magdeburg, the 
seat of the deceased statesman. 


Tue death is announced of M. Clande Etienne Minid, the 
inventor of the carbine of that name, He was born in Paris in 
1804. 


A FORTNIGHTLY scientific contemporary makes the following 
extraordinary announcement concerning the late award of medals 
by the Royal Society :—‘‘ The Copley Medal to Prof. Rudolph 
J. E. Clamins, of Rome, for his researches upon heat; the 
Davey (sic) Medal to M. P, E, Lecoq de Boisbaudran, for his 
discovery of gallium; a Royal Medal to Mr. William Henry 
Perkins, E.R.S., for his long-continued and successful labours 
22 geology and physical geography”! Was there ever such a 
nice “derangement of epitaphs?” The italics are ours. 


Tue frost having continued in Paris, the Seine was frozen on 
December 9. The maximum of cold was observed about one 
o'clock in the night from 8 to 9. -— 24° C. has been observed 
at Montsouris in the shade, — 25° at La Varenne St. Maur, 
— 27° at Versailles, 


Ir has been suggested by the Zanfs meteorological editor, 
that the whole of Europe and a large part of Asia and Northern 
America being covered with snow, the appearance may be 
analogous to the red spot discovered on Jupiter by astronomers, 
and this may be considered as an indication that some unusual 
cooling influence prevails on the whole solar system. 


Mrs. CHAPLIN AYRTON has received the degree of M.D. 
from the Medical Faculty of Paris. She presented an elaborate 
thesis ‘‘On the General Dimensions and the Development of 
the Body among the Japanese.” 


THE Thames Embankment system of electric lighting has 
been extended to the Victoria Station of the Metropolitan 
District Railway. The statign, we learn from the Times 
report, is 350 feet long, 50 feet wide, and 4o feet high. 
There are two platforms, each 15 feet wide, the railway space 
between them being 20 feet wide. There are ten lights in 
all, of which five are placed over the down-platform, dividing 
the length into spaces which are unequal owing to the interfer- 
ence of constructive details. Over the up-platfosm are four 
lamps, which alternate with the five on the other side so as to 
afford an equable distribution of light. The tenth lamp is 
placed centrally over the foot-bridge which connects the up- and 
down-platforms. The lights are produced and maintained by the 
same steam-engine which is qaaintaining the fæty lights on the 
Empankmentsand the ten on the bridge, The engine is, therefore, 
now mpintaining a total of sixty lights- point of considerable 
importance, Of still greater imporfande, perhaps, from a scien- 
tific poin of view, ag th® 7im-s remarks, is the distance to which 
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the present machinery is transmitung the current, e distance 
marked on the map of the District Railway betwe eir station 
at Charing Cross and that at Victoria is 2,383 yafds, or 1'354 


mile. The dength of wire between the two stations, however, 
owing to curves and losses necessarily attending the laying, con- 
necting, and fixing, is about 1°65 mile. The whole circuk is 
thus equal’to a length of 3°30 miles, The ten lights are on two 
circuits, and are ‘maintained by the two spare circuits of the 
Gramme machine which supplies the ten lights on Waterloo 
Bridge. The loading wire is similar to that used on the Em- 
bankment, being,a cable of seven strands of No. 19 B. W. G. 
copper wire, highly insulated. The wires are laid through the 
tunnel of the railway, being fixed against the walls. There is 
a switch arrangement at the Victoria Station, so that the lights 
are started and extinguished on the spot, and are thus locally 
under control, This new development of electric lighting means 
something’ more than that sixty lights are now being successfully 
maintained from a single engine of twenty horse-power nominal. 
It means that very considerable distances have been bridged 
over, and that, other things being equal, the application of elec- 
. tricity for illuminating purposes can be carried to distances from 
the source of power previously unbelieved in and by some un- 
thonght of. ` 


Mr, THOMAS FLETCHER, the well-known maker of scientific 
apparatus, of Museum Street, Warrington, must be a man of 
considerable public spirit, as well as enterprise. From a 
circular letter he has sent us we learn that a few friends interested 
in scientific matters, have decided to meet every Thursday 
evening for the winter months, at his house, with the object of 
discussing new or interesting scientific matters. The meetings 
will be informal, simply a social gathering of those interested in 
the progress of science. If the movement is appreciated by a 
larger number than can conveniently be accommodated, the 
question of forming a scientific club will afterwards be raised, 
The laboratory will, for the evening, be converted into a smoke 
room, and any apparatus will be at the service of all. Both 
these privileges will, we are sure, be largely appreciated. These 
meetings, Mr, Fletcher is careful to state, will be so arranged as 
to be little or no cost to himself, and therefore they will, so far 
as room permits, be open to all interested ın matters likely to be 
brought forward, all being at perfect liberty to come and bring 
any friends. We heartily wish success to Mr. Fletcher’s efforts to 
foster a love of science in Warrington. 


Various statements have recently been published regarding 
` the probable time of completion of the St. Gothard tunnel ; few of 
them are correct. On Oct. 31 last, at8.15 A.M., the boring machine 
on the northern side reached the centre of the tunnel at a depth 
of 7,460 metres, The meeting of the boring machines, however, 
cannot possibly take place before February next year, At the 
beginning of November there were still 717 metres of rock to be 
removed, and 5o metres per week is considered to be a fair 
average. On October 1 last the gorings were some 261 metres 
short of the original programme, and on that day only 7,821 
metres (total) of the tuanel were complete (instead of 11,579 
metres, as stated in the original programme), A seiious obstacle 
- has quite recently been encountered in some soft strata, the 
enormous pressure of which has up to the present resisted all 
attempts at®successful penetration. The most solid beams are 
bent like reeds after a little time, and a ‘Fesistance-wall of 
I metre thickness was completely crushed. Another of 2 metres’ 
thickness is now being constructed. The boring machine is 
useless in these gata, and only hand labour can be employed. 


- Tus works for the railway acrossthe Isthmus of Tehuantepec 
have been commenced The line will be 150 miles long. ° 


Tux director of the zdoloBical station at Trieste, Prof; Claus, 
of Vienna, has issued a report on the work gaone at the station 
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since its opening in 1875 up to thd end of 1878, It appears that 
no less than twenty-two zoologésts hate*worked at the station 
(including ten Ausgrians and s@ven Germans), besides tpirty-four 
students of zool Apart from a large number of smaller 
communications issued by thes station? thirty-eight important 
scientific publications owe their origin to work done at that 
institution. id 


AT Magdeburg a grand agricultural exhibition will be held 
from May 28 to June 6, 1880, in celebration of the fortieth 
anniversary of the foundation of the Magdeburg Agricultural 
Society. : 


For the International Piscicultural Exhibition which will be 
opened at Berlin on April 20, 1880, a great number of specimen- 
collections have been already promised. Complete illustrations 
of the state of pisciculture in the various countries will be sent 
from Sweden, Norway, Italy, Holland, China, Japan, Canada, 
and the Malay Islands. Several crowned heads and the free 
ciues of Hamburg and Bremen will award prizes to the 
exhibitors. 

THE Paris Municipal Council has not yet taken any final 
decision on the question of gas versus electiicity, At all events 
the Commission will propose to use Jablochkoff lights for illu- 
minating the Place de l’Opéia, and new experiments will be 
tried in the green room of the opera for deciding whether the 
Jablochkoff or Werdermann light will be selected for the interior. 


Derams of the Temesvar earthquake of November 21 last 
are now to hand. It appears that two separate shocks were felt, 
a violent one at 12.5 A.M., and a weaker one shortly before 
2A.M, Numerous chimneys, vaults, cellars, &c., fell ın in the 
town as well as in the surrounding villages. A third shock fol- 
lowed at 5.45 P.M., and a fourth one a little later. On the 
following days the shocks qpntinued and were also noticed at 
Szakalhaza, Vukova, Stamora, Blazsova, Lippa, and other places 
in the district. 


Two shocks of earthquake are reported from Switrerland: 
one at Geneva on December 4, at 5.34 P.M., Greenwich mean 
time ; the other at Berne, Bale, Aarau, and Schaffhausen, on 
December 5, at 2.32 P.M. 


Many of our readers will be glad to know that Messrs, 
Macmillan and Co. haye published a translation of¢Pasteur’s 
“ Etudes sur la Bière,” under the title of ‘Studies on Fermenta- 
tion,” by Messrs. Frank Faulkner and D. Constable Robb, The 
origmal work we noticed at length in Naturg, vol. xv. pp. 213, 


249. 


A DANGEROUS and infectious disease among bees is reported 
from Italy. It is caused by a microscopical fungus, and spreads 
with alarming rapidity. However, winter 15 not a favourable 
season for its propagation, and salicylic acid solution is said te 
be an infallible remedy against the disease. 





In the course of some excavations now going on in the bed of 
the Rhone, near Geneva, many interesting objects, assigned by 
archeologists to the age of polished stone, have been brought to 
light, the most curious of which is a scraper of jade, highly 
finished, and in a condition as perfect as when it left the hands 
of the workman, The question arises, the Times correspondent 
states, and is beihg warmly discussed by the learned in lacustrine 
lore, how this instrament, made of a mineral which exists in a 
ngttfral state only in Asia, can have found its way into the, Rhone 
gravel at Geneva. Was jade ever an article of tyde between 
the West and the East in prehistoric times, or is this scraper a 
solitary specimen brought by Aryan wanderers from the cradle of 
their race on the Hindoo Koosh? As "yet no satisfactory salu- 
tion of the problém has been suggested, 
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Tux School of Mines Quarterly is the title of a jomnal published 
under the auspices of the Chefhical and Engineering Society of 
the Schpol of Mines, Columbia College, New York, the first 
number of which hasbeen sent us. It cogtains several good 
aiticles on chemical and engintering subjects. ‘There seems no 
keeping pace wjth the scientific enterprise of our friends on the 
other side of the water. 


FRIEDLANDER AND SON, of Berlin, have sent us their new 
Catalogue of Standard Publications in Astronomy and Geodesy, 
brought up to the present time, 


A FOURTH edition has been published of Mr. Thomas Christy’s 
useful érochure on ‘‘Hydro-Incubation in Theory and Practice, 
a Guide to Commercial Poultry Farming,” We have referred 
to the previous editions; the whole of the matter in this edition 
is stated to be new. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus erythraus) from 
India, presented by Mr. F. G. Lightfoot; a Bonnet Monkey 
(Macacus radiatus) from India, presented by the Rev, E, C. 
Ince; a Ring-tailed Lemur (Zemur catta) fiom Madagascar, 
presented by Mr. F. E. Colenso ; a Black-headed Jay (Cyano- 
corax nigriceps) from South America, two Brant Geese (Bernicla 
érenta), European, purchased, 


OUR ASTRONOMICAL COLUMN 


THE COMET oF 1652,--The observations of this comet made 
by Hevelins between December 20, 1652, and January 8, 1653, 
it is remarked by Pingré, were probably the most precise, and 
certainly the most complete, of all; generally the observations 
were very rough, They were mostly collected, he adds, in a 
short dissertation published at Padua im 1653, which would 
appear to be that Argoli, entitled ‘‘ Andree Argoli Brevis 
Dissertatio de ornetk anne 1652, 1653 et aliqua de meteorologicis 
impressionibus.” Halley’s orbit, the only one for this comet 
which figures in our catalogues, was calculated upon the obser- 
vations of Hevelius. 

Zach found another series of observations, which Pingré pro- 
bably had not seen, and which upon reduction and discussion 
may prove to be second only to those of the Dantzic astronomer 
in merit ; indeed, he thought they might be even more precise. 
These observations were made by an ecclesiastic residing at 
Rome, an Englishman, one calling himself, or being called by 
others, Rucardo de Alb, a name which, Zach suggests, is 
probably to be read Richard White, and he conjectures that he 
was proBably a Jesuit of the lican {ollege where we know 
that another English Jesuit, LeMaire, Boscovich’s assistant -in 
geodetic work, also observed. The observations were sent from 
Rome in Januaryp1653, by a certain Rafaelo Magiotti to his good 
friend Candido del Buono at Florence, with a commission to 
present them to Prince Leopold of Tuscany, brother of the 
reigning Grand Duke Ferdinand II. Magiotti mentions that he 
had procured the observations with difficulty since De Albis 
jumself intended to print them, con molte puntualità. Whether 
he did so or not does not appear; his name is not mentioned 
in the cometographies, and taough Lalande enumerates some 
twenty publications referring to the comet of 1652, there ig none 
under the name of De Albis, We are told that he observed with 
a good quadrant, but there is no reference to telescopic sights, 


though Zach says, with two such opticians as Cam and Divini 
a time in Rome, it may well have been that he had telescopic 
aid, 


The obs¢vations in .question appear in Angelo Fabroni’s 
little known “ Lettere inedite dı Uomini illustre,” as a supple- 
ment to his greater work published at Pisa ın 1768. They were 
made between December 21 and January 3% ‘‘hora 2 post 
occasum solis,” and consist of distances from conspicuous stars. 
It may be of interest to reduce the observations of this scientific 
Englishman, and to calculate an orbit upon them; a strict copy 
was given by Zach in Lindenau and Bohnenberger’s Zeitschrift 
fir Astronomie, vol. iv. 

In the same communication will be found some observations 
by & Roman patrician, me Arcieri, with ‘‘a goed telescop® of 
9 palms, by Eustachio Divini,” He saw the comet for the first 
time on December 19, ‘‘instar nubecule: rotundate et gandi- 


e 
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cantis, e ujus centro quiddam subeundum Costar prune emi- 
cabat, ejusque diameter visiva erat 10 circiter minutorum,” On 
December 21, its diameter was fifteen minutes. It seems to 
have been”well seen on the following night, when we read 
“Porro cauda illus (quee rarissima quidem erat, tenuissimaque) 
in oriente vergens, eequabat longitudine spatium pene 8 graduum, 
et dimetiens visiva excreverat jam ad 20 fere miguta.” On 
December 23 it appeared much more obscury but on December 
24 at the fourth hour of the night the tail was brightest, the head 
bemg one di fiom the Pleiades. Five nights later it was - 
distant ‘‘circiter 30 minutis à capite Medusæ versus Plejadas, 
multum imminutus obscnratusque, nullumque caudæ vestigium 
apparebat.” On January 1 it was as bright as a star of the, 
fourth magnitude, and two nights later was hardly equal to one of 
the fifth. 

Pingré remarks that in the judgment of Hevelius and Comiers 
this comet almost equalled the moon in size. It was nearest to 
the earth on December 19, when its distance was o't3 of the 
earth’s mean distance from the sun, so that it approached our 
globe as close as its orbit admits. 


METEORS ON OCTOBER 19.—M, E. Block, of Odessa, records 
a notable shower of meteors on the morning of October 19, 
between 3h. and 5h.; he says he had not previously seen so 
many meteors. Inan interval of ten minutes he counted fourteen 
which passed through the field of his comet-seeker, two degrees 
in diameter; the radiant was at 8 Aurige, or in about R.A. 88°, 
Decl. 45°. This radiant agrees nearly with No. 92 in Major 
Tupman’s list. 


GEOLOGICAL NOTES 


UPPER DEVONIAN Rocks OF THE NORTH OF FRANCE.—In a 
recent communication to the Geological Society of the North of 
France, Prof. Gosselet has brought forward some important new 
data, obtained from some fresh railway-cuttings between Féron 
and Semeries, as to the classification and paleontology of the 
Upper Devoman 10cks. Arranging the Upper Devonian into 
an inferior a Frasnien comprising the zone of Rhyn- 
chonella cuboides and that of Cardium palmatum, and a superior 

oup—the Famennien, in which are placed the Schistes de 

‘amenne, the Psammites de Condros, and the Calcaire d’Etree- 
ungt, he proceeds to show that in sections exposed in the rail- 
way-cuttings with a perfect conformable succession of strata 
and of fossils, the zone of the Psammites de Condros, so well 
marked elsewhere in the north of France and Belgium, is absent. 
He regards this arenaceous series to be represented 1n the district 
between Avesnes and Fourmies by argillaceous shales, It is 
easy to recognise at least an upper and lower member in the 
Famennian group, The former is distinguished by the preva- 
lence of Carboniferous forms, particularly Spirifer laminosus, 
the latter by the rarity of Carboniferous forms and by the 
abundance of Cyrtia Afurchisoniana, Every fresb section 
which tends to elucidate the relations of the Devonian rocks to + 
the formations below and above them possesses a special interest 
for British geologists. 

TERTIARY QUARTZITES OF THE ARDENNES.—Dr. Charles 
Barois has laid before the same Society an interesting paper 
on the extension of the Lower Tertiary beds of the Paris basin 
acioss to the Paleozoic plateau of the Ardennes, He shows 
that the lower members, consisting of sandstones and con- 
glomerates, can be traced by their fragments for a long distance 
to the north-east, and that these fragments, like our own Grey 
Wethers or Sarsen stones, are portions of deposits which have 
been gradually broken up and weathere@® in place, The existence 
of these boulders has long been recognised and they have been 
variously explained, being sometimes considered as drifted 
blocks. Dr. Barrois, however, demonstrates their true origin 
by tracing them step By step to their source in the @rés Landé- 
mens, He makes some suggestive remarks regarding the super- 
ficial alteration of some of these rocks. In the centre they are 
undoubted sandstones, but towards the exterior they become 
progressively harder till they pass into true quaitzite. He even 
obtained specimens of sandstone covered with a mere coating of 
quartzite two centimetres im thickness. He @bserved that in 
proportion as,they are traced eastward, that is, ‘into tracts where 
they must have been longer exposed to gtmospheric influences, 
the alteration penetrates further wtoethem. A microscopic 
examination failed to gfford him any clue to the process of 
altgration, The qaartzte when examined in thin sections 

. 


i 
Dec. 18, 1879] ° . 


NATUR oo. are 165 





y 
appears as a true quartz-sand, the grains of which are yo minute 
that no interstice can be seen betu een them. It is an excessively 
compact rock, in which a matrix is hardly appreciablp. 


PYRENEES MARBLE.—In another paper Dr, Barrois gives in- 
formation regarding the Marbre Griotte, now so largely worked for 
ornamental purposes in the Spanish and French Pyrenees. This 
rock, ual regarded as Devonian, and placed on a parallel 
with the red. lımest$ne of Westphalia and Nassau, is shown by 

. him to 1est unconformably on Devonian strata in the Western 
Pyrenees, to be covered by a Productius limestone of true Car- 
boniferous date, and to contain in itself a fauna which, by its 
„crustacea (PAilhpsia), and more especially by its Goniatites, must 
be regarded as Carboniferous, He therefore concludes that the 
Griotte limestone or marble constitutes the basement member of 
the Carboniferous system of the region in which it occurs. 


PErROGRAPHY IN SPAIN.—The progress of petrography is 
well illustrated by the appearance of an essay on the evolution 
of volcanic*rocks in general and of those of the Canaries in par- 
ticular, by Don Salvador Calderon, of Arana, just published in the 
Annals of the Spanish Society of Natmal History. He reduces 
all the rocks of the Canary Islands into two grand categories— 
a sanidine-amphibole group and a plagioclase-augite group. 
Thus, out of a paste of angite and plagioclase he conceives that 
all the rocks of the second category may have been formed, with 
the addition of other accidental minerals, and by a variation ın 
the proportions. So that at the end of the one series he places a 
nepheline-basalt containing sanidine, and he traces a gradation 
from this 10ck through the disappearance of the sanidine, the 
successive appearance of hauyne and olivme, and the final 
predominance of the latter mineral, till he reaches the felspathic 
basalts, dolerites, and modein lavas, He discusses the evolution 
of voleanic rocks under four periods :—1. The Lava period, in 
which section he treats of the vitreous fluidity of lava, the in- 
fluence of temperature, pressure, and water in the formation of 
the rock, and the possibility of an arrangement or liquation of 
the component elements of the lava while still melted within the 
volcano. 2. The Refrigeration period, Here he discusses the 
crystallisation of the lava, noting particularly the results of the 
evaporation of the intestinal water, the formation of the 
“(micro-fluctuation” structure, the development of porphyritic 
crystals, and the effects of sublimation. 3. Changes in the rocks 
after solidification ; divided into (1) mechanical, which include 
fractures on the great scale, cracks in the paste of the rocks, 
fissuring of the crystals, and the formation of cavities and 
globules; (2) physical, embracing the phenomena of devitnfica- 
ton; and (3) chemical, under which are placed serpentinisation, 
zeolitisation, natrolitsation, &c. 4. The Decomposition period. 
Under this heading the author, citing the researches of Durocher, 
Bischof, and Delesse on the permeability of rocks by meteoric 
water, and the changes thereby produced, gives a brief account 
of the nature of the alterations of some of the more prevalent 

. Minerals in the rocks of the Canary Islands and elsewhere. The 
paper is illustrated by a few drawings of microscopic structures, 





GEOGRAPHICAL NOTES 


FURTHER details are to hand concerning the sojourn of the 
Russian, Lieut. Tjsgin, and a colony of Samoyedes in Novaya 
Zemlya durmg last winter and summer, The object of Tjagin’s 
stay on the island was to completgthe arrangements for a station 
for the help of shipwrecked sailors, and to cany out a series of 
meteorological observations for a whole year. Tjagin arrived 
at the harbour of Karmé@kul on August 15, 1878. By Septem- 
ber 13 the necessary build of wood were completed, and the 
meteorological instruments installed, and by October 3 all the 
Samoyedes were collected about the station. The autumn of 
1878 wes dell, rainy, and cold. The Mean temperature was 
about 4° Centigrade. The first frost was on’ September 26, 
The first snow fell on the 28th, and the sea froze on October 10. 
Ice-crust dod drift-ice were seen on the sea in the middle of 
October, and the harbou of Karmakul, as well as all the small 
bays, were coveged with ice on November 13. But Moller Bay 
did not freeze dwing the whole winter, except among the islands 
which he thick afong the const. Tht melting of the snow began 
with the first thaw, abaut the middle of May, and the first green 
was seen on the cleared spots near to the sngw-heaps# On 
Jane 14 the islands were covered with yadure and flowers, but 


the harbour of Kaimakul and the little bay» were not free from 
ers 
e 


e 
ice till July 16, and the small lakes July 22, The mean tem- 
peratures were in November, #9°8 @.§ February, —17°$; 
March, ~11°°8. Quring the fe winter months the mean was 
~—12°°2, In January the temperature sank to — 32°"1, anf@ rose in 
November to + 0¥8, and in January te + 0°'2. The move- 
ment of the atmosphere varied from complete calm, rare mild 
winds from south-west and north-west, strong winds from east- 
south-east, rising to raging storms, which greatlf m®peded hunt- 
ing operations, The quantity of snow which fell was incon- 
siderable ; it snowed seldom, but the strong land winds drove 
the snow from the distant hills and the neighbouring heaps 
towards the west, and often covered the houses up to the roof on 
one side, while on éhe three other sides the snow was blown 
clean off the ground. Tjagin returned to Archangel on August 
17 with two orphans belonging to one of the Samoyedes who 
died during the winter, He maintains that wintering in Novaya 


Zemlya is quite practicable, especially for Samoyedes, The « 


practicabilty of erecting a refuge station with provisions has 
also been proved. But a store of provisions is absolutely neces- 
sary, as it seems impossible to obtain by hunting anything like 
a sufficient quantity of animal food during the winter. 


Deratts have reached this country of the expedition led 
by Mr. Alexande: Forrest into the unknown north-eastern 
part of Western Australia, Forrest left the Beagle Bay, south 
of King’s Sound, on April 20 last, with seven companions and 
twenty-six horses, proceeded to the mouth of the Fitzro River 
in 17° 41 lat. S., and 123° 36’ long. E., investigated this un- 
known river as far as its sources in a mountain ridge 2,000 feet 
high, in 17° 42’ lat. S., and 126° 10 long. E., then followed a 
tributary to its source in a mountain chain (in 18° lat. S., and 
127° 40 long. E.), crossed these mountains and discovered a 
large rıver in 128° 10' long. E., which he followed for nine 
miles, The eastern boundary of the colony was reached in 16° 
50’ lat. S., and 129° long. E. Here almost all provisions failed 
the travellers, yet they proceeded on North Australian ground 
to the Victoria River, and reached Catherine Station of the 
overland telegraph (forty-four miles south of Port Darwin) on 


September 18, in a very exhausted condition. Fifteen out of the | 


twenty-six horses had perished, and three more had been hilled 
and eaten. Mr. Forrest reports that he discovered 29,000,000 
acres of excellent pasture land, of which a large properen 
would be well adapted for growing sugar cane, rice, coffee, &c, 
Water was everywheie in abundance, except on the last twenty- 
two miles of the march. The numerous natives the paity en- 
countered all behaved in a most friendly manner. 


A TELEGRAM from Col. Prshevalski has been received «7 
Pekin. It appears that the traveller and his party reached 
Shatshkoo at the end of June, after marching through the Shami 
desert, which ın its centre rises to an elevation of Sipe feet, 
The oasis of Shatshkoo,esituated at an altitude of 3,505 feet, is 
very fegtile. On the south it is bounded by a mountain side 
which begins at Lake Lob-Nor, and is covered with eternal snow 
ın many places, The travellers intended rtmaining on the 
mountains until the end of July, and then to proceed to Hlassa, 


WE have received from the U.S, Survey copies of several new 
maps of recently surveyed regions, beautifully finished. They 
are the Yellowstone National Park, on a scale of two miles to 
one inch; parts of Western Wyoming, South-eastern Idaho, and 
North-eastern Utah, and part of €ential Wyoming, on the scale 
of four miles to one inch; a drainage map of portions of 
Wyoming, Idaho, and Utah, on the scale of eight miles to an 
inch, 


Hert J, for 1878-9 of the Mittheilungen of the Hamburg 
Geographical Society, is entirely devoted to Africa. Dr. 3. A, 
Fischer, of Zanzibar, contributes a valuable origmal paper on 
the Wapokomo Land and its inhabitants; Herr A. Woermann, 
a Hamburg merchant, discusses the products of West Africa from 
a commercial poit of view ; Dr. Hubbe-Schleiden, in a learned 
and elaborate pape, discusses the Negro’s capacity for culture. 


In the December number of Petes manr s Mittheilungen, Dr. 
Juliker describes in considerable detail the results of his jdurneys 
in 1877-8 to the west of the White Nie, from L&do to about 
29° E. long., and south to 3° 15’ N, lat., results of great 
unpgitance fora knowledge of a scarcely known region. è 


News from Zspzibar announces the safe arrival of the unifed 
Belgian expedition at Ugogo. 
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SUN-SPOTS AND THE RAINFALL OF PARIS 


5 ` 

Na gaper on this subject bf Mr. C. Mgldram, F.R.S., read 

at the Meteorological Society of Mauritius, after some preli- 
minary remarks, the euthor said :— è 

The rainfall observations fade at the Observatory of Paris 
formed perhaps the longest series on record. They were com- 
menced in*1689, and, with the exception of twenty-six years, 
viz., 1697-98, 1755-72, and 1798-1803, they had been continued 
to the present day. 

From 1689 to 1870 there had been, according to Dr. Rudolph 
Wolf and Prof, Fritz, seventeen years of maxımum and seventeen 
years of minimum sunspot. ow it wowld be seen from the 
follo table showing the years of maximum and minimum, 
and (as far as possible) the rainfall in each of them at the Paris 
Observatory, not only that more rain had fallen in the former 
than in the latter, but that throughout that long period there had, 
as far as could be ascertained, been only two exceptions to the 
rule that the maximum were wetter than the minimum years. 











Mm, years. Rainfall. Max. years Rainfall Dif. 
mnm. mm, mm. 
1689 5130 1693 6135 + 100°5 
1698 ? 1705 372°7 ? 
1712 573°3 1717 478°8 - 94°5 
1723 229°9 1727 370°0 + 140°% 
1733 210°2 1738 4C0°O +189°8 
1745 337°3 1750 564°5 +227°2 
1756 ? 1761} ? ? 
1766 ? 1770 ? ? 
1775 534°4 1779 560°r + 25°7 
17 442°5 1789 500°2 + 577 
1798 2 1804 703°1 ? 
1810 4370 1816 5456 + to's 
1823 ; 457° 1829 559°8 +102 
1833 502°9 1837. 547°5 + 44°6 
1843 542°2 1848 | 575°2 + ao 
1856 565°3 1869 655'2 + 89°9 
1867° 565°1 1870 417°8 -147°3 


jh. 


From the above table it followed : 

I. That the mean rainfall of the thirteen minimum sunspot 
years in the second column was 454°6 mm., and of the fifteen 
maximum years in the fomth column 524°3 mm., giving a mean 
annual excess of 69'7 mm. in favour of the latter. 

2, That the results in the fifth column, of direct comparisons 
of the rainfalls in thirteen minimum with the rainfalls in thirteen 
maximum years, gave a mean excess 0§,67°7 mm. in favour of the 
latter. 

. That comparing the rainfall in each minimum year, from 
1689, with that 8f t ee maximum year, there were only 
two minimum years (1712 and 1867) in which the rainfall had 
not been less than in the maximum year. 

4. That comparing the rainfall in each maximum year, from 
1693, with the eanfall in the following minimum year, there was, 
as far as was known, only one maximum year (1705) in which 
the rainfall was not greater than in the minimum year. 

5. That, as a rule, therefore, the rainfall of a maximum sun- 
spot year was greater than that of either the preceding or follow- 
ing minimum year ; a circumstance which seemed to indicate a 
tendency, at least, to a periodic variation m the rainfall of Paris, 

The most important -feature was, not that on the whole the 
rainfall of the maximum had exceeded that of the minimum 
years, but that the excess had occuied in eleven out of thirteen 
cases, ‘This frequent repetition of the same phenomenon pointed 
to a periodicity. A mere excess of rainfall in the maximum 
years, as a whole, could not have done so; fgr such an excess 
might have happened if only a much smaller number of the 
maximum years had been wetter than the preceding or following 
minimum years. But that was not the case, From 1723 down 
to 1867 there was not, as far as the observations went, ean 
instance in evhich the rainfall of a maximum year did not exceed 
that of the previous and next minimum year, , 

To the possible objection that the years of maximum and 
minimum sun-spots of tde seventeenth and eighteenth cenfmies 
had probably not been so well determines as ghose of the nine- 
teenth century, it could be replied that the results for thg nime- 
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teenth century, also, showed that the rainfall had been greater 
in the ha imum than in the minimum years. From 1804 to 
1867 the had been six maximum and six minimum years, 
Now in eVery case the rainfall of the former exceeded that of 
the latter, and the mean excess was 86°51 mm, ° 

Since 1867 there had been only one maximum year, viz., 1870, 
and the next minimum year was not yet known. It was true 
that the rainfall of Paris in 1870 had beee comparatively small, 
and it was not improbable that it would be fess than that of the 
next minimum year; but if such should be the case it would be, 
the only exception to the general rulg since the commencement 
of the century, 1f not since 1705. 

The total rainfall at the Paris Observatory in the seven 
maximum years, since 1800, was 4,004'2 mm., and in the six 
minimum years 3,069°5 mm. A rainfall of 934°7 mm., therefore, 
would be required in the seventh minimum year to restore the 
balance; and there wag very little chance of this, the greatest 
recorded rainfall, since the observations had been commenced, 
having been 703°I mm, in the maximum year 1804, and the 
least 210°2 mm. in the minimum year 1733. : 

The average duration of the sun-spot cycles was, according to 
Wolf, r1'1 years. The last five complete cycles, starting from a 
minimum year, were from 1810 to 1867, Taking in each of 
these cycles the three years‘of most and the three years of 
fewest spots, and comparing the rainfall of Paris in the former 
triennial periods with that in the latter, it was found that the 
rainfall in each minimum period was less than that in the 
following maximum period. The figures were as follows :— 











Minimum periods. | Rainfall. | Maximum periods.| Rairfall 
mm. mm, 
1810—12 1531'S 1815—17 15614 
1822—24 1453'2 1828—30 17182 
1832—34 13801 1836—38 17000 
1842— 1455°3 1847—49 16027 
1854—5 1522°8 1859—60 16587 
1865—67 17517 1870—72 1628°5 


It would be seen, however, that the rainfall in the minimum 
period 1865-67 excteded that in the maximum period 1870-72 of 
the cycle which had commenced in 1867 (and the end of which 
was not yet fully known), the rainfall of 1866 having been 
abnormally great." But as the rainfall in the three years 1871-73 
(1817°9 mm,) when the sun-spots were still numerous, had 
exceeded that in the three years 1865-67, the usual excess in the 
maximum periods may have only bean somewhat retarded, 

By forming, in the manner described on previous occasions, a 
mean cycle out of the five cycles from 1810 to 1867, and com- , 
paring the rainfall of Paris with the sun-spots for each year, the 
following mean results were obtained :— 

















Years of mean cycle. Rain variation. Spot variation 
mmu. 
I ~ 23 -= 32°3 
2 ~ 203 — 19°'2 
3 — 22°2 - Ir 
4 + 15°3 + 30°2 
5 + 4'5 + 400 
6 + 40°0 — 29°8 
7 + 12°6 + 113 
8 -iro ° - r2 
9 - 23°3 — 12°8 
10 — 22°7 — 21'i 
I + 20 — 23'6 
3 e ° 





The above table showed that both the spots and the rain were 
above (+) or below (—) their respective averages ia the same 
years of the mean cycle, except the last, and that they both 
attained their maximum in the same year, namely, the fifth. 
The discrepancy, with respect to sign, in thè eleventh year, 
va owing tọ the years 1884 and 1866 having been abnormally 
we. n 
Frem the maximum year 1816, togthe maximum year 1870 
there had also been five complete cycles, which, omitting 
fractions, gave the folléwing results :— ; è 
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Years of mean cycle. Rain variation. Spot vardltion, 
. mm. 
I + 20 + 23 
2 + 14 +14 
3 + 5 ae en 
4 ae ~ 10 ~ 6 
5 - 10 — 19 
6 - 19 — 32 
g e- 9 — 37 
- I - 25 
9 - 2 + 2 
xo - I + 3I 
1 + 24 +45 











Although ın both tables the rainfall variation was not so 
as the sun-spot variation, yet there was a remarkable 
parallelisnr, At all events, both tables showed that the rainfall 
was greatest when the spots were most numerous, and on the 
whole, least when they were fewest. 

From the several results now obtained it was concluded that 
any relation that might subsist between the rainfall of Paris and 
sun-spots was direct, instesd of inverse, and that excessive rain- 
fall in the present minimum period, or year, would be merely an 
exception to the general rule. 

M. ion was careful to state that the recent wet 
weather and paacity of sun-spots might have been only a 
coincidence, ere the far more frequent cases (during nearly 
two centuries) of comparatively wet years and seasons when solar 
maculation was greatest, and of comparatively dry years and 
seasons when it was least, also mere coincidences? Various 
considerations had led to the conclusion that they were not. 

The circumstance that the sun’s physical state, as indicated by 
the changes that took place in and above the photosphere, was 
subject to periodi variations, afforded ground for supposing that 
conesponding variations took place on and near the aka surface, 
As a matter of fact, ıt was now universally admitted, although long 
contested, that terrestrial magnetism and auroras were subject to 
variations corresponding directly with those of the sun. Would it, 
then, as M. Flammarion had asked, te at all surprising to find 
that meteorological phenomena were subject to similar variations ? 

Supposing it were fully proved that the rainfall of the whole 
globe varied directly as the amount of sun-spots, it could not be 
expected that the law would invariably hold good everywhere, 
At any given place there were exceptions to every meteorological 
cycle. For example, on an average, the diurnal temperature in- 
cieased from near sunrisg to an hour or two after noon, and then 
decreased ; but in many parts of the world there were frequent 
exceptions, and these were,so great that the coldest and warmest 
hours might respectively occur at any time of the day or night, 
Yet there was a daily cycle of temperature corresponding with 
the position of the sun, Again, there was a diurnal oscillation 
of thë atmospheric pressure, which, within the tropics, was very 
regular, though now and then disturbed or entirely masked, but 
which, in many extra-tropical countries, could not be determined 
except by taking means of hourly observations carried on for 
many days. Hourly barometric observations made on ten or 
more successive days, or cycles, in high latitudes, might not show a 
trace of the mean diurnal oscillation, which nevertheless existed. 

It could not be said, then, that because the rainfall of a 
place did not invariably increage and decrease as the sun-spots 
did, there was no rainfall cycle corresponding with the sun-spot 
cycle, On the contrary, considering the capriciousness of the 
climate of Paris, it was somewhat surprising that a mean of the 
yainfall for only five cycles gave such results. ‘There were many 
five consecutive days on which hourly observations would not 
give more favourable results for determining the daily march of 
the pressu% of the atmosphere. But wifile there were 365 cycles 
of the diurnal oscillation of the barometer ın one year, the 


same number of eleven-year rainfall cycles, if such cycles | 


existed, extended over 4,051 years; so that it was easier to dis- 
cover the former than the latter by observations at a single 
station, If jhe rainfall of Paris and the sun-spots had been 
observed and ompared for as ‘many sun-spot cycles as there 
were cycles of the diurnal oscillafion of the barometer jp one 
year, an eleven-year@ycle of the rainfall might now be as well 
established as the diurmal «ycle of the atmospheric préssure or 
the diurnal cycle of the temperature of the air. But the number 
of stħ-spot cycles during which obseivatiens of the rainfal] had 
as yet been made were*few. Was it necessary, then, to wait 
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thousands of years before it coulg be kiwown whether or not there 
was an eleven-year rainfall cycle? It was believed that such wastot 
the case. The prođem might be solved in a much shorteg time. 

If the total anngal precipitation over, the whole globe were 
accurately known for eleven yeass, and if it were found that it 
was nota constant quantity, but increased from a minimum in 
the first year to a maximum in the fourth or fifgh, and then 
decreased to a minimum in the eleventh, there would be a strong 
probability that this variation was-due to some cause operating 
from without, and that that cause resided in the sun. For to what 
could such a phenomenon be attributed but to a variation in the 
action of the great — luminary upon which the production and 
condensation of aqleous vapour depended? And if continued 
observation of the total precipitation over the globe showed 
repetitions of the same variation during several periods of 
which the mean length was about eleven years, it would be 
somewhat difficult to avoid the conclusion that the sun’s radiant 
energy was subject to a corresponding variation, even if no 
trace of such varation had as yet been discovered. 

Suppose, now, that in the course of time it were found thet there 
was a periodic variation of the physical state of the sun, and 
that this variation had the same duration and characteristics as 
the previously known variation in the amount of aqueous pre- 
cipitation, would it not be concluded that the latter variation 
was intimately connected with the solar variation, although the 
nature of the connection might be a mystery ? 

Similarly, it might be argued that if the sun, upon which 
aqueous precipitation depended, was subject to variation, pre- 
cipitation would be subject to a corresponding variation. 

Since, then, it was an established fact that the sun, as shown. 
by a periodic increase and decrease of spots, faculæ, and erup- 
tions, extending over a period of about eleven years, was subject 
to variation, ıt might reasonably be inferred that there was a 
similar variation ım aqueous precipitation, And if actual 
measurements of the total annual amount of precipitation over 
the globe during oze sun-spot cycle showed a variation similar in 
every respect to the solar variation, it would be concluded, not 
only that there was a rainfall variation, but that probably it wae 
intumately connected with the sun-spot variation. 

Theoretically, then, the øbject should be to ascertain the 
annual mint s the globe. u this could be done for a few 
sun-spot cycles, the question of a corresponding rain cycle 
would be settled. Bat the total annual ee could ee 
be ascertained ; for, in addition to other obstacles, some parts 
of the earth’s surface were inaccessible, 

It was more than probable, however, that, supposing a rainfall 
cycle existed, observations made at numerous points, in both 
hemispheres, would detect it in a comparatively short time. If, 
for example, in the course of a few sun-spot cycles, the rainfall 
in many remote parts of the world, and under every variety of 
climate, afforded strongeevidence of corresponding cycles, if the 
evideace became stronger as the, number] oft observing stations 
increased, and if a mean of all the results showed a rainfall 
variation closely agreeing with the sun-spot Variation, it would 
be difficult to resist the conclusion that the rainfall had a periodi- 
city connected in some way or other with the solar periodicity, 

Now, taking only the four sun-spot cycles from 1824 to 1867, 





so as to avoid objections to earlier observations, it had been * 


found, as shown at former meetings of the society, not only that 
the rainfalls of the British Islands, the Continent of Europe, 
America, India, Mauritius, theTape, and Australia, had, as far 
as could be ascertained, been greatest when the sun-spots were 
most numerous, and vice versé, but that a mean of all the obser- 
vations taken at 138 stations gave the following results, when 
compared with the sun-spots for the same four cycles : 





Years of mean cycle | 
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The above table showed that the rainfall and sun-spots were, 
with a single exceptiofi, both Below or above their respective 
means in the same years, and it Would be segn that as the one 
increased or decreased, so did the other. 

The separate resultsefor Europe, Americ, India, and the 
stations in the Southern Hemisphere were similar, Those for 


_ Europe, for example, derived from observations taken at ninety- 


nine stations,“were as follows : 





Years of mean cycle. Rain variation. Spot variation. 
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Similar results were obtained by taking the sun-spot cycles 








separately, Those for the cycle 1856-67, were as follows :— 
Years of cycle. Rain variation, Spot varnon. 
é in. 
I -22 ; — 39°7 
2 - 18 — 39°9 
3 — 08 - 169 
4 +09 | + 24°3 
5 +19 - +569. 
6 “a +25 ; + 57°6 
T 7 + 2°0 + 3381 
8 +06 + 124 
: 9. +10 ° = 13°9 
i Io - 15 — 341 
: il ~ 04 - 45° 


The observations at many single stations, when treated by 
themselves, gave similar results, Those for Edinburgh and 
Bombay from 1824 to 1867, and for the Cape of Good Hope 
from 1843 to 1867, were as follows :— 








. Rain variation, 

* Years of . Sue = Spot vanat 
mean cycle. tls, . 
Edinburgh. Bombay. Cape. ` 

hd + 
inch. inch. 

I -28 -9o -23 ~ 37°2 
2 -~ 18 - 58 -22 - 22°8 
3 +07 | +3 + 0'4 + 44 
4 +24 |} +73 + 371 + 33°0 
5 + 3° +35 + 2'6 + 43°8 
6 + 2° t.24 + 3'2 + 329 
7 + 0°5 +3 + 43 + 143 
8 - 0%4 + 07 + 08 - 29 
9 -~ 10 - 1'9 - 28 — 16°6 
io 7 25 -03 -3'9 — 24'7 
~ Hn -T7 = r9 e333 — 24°0 








. 

It had also been found that the levels of the principal rivers 
of Europe, and those of the great American lakes, had on the 
whole varied with the amount of sun-spots, `° 

Such were a few of the results for the four sun-spot cycles 
from 1824 to 1867. Now it was important to remark that the 
evidence had increased as the rainfall observations had increased” 
Hence, with the large number-of observing stations now spread 
wa me aoa it was inferred that a few more sun-spot cycles 
would s e question of a corresponding rainf: cle, if jt 
was not settled already. 7 ES ERR a erie 

Adlother way of testing the matter in a comparatively short 
time was to compare, as far as possible, the daily, weeklyy or 


e 
>` 2 . 


7 t— 
monthly reinfall of the globe with the sun’s-spotted area; for 
the amount gf sun-spots varied much in the course of a year. 

The resulf for the sun-spot cycle which commenced in 1864, 
and which probably was now closing, were not yet*fully known, 
but there was reason to believe that they would be similar to 
thoge obtained for former cycles. It couldalready be stated that 
a mean of a large number of observations made in afl parts of 
the world showed that the rainfall in the yearsa$7o-72 had been 
greater than that in the years 1865-67, and judging from the 
severe dronuglits that had occurred India, China, Japan, 
Australia, South Africa, South Americ, &c., since 1876, it was 
not improbable that the rainfall of the last three years had been 
less than that of the years 1870-72, In 1877 and 1878 the Nile, * 
at Cairo, was lower than it had been for many years, showing 
that in the regions drained by it there had been a deficiency of 
rain, There had also of late years been a gradual decrease in 
the depth of water in the upper poitions of the Amazon, so that 
navigation had sometimes been impeded, and this was supposed 
to be due to a general diminution of rainfall in the Mmterior of 
South America, Moreover, various parts of the United States 
had lately been suffering from drought. ' : 

It would appear, then, that the circumstance that the 1ainfalł 
of Pans had for a long period been greater in the years of 
maximum than of minimum sun-spots, was not a mere coincid- 
ence, but the result of a general law, and a similar remark’ 
applied to the rainfalls of many other public observatories, 

ere were, as might be expected in the case of so fickle an 
element as the rain, great local exceptions to the general law, 
though not greater.or more frequent than exceptions to the 
general laws of other cycles; but, as far as had yet been ascer- 
tained, ‘the rainfall of the globe varied directly as the sun-spots 
varied, the deficiency at some places in the maximum years 
being more than made up by the excess at others, and the excess 
in the minimum years reduced by a proportionately greater 
deficiency elsewhere. 

Great fluctuations occurred near the epochs of maximum and’ 
minimum; but.at a large majority of stations the rainfall iw 
the three years of most sun-spots was almost invanably greater 
than that in the three years of fewest sun-spots.? is 

The general rainfall cycle for the :whole -globe might be 
conceived tobe made up of a number of local cycles differing 
more or less among themselves and from the general cycle, 
according: to local conditions, and in some places the general 
cycle might be reversed. 

From this point of view, it was possible that, although the 
recent rainy. weather in Western Europe, at a time when there 
were few or no sun-spots, was a deviation from the general law,’ 
yet it.was not an éxception to the pargicular modification of it 
which prevailed in that part of the world. Asa matter of fact, 
the rainfall of Western Europe was considerably above the 
average in 1844-45, 1845-55, and 1866-67, that is at intervals the 
mean Jength of which was eleven years, and at times when there 
were few sun-spots. But Western Europe was only a small part 
of the earth’s surface; and from such a deviation, it could not 
be inferred that the rainfall, generally, was above the average in 
the minimum years, 

In Mauritius there had been.continuous observations - only 
since 1852. Since that time the rainfall had on the whole been 
considerably less in the minimum than in the maximum‘years, 
but it would take some time to eliminate the effects of local 
causes. : ; 





SCIENTIFIC SERIALS 


Leitschrift fir wissenschafiliche Zoologie, 33 Bd., 1 and 2 
Heft, October 29, with seventeen plates.—F. E. Schulze, re- 
searches upon the structure and the development of the sponges ; 
eighth notice.—On the genus Hircinia of Nardg, and on 
Olhgoceras, a new genus, Plates 1 to 4. The genus of Nardo 
equals Stematumenia of Bowerbank ; Sarco O. Schmidt ; 
Filifera, Lieberkiihn; and Polytherses of Duchassajng and 
Michelotti. The structure of the filaments—al of some 
authors—is fully discussed. The new genus Oligoceras is 
established for a new species (collective) from Jeesina, which, 
though a fibrous sponge, is almost destitute of fi8rous material, 
—Prof. E. Selemka, on the germ lamella and the arrangement of 
the organs in the Echinide, Plates Sand 7.-4Prof, A. Weismann, 
Contribiftions to the natural history “of the Daphnidæ, No. 6 
and 7, wifh Plates 8 to 1 coe . Langerhans, on the worm 
fauna of Madeira, wit Plates 14 to 17, 
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Gegenbaur’s morphologisches Fahriuch, 5 Bd., 4 Heft.—Rein- 
hold Hensel, on the homologies and varieties of the tgeth formule 
of some mammals.—Carl Rabl, on the developmpent of the 
embryo in Rlanorbis, with Plates 32 to 38, and woodcnts,—A. 
Rauber on the formation of form and the disturbance thereof 
during the development of the vertebrata, first section, introductory 
remaiks, Blates 39 to 41. 


Cosmos, Noven*ber.—Prof. O. Caspari, Darwinism and philo- 
sophy, with respect to the homonymous writings of Gustav 
Teichmuller, of Dorpgt.—Baron Dellingshausen, the meta- 
physical foundation for the mechanical theory of warmth,— 
Dr. Wernich, on dying and on being killed in the lower forms of 
lfe.—Dr, Speyer, protective resemblance in some native insects 
(end) with woodcuts, communicated by Dr. Fritz Muller.—On 
Christian Conrad Sprengel ; being sketches by two of his pupils. 
—Smaller contributions hterary and critical. 

- Revue Internationale des Sciences, November 15, contains :— 
M. ees introduction to the physiological study of poisons. 
—Prof, Donders, on science ant the art of medicine, being the 
introductory address to the International Congress of Physicians 
held this year at Amsterdam; this admirable address will well 
repay perusal.—M. Villot, the experimental method and the 
positive limits of natural history.—-F, Lataste and R. Blanchard, 
on the peritoneum in Seba’s python.—M. Hallez, on the classi- 
fication and on the phylogeny of the turbellarians.—Proceedings 
or the Anthropological Society of Paris. — Bibliographical 

etin, 





SOCIETIES AND ACADEMIES 
- LONDON 


' Royal Society, November 27.—‘‘ On the Changes in Pepsin- 
forming Glands during Secretion,” by J. N. Langley, M.A., 
Fellow of Trinity College, Cambridge, and H. Sewall, B.Sc., 
Fellow of the Johns Hopkins University, Baltimore, U.S.A. 
Communicated by Prof, Michael Foster, M.D., F.R.S. 

Lhe Esophageal Glands of the Frog.—In a frog three to four 
days after food, the alveoli of the oesophageal glands are, in the 
living state, granular throughout, The outlines of the cells are 
not visible, . 

Shortly after food is given, the granules thin away at the 
peripheries of the alveoli, and thus render ‘the alveolar outlines 
more obvious, This thinning proceeds so rapidly that in a few 
hous there ıs a well-marked clear zone in the outer part of each 
alveolus, the part nearest the basement membrane. 

Later the clear zone becomes larger, the granular zone be- 
coming smaller, but as the clear zone enlarges it ceases to form 
in section a ring, it dips down into the granular zone at intervals. 

Nuclei are not seen either in the resting or the digesting gland. 

The points mentioned above as observable in the fresh tissue, 
can also in the main be obseived in glands treated with osmic 
acid; the border granules, however, stain more deeply and 
readily than the central granules, The mucous cells are fewer 
in the active than in the resting glands ; it is only in the fresh 
state that they appear granular. 

The anie we consider as stored up cell-products, which, 
on suffering molecular re-arrangement during the secretion, give 
rise amongst other substances to the proteid ferment. 

We cannot agree with Nussbaum’s view that the depth of 
staining with osmic acid is a trustworthy index of the amount of 
ferment present in the cells. Ow his view, it appears to us, the 
border, rather than the central, granules should be connected 
with the ferment. e 7 

The Gastric Glands of the Newt (Triton tæeniatus)—In the 
newt, the glands were observed through the muscular coat of the 
stomach with a rapid capillary circulation still going on. 

‘Twenty-four hours after feeding, the glands of the fundus are 
thickly gratular throughout; about three hours after feeding, 
the maximal change takes place; it corresponds in the main to 
that alegdy descmbed for the cesophageal glands of the frog. 

The glands recover their gianular appearance comparatively 
quickly ; in six hours after feeding, the gianules have usually 
again crept upeto the periphery ; they then inciease in number 
throughout the%ells up to about the twenty-fomth hour. Later 
than this they diminish somewhat ; in six days the periphesées of 
the glands have becorKe more sparsely populated. 

In Triton cristatus “the digestive changes tire of fhe same 
nature, bat much less pronounced. e 

The Gastric Glands of Stickleback,—In the gastric glands of 

e 


the hungty fish the granules thin away gopewhat from the centre 
to the periphery ; the lumina afe inconspicuous. ‘Three to dive 
hours after feedingg the luminf are ach larger. the granules are 
aggregated about A leaving a peripheral clear 1im, the glands 
are more unequal In size, some having Yost more granules and 
diminished more in size than others. 

The Gastric Glands of Mammals,—In the glagdspf the fundus 
of the stomach of all mammals investigated, viz., dog, cat, rat, 
and rabbit, the chief cells are, in rest, crowded with conspicuous 
granules ; the border cells are either without conspicuous granules 
or are finely granular. 

ari igestion the granules in the chief cells diminish, 

The stomach of the 1abbit has certain structural peculiarities ; 
the principal of these is that a large portion of the greater curva- 
ture contains glands, in which the chief cells are not coarsely 
gianular. The glands of the greater curvature contain scarcely 
more pepsin than the glands of the smaller curvatme and 

ylorus. But in the smaller curvature and pylorus „there are 
Er if any border cells, whilst there are many in the greater 
curvature, 

Hence the border cells are not directly connected with the 
formation of pepsin, 

The glands of the fandus contain a very much larger amount 
of pepsin than the glands of the greater curvature; that is, 
where there are coarsely granular chief cells there is a large 
amount of ferment, : 4 

Farther, during digestion the fundus-glands contain’ less fer- 
ment than ın hunger—a fact observed first by Grutzner—and it 
is during digestion that the chief cells have fewest granules. 

Hence the conspicuous granules in the chief cells are directly 
connected with the formation of ferment. 

Since in passing from the fundus to the greater curvature we 
meet all stages of granularity in the chief cells, and since the 
chief cells of the greater curvature do not differ in any essential 
point fiom the pyloric gland cells, we conclude with Heidenhain 
that the pyloric gland cells and the chief-cells of the fundus are 
fundamentally the same. We consider, however, the chief cells 
of the fundus to be a highly differentiated form of the pyloric 
gland cells, a form more especially designed for the production 
of pepsin, and probably other solids of the gastric secretion. 


December 11.—‘‘ Thermo-Electric Behaviour of Aqueous Solu- 
tions with Mercurial Electrodes,” by G. Gore, LL.D., F.R.S. 

In this research the author has examined, by means of a new 
form of apparatus, the thermo-electric properties of a number of 
liquids in relation to mercury. The liquids include those of 
acid, neutral, and alkaline reaction, The results obtained are 
arranged in a table or series, with the solution at the top, in 
which hot mercury was the most positive at 180° F., and that at 
the bottom, in which it was most negative, the ount of 
deflection of the galvamometer needle with each solution being 
stateda 

Another table is also given, in which the solutions are arranged 
according to the relative degrees of electro-fhotive force of the 
currents obtained from them. This series was arrived at by 
employing two similar apparatus with different solutions in 
each and ascertaining the difference of strength of their currents 
by passing the two currents simultaneously in opposite directions 
through the coils of a differential galvanometer, the amount of 
difference of deflection produced by each two consecutive pairs 
bemg given, a 

The results obtained from this research have not revealed any 
very striking phenomena nor disclosed any relation to chemical 
action or property, but are reasonably explicable upon the hypo- 
thesis that the rise of temperature of the liquid is attended by a 
change of molecular anangement of the solution, of such a kind 
as to enable a poition of heat to be converted into an electric 
current. ans e 

The most peculiar phenomenon observed was, that if a solu- 
tion of a salt, made with distilled water freed from dissolved air, 
was divided int® two equal parts, one of which had been heated 
and cooled without loss of water or other constituent, previous 
to*making an experiment, the non-preheated portion gave a 
Stronger current than the other, probably in consequehce of a 
ch of molecular arrangement of the solutio produced by 
the heating: The method may therefore be employed for 
degecting moJeculer differences in congucting liquids having the 
same che nical composition. ‘ 

In the class ef cases in which the differences of molecular 
aniangement were the least and the currents the most feeble, the 
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direction of the currents was the most uniform, This is in 
acgordance with the cofimon ath in science, that the smallest 
phenomena are the most constant. ‘ 

The @athor has ascertained by separate experiments of a dif- 
ferent kind that merqury, when sufficientlyfagitated with solu- 
tions neutral to tést paper, of #ilts of the alkali metals, renders 
some of those liquids feebly alkaline; the effect, however, is so 
slight, reques Such extensive and long-continued contact of the 
substances that it appears consistent with the view that chemical 
action is not the cause of the currents in these thermo-electric 
experiments, 


‘¢ Quantitative Spectroscopic Experiments,” by Prof. G. D. 
Liveing, M.A., F.R.S., and Prof. James Dtwar, M.A., F.R.S. 


“On the Spectra of Sodium and Potassium.” By G. D. 
Livemg, M.A., F.R.S., Professor of Chemistry, and J. Dewar, 
M.A., F.R.S., Jacksonian Professor, University of Cambridge. 

‘The authors notice that as seen in the electric arc in one of 
their lime crucibles, there are in each spectrum several lines 
lutherto undescribed, which make the whole very regular and 


Dia i Spectrum of sodium v the arc 
f D 


HAMI E it 
C200 CF CO 59 


and the eleventh group a very diffuse pair, sometimes seen as a 
continuous band dividing as the sodium evaporates. The twelfth 
group is a diffuse but narrow band, which the authors have not 
seen divided, and the thirteenth group a diffuse broad band 
nearly bisected by the iron line 4325. 

e successive oe become fainter and more diffuse as 
they are more refiangible, at the same time the distance between 
successive groups diminishes. Their positions are shown on the 
accompanying diagram to a scale of wave-lengths. It is worthy 
of note that every alternate group js much more sharply defined 
than the ethers. Moreover, it is only the diffuse groups (3) (5) 
(7) which show reversal except the first group, in the orange, 
which, however, is more difficult of reversal than the others, 
The whole senes, exclusive of D, looks very lke repetitions of 
the same set of vibrations in a harmonic progression; the first 
(visible) term consisting of the six vibrations represented by the 
orange pair (6160, 6154) and the four lines of group (3) ; the 
next term of the five lines of the fourth and fifth groups, one of 
the six vibrations bemg now too faint to be seen; the next three 
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another at shorter intervals and becoming fainter as they are more 
refrangible, They all are more or less diffuse, markedly more 
so on their less refrangible edges, They are shown on the 
accompanying diagram to a scale of bakeries ba 

The first and least refrangible group of series consists of 
the four lines to which Lecoq de Boisbaudran assigns the wave- 
lengths 5831, 5812, 5801, 5783. The second of these lines 
(5812) is much less strong than the others as seen in the spark. 
In the arc they are all nearly equal in brightness, but the authors 
have not seen the second line reversed. Six grgups of four lines 
each follow. ° 

The sixth group has lines of about the wave-lengths 4808, 4803, 
4796, 4788. : 

Thee seventh group is too faint and diffuse to be distinetly 
resolved, ‘he wave-length of the least refrangible edge is about 


59. Š 
None of the last three groups are seen by Lecoq de Bois- 
barfdran, and they are too diffuse for exact measwrement; oh the 


gor hand, he gives several other lines which gre not roticed in 
e arc, 
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s trical, The authors have generally usta carbonates of 
the metal sometimes chlorides, 

The papt lines (5155, 5152) are sharply defined, and have 
no other lint close to them; but the bright green, pair, or fifth 
group (4983, 4982), are diffuse lines, usually seen as one band, 
but noted by Lockyer to be a double line, and have a third line 
on their more refrangible side. The authors feel surg that there 
ought to be a fourth line in this group, but kaye never been able 
to aet : : = i 

e sixth group consists of a pair of lines sharply defined. 
The first only of this pair is described hy Lecoq de Holsbaudran, 
The seventh group is a pair of lines with diffuse edges, which 
the authors have seen reversed as fine dark lines in the middle of , 
diffuse blue bands, The first only is described by Lecoq de 
Boisbaudran. By Potting some titanic oxide into the crucible 
the titanium line 4666°5 was seen between the sodium lines, and 
the authors have no doubt that it is sodium which gives the 
winged appearance to the corresponding ray in the solar spectrum. 
The eighth group is a more sharply defined pair, the ninth « 
diffuse pair, the tenth group again a more sharply defined pair, 
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terms, of each of which only four lines are visible, consisting of 
the six and seventh, the eighth and ninth, and the tenth and 
eleventh groups, and the last term of the two faint bands of the 
twelfth and thirteenth groups, 

Simple harmonic relations can be found to subsist between 
some of the groups, for instance, the wave-lengths of the fifth, 
seventh, and eleventh groups are very nearly as q} : py: yy, but 
the whole series cannot be represented as simple harmonics of one 
set of six vibrations with any probability. The smallest numbers, 
which are nearly proportional to the reciprocals of the wave- 
lengths of groups (1), (4), (6), (8), (10), (12), are 81, 97, 105, 110, 
113, 115; and these numbers are only approximately in the same 
ratios as the reciprocals of wave-len 

Lines closely corresponding to all these lines except the faint 
ones of the 3rd and 5th groups, and the last two groups are 
found in the solar spectrum, 

The potassium spectrum as seen in the arc, leaving out of 
account the two pairs of lines in the çed and that in the violet, 
consists of a series of groups of four lies each, succeeding one 
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As in the case of sodium the repetition of these quartets of 
lines at decreasing intervals with decreasing brightness and sharp- 
ness as they proceed from the less to the more refrangible, gives 
the impression of a series of harmonics; but the wave-lengths do 
not seem to be in a simple harmonic prégression, though simple 
harmonic relations may be found between some of the groups. 


Linnean Society, December 4.—Prof, Allman, president, 
in the chair.—Mr. W.®Carruthers exhibited a bottleef Pteropods 
(Spirialis retroversus) obtained in abundance by Dr. J. Grieve in 


`] the Gareloch, Ross-shire, Scotland, in July. A letter trom Dr. 


Grieve was read, wherein he states that hese, ae swam 
rapidly to the surface, msing with a perpendicular fluttering 
Santon, and having reached top they raised their wing-like 
appendages above their heads, and thus upholding them motion- 
less, would ghen drop qufetly to the bottom. Some of the 
pteropods would occasionally stop half way, and paddle back to 
the su@face to repeat the falling motons seldom or ever did they 
swim afong the surface. Dr. Grieve did not witness the creatures 
use their wings (eplpodia) as feet to walk or crawl abong the 
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bottom, as A. Ag@&siz has stated to be the case.~Dr. Maxwell 
Masters gave a communication on certain relations between the 
morphology and the functions in the leaves of conifers (jee Scierie 
Notes).—Prof. P, M. Duncan next read a paper on a synthetic type 
of Ophiurid, ‘Phis specimen was dredged by Dr. Wallich mm the 
Bulldog expedition, 1860, fifty miles north of Cape Valloe, East 
Greenland, and from a depth of 228 fathoms. On casual in- 
rpection this*brittle-star might be regarded as an Amphiuran, but 
e spinulose disk nd hooked side-arms oppose this notion. 
Again, resemblances to species of Ophiothrix suggest themselves, 
‘but the large scalmg of the disk, absence of tooth papille, and 
e the presence of accessory pieces around the aboral edge of the 
upper arm-plates, are distinctive characters, and which to a 
certain extent are indicative of Ophiolepian affinities, but the 
dental ap does not conform. Thus ım shape and dental 
characters it (Polyopholis echinata) approaches Amphiura ; spi- 
mules and arm-hooks dre those of OpAzothrix ; and the accessory 
plates re emble those of Ophiolepis. Provisionally the author 
places it among the family Amphiaridz, and he remarks that, 
though rare,*such forms cast doubts on the value of the charac- 
ters employed in the classification of the Ophiunde.—Mr. C. 
B. Clarke followed with a paper on Indian Begonias. This is 
supplemen to the author's account of the group in Sir J. D. 
Hooker's ‘‘ Flora of British India.” It treats of the classifica- 
tion of the whole genus (i.2., order) except Ailebrandha and 
&egonidla, and it is maintained that it (the group) can be natu- 
rally divided into the six subgenera employed in the ‘‘ Flora of 
British India.” ‘The author di the differences in the sta- 
mens and styles for subgeneric characters, and employs exclu- 
sively the structure and dehiscence of the fruit.—The oe 
gentlemen were elected Fellows of the Society :—Messrs. Samu: 
Wright (St. Neots, Huntingdon), George Malcolm Thomson 
(Dunedin, N.Z.), J. Otto Tepper (Adelaide), Henry B. Spotton, 
(Ontario), John Cameron (Bot. Gard., Bangalore), Major Collet 
(Kurrum Field Force), and Sir Samuel Wilson (Victoria). 


Chemical Society, December 4.—Mr. Warren De La Rue, 
president, in the chair.—The Following papers were read :—On 
the comparative value of different methods of fractional distilla- 
tion, by F. D. Brown. When fractional distillation is carried 
out on a large scale, either or both of two well-defined processes 
can be used: in the first “washing” the mixed vapours are 
passed through several layers of liquid obtained by their own 
partial condensation; in the second “cooling” the mixed 
vapours are partially condensed by allowing radiation to take 
place or by ing them through a coil kept at a given tempera- 
ture ; in bo process the liquids of highest boilmg point are 
kept back, and a hetter distillate is accordingly obtained, The 
author concludes that there is an essential difference between 
washing and cooling. The best distillate is obtained by keeping 
the still-head at the lowest possible temperature compatible with 
the passage of vapour into tHe condenser; he has contrived an 
apparatus to carry out this principle, and has obtained with it 
very satisfactory results.—On the influence exerted upon the 

* course of certain chemical changes by variations in the amount 
of water of dilution, by M. M. P. Muir and C. Slater. The 
authors find that the amount of chemical change which ensues 
when solutions of calcium-chloride and sodium-carbonate are 
mixed decreases as the dilation increases, but when solutions of 
strontium-chloride and sulphuric acid, or barium chloride and 
potassinm oxalate are mixed, various irregularities in the amount 
of chemical change are noticed as the dilution increases. These 
irregularities the authors have studied in detail; they conclude 
that they are due to the entire syst#m being brought into a state 
of strain, the principal forces of which this stress 13 compounded 
being the force tending to produce cryohydrates and other 
hydrated molecules, the force tending to split up these mole- 
cules and the force tending to separate, and so to impart greater 
mobility to the chemically active molecules of the system.—On 
the influenceypf temperature upon the decomposition of barium 
chloride by potassium oxalate in aqueous solution, by M. M. P. 
Muir.—On a and 8 phenanthrene carbonic acids, by Dr. F. R. 

Japp. The author, since preparing the alpha acid with Dr. 
Schulte, has obtained a purer specimen melting at 266°; froma 
syrupy liquor’ left in the preparation of the calcic phenanthrene 

ealghinnates the thor obtained the beta acid melting at 250° 
252°; he also prepared the sodium and barium salts and studied 
the oxidation products gf the acid. He discusses ‘the consatu- 
tional formula of phenapthgene, and concludes that thig sub- 
stance consists of tree benzene nuclei, one of which shages four 
adjacentcarbon atoms with the two otfers,—On some deriva- 
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tives of phenylacetic acid, by P. Philipps Bedsdh. The author 
has separated para- and ortho-pitro-pkegylacetic acids, their 
bromo deuivatives, a dibromo bey, and a 8 bromonitro-pheny¥- 
acetic acid, with its amido derivative. è 


é 

Geological Society, November 19.— Henr Clifton Sorby, 
F.R.S., president, in the chair.—Edmund Knowles Binns, and 
John Dawson, were elected Fellows of the Society®’—@he follow- 
ing communications were read :—Supplementary note on the 
vertebræ of 'Ornithopsis, Seeley (= Zucameroius, Hulke), by J. 
W. Hulke, F.R.S., F.G.S.—The author in this communication 
describes several cervical and trunk vertebree of this remarkable 
Dinosaur, The former are characterised by great length ; the 
anterior articular ce is strongly convex, and the posterior 
correspondingly hollow. In place of the side chamber charac- 
terising the trunk vertebral centra, is a long shallow pit, An 
upper and a lower transverse process are given off from an upper 
and a lower plate, which project from the side of the centrum 
above the pit, and these are connected by a short, forked cervical 
riblet, The neural arch is dwarfed, and there is no spinous 
process, and no zygosphenal and zyganteal mechanism. The 
structure of these vertebræ indicates a long, mobile, and light 
neck. In the trunk the convexity of the anterior articular 
surface lessens in passing from the neck to the loins, the anterior 
ball gradually subsiding till the great articular surface becomes 
plane, the posterior surface retaining, however, a slight hollow- 
ness, The trunk vertebre have superadded to the o 
articular processes a mechanism comparable to zygosphene and. 
zygantrum, which must have given great fixity to this part of the 
vertebral column, contrasting strongly with the flexibibility of 
the neck, The longitudinal side chambers reach their greatest 
development in the vertebree referable to the fore part of the 
trunk; they lessen toward the loins, and are absent from the 
neck, which is r ed as conclusive of their pneumaticity, and 
against their having been occupied by cartilaginous and fatty 
tissues, which might have equally occurred through the whole 
length of the vertebral column, and not been limited to a parti- 
cular region in close vicinity to the lungs, The whole construc- 
tion affords a notable illustration of immense bulk attained with 
the use of the smallest. quantity of bony tissue, which occurs in 
the form of very thin sheetseor plates, The transvgrse and 
spinous processes are strengthened by flying buttresses, The 
vault of the neural canal is beautifnlly groined, whence the 
original name Eucamerotus, ‘The author then pointed ont the 
family resemblances between the Isle or Wight Wealden form 
and the new Colorado Dinosaurs, which have many points in 
common, but are both generically and specifically distinct from 
Ornithopsis, — On the concretionary patches and fragments 
of other rocks sometimes contained in granite, by J. Arthur 
Phillips, F.G.S. There are two classes of inclusions, (1) the 
result of the abnormal aggregation of the minerals congtituting 
the granite itself, containthg generally more plagioclastic felspar, 
mica, of hornblende than it, with some other distinctions : most 
probably concretions formed contemporaneously with the solidi- 
fication of the mass ; (2) fragments of included schistose or slaty 
rock, often not very highly altered, caught up from the rock- 
masses through which the granite has forced its way.—Cer- 
tain geological facts witnessed ın Natal and the border countries 
during nineteen years’ residence, by the Rev. George Blencowe. 
Communicated by the Rev. H. Griffith, F.G.S. Shales and 
sandstones are the prevalent rogks from the coast for about 
twenty-four miles inland. Here is a protrusion of granite; 
beyond the sandstones come ferruginous shales, with scattered 
boulders of trap on the surface. The northern third of Natal is 
white sandstone, formed into hills and ridges by denudiuon, 
with a long trap-capped plateau near Helpmakaar. Coal--eams 
occur in the sandstones. There are frequent vertical pipes in 
these sandstones which, the author thinks, mark the site of trunks 
of trees, round which the sand-beds had accumulati. Rorke’s 
House and Isandhlwana are near the above plateau. Near the 
former is an extfnct mud volcano. <A remarkable ‘‘ vitreous 
shale” is found near the Buffalo; isolated pinnacles of it occur 
at the spot where the few survivors of the fight crossed that 
riyer. A range of mountains, with mural escarpments, remnants 
pe ancient plateau, rising to a height of some 2,000 feet above 
another plateau which is 5,000 to 6,000 feet above th®@sea, extends 
for about 500 miles from the north of Natal to near Cradock in 
the Cape Colgny ; they are sandstong horizontally stratified, 


capped by trap. Some other geological features are described. 
The Transvaal cõnsists of undulating hills of soft limestone, a 
° . 
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sandstone range, and a country rich in metals,—iron-ore, cobalt, 
nickel, copper, and geld occur, as well as plumbago. 


* Zoological Society, December 2.—Prof. Newton, F.R.S., 
vice-prtsident, in the chair.—A letter was fead from Mr. E. L, 
Layard, F.Z.5., advagating the desiraliht9 of a fixed scale of 
colour for use among naturalists, in describing the plumage and 
pelage of birds and other animals.—A letter was read from Mr, 

2, B. Whit, ©.M.Z.S., of Medellm, U.S., of Colombia, S.A., 
on a mode of protecting plantations from the 1avages of an ant 
(Atta cephalotes),—A communication was read from Dr. G. E. 
Dobson, C.M.Z.S., containing notes on some species of chiroptera, 
from Zanzibar, with descriptions of new and rare species.—A 
communication was read from Prince disias Lubomirski, 
containing the description of a collection of shells made in High 
Peru, by Messrs. Jelski and Stolzman,—Mr, G. French Angas, 
C.M.Z.S., read a paper in which he gave the descriptions 
of two new species of helix (Ew ycratera) from south-east 
Betsileo, Madagascar—Mr. Arthur G. Butler, F.Z.S., read a 
paper on some Arachnida of Madagascar and the Mascarene 
Islands, in which an account was given of a collection of spiders 
recently received by the British Museum from Réunion and 
Mauritius, through Mr. H. H. Slater.—Lieut.-Col. H. H. 
Godwin-Austen, F.Z.S., and Mr. G. Nevill, C.M.Z.S., gave 
descriptions of two collections of land shells obtained at Perak 
and in the Nicobar Islands by Surgeon-Major E. Townsend and 
Dr. F. Stolizka,—A communication was read from Dr, A. 
Gunther, F.R.S., contaming a notice of a collection of mammals 
and reptiles recently received from Cyprus by Lord Lilford.— 
Dr, F. Day, F.Z.S., read a paper upon the fishes of Weston- 
super-Mare, a localty he had lately visited in order to inquire 
into some species described by Yarnell and Couch as found on 
this coast, Mr. Day also gave some account of the results of 
Lord Ducie’s trawling investigations n Ballmskelley Bay, on the 
Coast of Ireland, and described a specimen of the long flounder 
received from Mr. M. Dunn of Mevagissy, m Cornwall. 


Institution of Civil Engineers, November 18,—Mr. W. 
H. Barlow, F.R.S., vice-president, in the chair.—The paper 
read was on tunnel outlets from storage reservoirs, by Mr. C. 
J. Wood, M.Inst.C.E. 

December 2.—Mr. Bateman, R.S., president, in the chair, 
—The pper read was on “The Passenger Steamers of the 
ra the Mersey, and the Clyde,” by Mr. W. Carson, 
M.Inst.C, E, 





Paris 


Academy of Sciences, December 8.—M. Daubrée in the 
chair.—The following papers were 1ead :—On the satellites of 
Mars, by M. Deed, By a different analysis from that of 
Prof. Adams. he concludes that, if Mars be homogeneous, or if 
the law of densities in it be the same as in the earth (a certain 
fattening being supposed), the orbits of the two satellites, 
Phobos and Deimos, will always cdħnocide with the planets 
equator, or at least will diverge from it very little —Re- 
marks on saccharoses, by M. Berthelot. He calls atten- 
tion to the resemblance of the new substance, saccharine, 
in general reactions and crystalline form, to trehalose.—Re- 
lation between the heat of solution and the heat of dilution in 
complex solvents, by M. Berthelot. The difference between the 
two heats of solution is eqnal to that between the two heats of 
dilution, observable when there is added to the concentrated 
liquor before and after having dissolved in ıt the third substance, 
the water necessary to bring it to the state of dilute liqaor.—On 
the protochloride of copper, by M. Berthelot. This relates to 
heat of solution and heat of formation.—Reply to the two ques- 
tions about chlorophyll in M. Chevreul’s last note, by M. Trécul. 
Crystals of chlorophyll dissolve without 1esidue in alcohol and 
ether. Each grain, in plants, composed of protoplasm and the 
chlorophyll jt has secreted, should be considered a particular 
living organ,—A gronomic map of Seine-et-Marne, by M. Delesse, 
This shows the comparative fertility of the land, and its features, 
physical, chemical, geological, &c.—Experimpnts with diver- 
gent ajutages, divided into several parts by pata, by M. De 

igny.—-On a function of direction in the fight of insects, by 
M. Jousset de Bellesme. Birds can, but insects in general tap- 
not, alter at yill the angle at which the wing is vibrated (tbe 
muscles of insects are not inserted in the wing, but in the piece 
of thorax which supports them). Direction of flight is deter- 
mined in insects by alteripg the relative position of the centre of 

"In last week's “ Paris,” on this subject, the phrases‘ or saccharine, not 
yet sugar?’ should read ‘‘or saccharose, yet not sugar.’ 
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gravity and the axis of sustention, the formef being most com- 
monly desplaced, and in some cases by movements of the abdo- 
men, in Opes of the elytra, in others, of the balancers,—Ex- 

erment Ælative to transport of phylloxera by the wind, by M. 

aucon.—On the direct visibility of the photospheric net ork 
of the sun, by Dom Lamey, On November 16, observing the 
san with a 6-inch equatorial at Grignon (Cote d’Or), he saw 
quite well that two spots on the left side, were sufrounded by 
a reticulated region. With a weak magnifying power the crateri- 
form aspect was manifest.—On series relative to the theory of 
numbers, by M. Lipschitz.—Coloured 1ings produced at the’ 
surface of mercury, by M. Guébhard,” Having carefully cleared 
off the grey pellicle which forms on the surface of mercury, 
breathe on the cléar metal. Beautiful ring systems are formed 
in light by the layer of condensed vapour. They contract as 
evaporation diminishes the thickness, Better results are had 
by dropping a volatile oil on the surface, and the best with col- 
lodion. Diluted with ether, the latter gives pellicles which can 
be detached, after having regnlated their thickness and colours, at 
will, and transferred to paper.—Reply to M. Trécul and M. 
Chevreul ing crystallised chlorophyll, by M. Gauter,— 
Influence of phosphorus on the urinary secretion, by M. 
Cazeneuve, Terenments on the dog and the cat show thet 
phosphorus, given in toxic doses, causes increase of urea, 
phosphoric acid, sulphmic acid, the total nitrogen, and iron, 

he author disagrees with the view of certain physiologists who 
regard the liver as the principal organ formative of urea.—On 
alcoholic fermentation (reply to M. Berthelot), by M. Cochin. 
On the inferior Pyrenomycetes of New Caledonia, by M. Crié 
—Note on the general circulation of the atmosphere on the sur- 
face of the globe, by M. Brault, The fourth and last of the 
author’s series of maps of winds is now published ; it relates to 
the Pacific. M. Brault points out that the problem of atmo. 
spheric circulation falls into two parts ; findmg what the circula- 
tion would be if all the earth were covered with water (it 
would be in a system of zones oscillating from south to north, 
and vice verså), and finding in the actual circulation what is due 
to the presence of continents and unequal distribution of land 
and sea, The former question is best studied in the southern 
hemisphere.—On a glazed frost observed at Angers on December 
4, 1879, by M. Decharme. It commenced about 8 A.M., after a 
night of strong east wind, and lasted till 4 P.at. 
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INDIAN ENTOMOLOGY ` 


Descriptions of New Indian Lepidopterous Insects, fiom 
ihe Collectionsof the Late Mr. W. S. Atkinson, M.A., 
F.L S, &¢, Part I. Rhopalocera, by W. C. Hewitson, 
F.LS.; Heterocera by Frederic Moore, Assist. Curator, 
India Museum. With an Introductory Notice by 
Arthur Grote, F.Z.5., &c. 4to, pp. 1-88, with Three 
Coloured Plates. (Calcutta: Published by the Asiatic 
Society of Bengal, 1879.) 

T hot valleys of the Himalayan regions of our 

Indian Empire have always justly had especial 
interest from an entomological point of view. The 
number of peculiar and apparently strictly endemic, 
forms of insects already known from this region is 
great, and principally in the larger species, for even 
now we know less of the smaller insect-forms of North 

India than we do of many other less familiar districts not 

under the advantage of British rule. Indeed, with a few 

notable exceptions, much of the knowledge we now possess 
is not precisely of modern origin. The somewhat nume- 
rous military expeditions to, and across, the Himalayas, 
undertaken within the last quarter of a century, and the 
great recent extension of tea and cinchona plantations in 
these regions, have not resulted in a corresponding in- 
crease in materials for a Himalayan insect-fauna, In 
some respects it may be said that we are likely to know 
more of the entomology of the Lake region of Africa, or 
of the Amazons region of South America, than of a vast 
and varied district, for the most part under the govern- 
ment of our own countrymen, and of a commercial 
importance second (to us) to no other. Still, important 
and wonderful discoveries have been made of Jate years, 
but they are perhaps eclipsed by the acknowledged exist- 
ence of forms discovered long ago which would have 
become almost traditional were it not that the “types” 
exist in collections, and that they were duly described 
and delineated with infinite care in works that are no 
. longer modern. As a summary, then, to the foregoing 
short introduction to a notice of a modern work on Indian 

Entomology, it may be briefly stated that a great deal of 

our knowledge was initiated before the present generation, 

and has not since been adequately supplemented. 

But, as before-mentioned, there have been notable ex- 
ceptions, fand of these the most notable exists in the 
fruits of the labours of the mguch-lamented and talented 
Mr. Atkinson, an entomologist who, before he left this 
country for India, hadeacquired a training in entomological 
pursuits that his keen powers of observation enabled him 
to use to the best advantage in the intervals of official 
duties durjpg a long residence in oyr Eastern Empire. 
For a very faithful sketch of Mr. Atkinson’s career in 
India, the introductory notice at the commencement of 
the part 6f the book now under consideration, from the 
pen of Mr. Arthur Grote, suffices so far as it goes, and 
nothing is mye to be regretted than the melancholy 
finale. Mr. Atkinson left India'on three yea’ leave,sfor 
the purpose of scieħtifically working out the rests of 





his labours, and died almost suddenly in Italy, *before |` 


having-had time to unpack his stores? and science lost 
VoL, xx1.—No,. 5fo E 


the benefit of what could not havg been otherwise than 
one of the finest original works on Indian entomology that 
has appeared, or probably ever wil appear. . 

The collectio remain (but more or Jess dispersed); 
the MS. notes possibly remain also, but they have not’ 
been made use of; the more important personal know- 
ledge was buried with its possessor, The collections passed 
nominally into the hands of the late Mr. Hewitson, but 
the larger and scientifically more important portions 
ultimately went tg Germany. 

So far this notice has been introductory and historical ; 
it remains to refer more particularly to the book. At the 
outset nothing strikes one as more to be deplored than 
that Mr. Atkinson himself could not have recorded the 
results of his labours. In that case we should, without 
the slightest doubt, have had a complete list of the species 
observed by him, with copious biological, and compara- 
tive faunistic, notes. As it is, we are compelled to put 
up with a bare mechanical] description of the new species, 
with only a few words on biology, added by Mr. Grote 
from his long experience in India. The few new butter- 
flies are descmbed by Mr. Hewitson, and this part 
was probably the last work done by him, the proofs 
having been corrected on his death-bed. The far more 
numerous and more important Heterocera were confided 
to the care of Mr. Frederic Moore, by Dr. Staudinger 
of Dresden, who became their possessor. It would have 
been impossible to find a more competent entomologist 
for this task; there is certainly no one who possesses a 
more exhaustive, knowledge of Indian lepidopterous in- 
sects, We believe Mr. Moore has commenced, and will 
finish, the undertaking in tte most thoroughly conscientious 
manner, and this first part treats mainly upon the Bom- 
éyces, a group in which North India is superabundantly 
rich, and which Mr. Moore has very closely studied. 

If, then, we find fault with the work it is not with 
especial reference to Mr. Moore (its principal author), but 
rather to the system pursued, one which is especially the 
attribute of writers on exotic Lepidoptera, and which will 
continue so long as lepidopterists are without a general 
and infelligible generic guide. We find numerous species 
referred to genera as described by Walker, Felder, &c., 
and new genera based on characters compared with these. 
We ask, would it be possible for any entomologist to 
identify a vast majority of Mr. Walker’s generic (or 
specific) descriptions without referring to the types? and 
if not, what, from a scientific point of view, is the use of 
them at all? In the case of Felder (“ Reise der Novara'’) 
it is somewhat different, but the importance is equal. Had 
that author lived there is little doubt that full and com- 
parative descriptions would have been to hand; as it is, 
we have little more than an extensive series of beautiful 
and accurate figures with names applied .to them, or with 
a few words of diagnosis. If our lepidopterists will con- 
sent for a few years to an interruption in this interminable 
and eminently tfnsatisfactory work of bare “ descriptions,” 
and combinedly commence and continue an exhaustive 
ilistrated generic synopsis, they will earn for theraselves 
more fame hereafter than they appear to foreeee. Their 
present system of working only tends daily to render a 
subject moreecomplicated. 

The plates in, Part J. of this yak are of the NA 
excellence so far as they go, and the colouring appears 
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to warrant the “extreme praise. of not being overdone. 
But we confess tot bemgemore pleased with certain 
parallel plates on the Lepidoptera of the Dutch Indies 
that have recently appeared in the Tijdsyirijt voor Ento- 
mologie (the publication of the Entomological Society of 
the Netherlands). Our English plates of butterflies and 
moths too often remind us irresistibly of the sheets of 
figures of these insects (often beautifully executed) that 
appear in the shop-windows to be utilised as “scraps,” 
or in any way the purchasers may think fit. That in 
the majority of cases they serve to idéntify the species 
is probable, but they lack the slightest delineation of 
structural details other than those shown in the general 
outline of the body and wings. The figures of moths are 
innocent of legs, innocent of neural details, innocent of 
palpi (unless these organs be more than usually pro- 
minent), and equally innocent of other indications that 
are now often considered of importance. 

Many of the species here described and figured have 
their evident palearctic analogues; but, in the absence 
of a complete list of those found by Mr. Atkinson and 
other Indian observers, it is impossible to form an idea 
as to the general nature of the Himalayan lepidopterous 
fauna. R. McLACHLAN 


MINERAL DEPOSITS 


Die Lehre von den Lagerstatten der Erze; ein Zweig der 
Geologie. Von Dr. Albrecht von Groddeck. 8vo. 
pp. 350. (Leipzig, 1879.) 

tte this volume the phenomena characteristic of mineral 

depðsits are concisely treated in a manner suited for 
students’ use. The descriptive matter is arranged under 
three heads, the first dealing with the forms of lodes, 
beds, &c., and their relations to the containing walls or 

“country ” rocks, the second with the contents, or more 

particularly, with the distribution in the deposits them- 

selves of such contents in the shape of valuable minerals ; 
while the third is a “system of mineral deposits” arranged 
under different sub-sections, such as original and recon- 
structed deposits, beds stratified and massive, veifts and 
other deposits filing cracks and hollows, &c.; each parti- 

cular case being referred to a so-called type bearing a 

special name. The fourth and final section contains a 

theory of the origin of mineral deposits in general. 

Of the matter contained, much is reproduced from the 
late Dr. B. von Cotta’s “Lehre von der Eralagerstatten,” 
the last edition of which “was published in 1861, the 
remainder being for the most part derived from papers by 
various authors that have appeared for the last twenty 
years, in different German journals, devoted to geological 
and mining matters. 

The prineipal novelty is the arrangement of the third 
part, and this is not very satisfactory, the fifty-six types 
making up the “ System” being based pargly on structural 
and partly on topographical considerations, the grouping 
being too artificial to be of any real geological value, 
Thus, tor example, deposits of chromic iion ore in s&- 
pentine are’said to belong to the “Wooded Peak’? type, 
because an occurrence of this kind has been reported from 
a place bearing that hot very distinctive fame in New 
Zealand; the famous old mines of Chessy and Monte- 


j ` . . 


catini are: examples of the Mednorudjandk type, whose 
“characteristic” is given as follows: “ Pyritic ores .. 
in unstratfied (assigen) rocks oftenest Diorite Gabbro 
and Olivine rocks (serpentine).” This particular deposit, 
named as the type perhaps better known as the Nishne 
Tagilsk malachite mine does not, however, ocqur in un- 
stratified rocks, but in a mass of chlotific, argillaceous, 
and talcose schists, inclosed in upper Silurian limestones ; 


the author having been led into a mistake by not properly ' 


looking up his authorities, the account relied upon being 


one published in a German journal twelve or thirteen. 


years ago, 

In another case, the Tellemarken-Cornwall type, the 
characteristic is “ Lodes in sedimentary rocks, prepon- 
derating contents quartz and copper ores in varying 
proportions, less common are barytes, carbonates, and sili- 
cate of zinc, tin-stone, galena, &c.? The examples given 
of this type appear to show that the copper ores of Telle- 
marken are not in veins in stratified rocks, but in quartz 
strings in granite dykes, a tolerably common class of 
occurrence in Scandinavia, and about as much unlike the 
ordinary type of Cornish lode phenomena as can well be 
imagined. 

Many other examples might be adduced of the in- 
congtuities arising from the author’s method of classifi- 
cation. 

The accounts of the different districts are very dispro- 
portionate in value, especially in non-German countries. 
Thus Cornwall is dismissed in a page and a half, re- 
produced from Cotta’s work, and the whole of the car- 
boniferous limestone lead regions of Central and Northern 
England are included in a word or two about Derbyshire 
and Cumberland, the Silurian districts of Wales not receiv- 
ing any notice, Iron ores are still more capriciously 
treated, the thin, stratified, spathic and clay band ores of 
Westphalia taking the first place, while the mighty deposits 
of Styria are allowed eightlines. No mention is made of 
either Mokta-el-Hadid, Hodbarrow, or any other of the 
great mines in the Furness, Ulvtrstone, or Whitehaven 
districts, Sommorostro or any other of the Bilbao mines; 
and, generally speaking, the great sources of supply to the 
iron-smelters in Western Europe are conspicuous by their 
absence. Against this we have to set tolerably complete 
notices of the iron ores of the United States, derived 
for the most part from Dr. Wedding’s Pennsylvanian 
Exhibition Report. 

The work being primarily intended for the use of 
German students may perhaps account for the circum- 
stance that in the references only German writers are 
noticed, and this is so compfetely carried out, that in the few 


| cases where an English or American authority is named, 


the titles of their works are not given. This is the more 
to be regretted, as the use of original memoirs might in 
some cases have prevented the appearance of errors in 
the text, obviously*due to the second-hand®sources of 
information usually relied upon by the author. The 
careful study of a single good memoir, such as that of 
the late Prof. Axel Erdmann on the Dannemora Mines, for 
example, would probably þe of more valuesas a means of 
preparing a student for recording original observations, 
than the most complete knowledgeeof the types of the 
very gtificial system contained tn the work. 


4 H.B. 
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The Climate of Eastern Asia. By Dr. H. Fritsche, 
Director of the Imperial Russian Obsdrvatory at 
Peking. qE 210, Maps 18. (Printed at the Celestial 
Empire Office, Shanghai.) i a3 

In this memoir Dr. Fritsche has very fully gathered 
together the various meteorological observations which 
have been made in Eastern Asia up to the present time, 
and discussed them in such a way as to cast addi- 
tional light on the ws of meteorological phenomena 
ruling in that part of the globe. With the aid of the 
- fresh information obtained from the observations of the 
past dozen years which it may be remarked have been 
made with instruments generally of improved quality and 
at known heights above sea-level, he has made several 
important rectifications on the isothermal and isobaric 
lines of Eastern Asia; and stated with more adequate 
emphasis than has been done heretofore the extra- 
ordinary climatic influence of that enormous mass of 
unbroken land practically destitute of lakes and of the 
cold arctic currents which wash its eastern coasts. 

In winter, atmospheric pressure is high on the con- 
tinent, and the general movement of the atmosphere 
being from north-west and north, intensely cold air-cur- 
rents set in southward from the arid wastes of the interior, 
and are carried into lower latitudes than in any other 
quarter of the globe. Hence the mean temperature of 
January in the territory of the Amoor is 18%0 lower than 
that of the eastern coast of North America in the same 
latitudes ; and even at Canton, which is just within the 
tropics, the temperature sometimes sinks to freezing and 
snow falls. On the other hand, in summer atmospheric 
Lo is low on the continent, and the prevailing winds 

ing south-east and south the cold ocean currents flowing 
along the coast from the north powerfully affect the 
climate in moderating the summer-heat for some distance 
inland. Dr. Fritsche’s isothermals show that this influence 
is much greater than is usually indicated on isothermal 
charts, An extremely interesting comparison of climates 
is made by an elaborate discussion of their monthly and 
annual absolute maxima and minima of temperature, but 
the conclusions would have been more valuable as well as 
more telling if the methods of observation had been 
uniform throughout. Indeed, in dealing with extreme 
temperatures, want of tniformity of observation frequently 
lays a complete arrest on all discussion. 

` Dr. Fritsche places in’a striking light the influence on 

climate respectively of the warm waters of the Gulf Stream 

_ and of the colossal dry continent of Asia, In Tay 

- the difference between the mean temperature of the Nort 

Pole and that of the equator is, according to Dove, 106°'o. 

Now, since Western Europe, which is the same distance 

from Eastern Asia that the equator is from the Pole, has 

a Jan temperature 50°4 higher than that of Eastern 

Asia, it (alow. that the influence of the distribution of 

land and water on the mean temperature of January is 

nearly a half of that occasioned by latitude. l , 
An elaborate comparison df Buchan’s charts of isobaric 

lines for the coasts and islands of Eastern Asia with 
recent observations }$ made, with the result of an average 
error of one millimetre (o'o4o inch). Much, however, 
remains to be done in settling this important physical 
datum of the climate of Asia; and_it can only be satis- 
factorily &ccomplished by the subStitution of mercurial 
for aneroid barometers where such are used, a more 
accuratg determination of the heights above sea-level, 
and the establishment of additional meteorological sta- 
tions in eastern and northern Siberia. 

Report on the Pathological, Histology g Episootic 
Pleuropneumonia, By Charles S. Roy, M.D. (Longlon : 
published by the*British Medical Association, 1879.) _ 

AMONG the many infectious diseases Which domestic 

animals are subject to, pleuropneumonia of cattle is one of 

À. - - 


serious importance to this, and indeed to every country. 
Owing to the facility with Which“iffection spreads, the 
comparatively Iqng duratidh of the malady, and the high 
mortality of thg affected animals, an epidemic outbreak 
of this disease inflicts heavy losses *on the holders of live 
stock and on the community at large as the consumers 
of articles of food derived from cattle ¿Every con- 
tribution to elucidate its intimate pathology, is, there- 
fore, of value, not only in furthermg a better under- 
standing of this particular malady, and thus probably 
enabling us to grapple more successfully with its pre- 
vention, but alsan throwing light on infectious diseases 
in general. 

The British Medical Association, by the assistance of 
grants, which it bestows with laudable liberality in all 
cases where they are deservedly needed, has for some 
years been foremost in promoting the advancement of the 
various branches of medical science, and it has in a 
similar manner enabled Dr. Roy, at the suggestion of 
Dr. Burdon Sanderson, to carry out an important in- 
vestigation into the anatomy of pleuropneumonia. To 
enumerate all the details of this investigation would be 
more than is possible in a short notice like this, and, 
probably more than is customary in this journal, but 
some of the more important results may be here briefly 
Mentioned. 

In the earlier stages of the disease the lymphatics, 
especially those of the sub-pleural plexus and of the con- 
nective tissue separating the individual lobules of the 
lung tissue, are found very much distended, being filled 
with an exudation which at first is chiefly fibrinous, but 
later on becomes crowded with cells of various sizes. The 
lung-tissue itself is the seat of an inflammatory process, 
which is chiefly characterised by the “absence of uni- 
formity” ; in some parts it is similar to what is known to 
pathologists as jobular pneumonia, in others it resembles 
croupous pneumonia. In this respect the pleuropneumonia 


does not differ from thé lung affection in many other- 


infectious diseases. 

Dr. Roy states that in some parts of the lung there is 
also a hypertrophy of the muscular tissue of the paren- 
chyma, and illustrates this with a drawing, viz., Fig. VIL ; 
but to this we must take exception, for this figure illus- 
trates merely the structure of a normal infundibulum, 
very distinct as such by its epithelium and muscular 
tissue. 

As the morbid process advances, large seetions of 
the lung tissue become involved in the inflammatory 
chanfe, and amongst them the bronchi themselves 
and the lymphatic trunks leading into the bronchial 
lymphatic glands, No distinct evidence of the presence 
of minute organisms in the affected parts could be 
obtained. 

That the malady involves, to a great extent, the 
lymphatics of the lung, Dr. Roy learned by first making 
a special investigation into their distribution in the normal 
lung of cattle, and as thé result of this investigation 
several important facts were ascertained : the individual 
lobules possess a certain independence from one another 
both in their blood- and lymph-vessels ; the subpleural or 
superficial lymphatics form a stellate plexus for each 
lobule ; the efferent branches of this plexus join the peri- 
bronchial and perivascular lymphatics. Jn‘ this last 
respect the lung of cattle differs from that of many other 
animals, for jin these latter there exist special vessels 
leading from the subpleural plexus through the ligaments 
of the lungto the root of this organ. 

The Report is accompanied by ten lithographed draw- 
fogs illustrating very capitally the more striking*features 
of the morbid process. We should have lied, however, 
to see their number increased by several additional 
drawings showing the distributien of the lymphatics of 
the normal lung. ` 

y E. KLEIN 
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LETTERS TO, THE EDITOR 

[2%e Editor does not hold himself gesponsible for opinions expressed 
by his dents. Neither can he urxMertake to return, or 
to correspond with fhe writers of, rejecteh manuscripts, No 
notice is taken of anonymors communications. 

[The Editor ey requests correspondents to keep their letters as 
short ampoRible. The pressure on his space ts so great that tt 
ts impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.) 


The Temperature of the Air at Various Levels 


In a, treatise recently published at Pragye, the author, Mr. 
Schlemuller, proposes to establish a formula, by which the 
temperature of the atmosphere at any level above the surface of 
the eaith could be calculated, a similar calculation giving also the 
height of the atmosphere. 

Mr. Schlemitller’s train of reasoning is about this :— 

‘The tem e of a gas ıs dependent on the vis viva of the 
motion of its molecules, Now, the molecules of the air moving 
upwards are gradually Josing their vis viva by the action of 
gravity, whereas, in moving downwards they gain velocity by the 
same action. It is, therefore, evident that the molecules must 
have more vis viva in the lower strata of the atmosphere than at 
higher levels, that is to say, the temperature of the atmosphere 
must decrease as the height increases. 

If we know the velocity of an air-molecule at the surface of 
the earth, we can easily calculate the maximum height to which 
it can move when going up vertically. This height is the height 
of the atmosphere. At the upper limit of the atmosphere the 
molecules have no velocity at at, the temperature is there at the 
absolute zero. (It must be remembered that the author treats of 
an atmosphere not exposed to radiation.) 

Now, these ideas are not new, as the author himself admits on 
page 9 of his treatise. He has, however, added to them two 
new suppositions of his own, and to these we shall confine our 
attention. 

First, the author supposes that at any temperature of a gas the 
molecules have a certain velocity, which is egwa/ for all of them, 
that is to say, the molecules move in all sible directions, but 
altogethey at the same speed. This is, of course, a hypothesis, 
which can neither be proved nor refuted ; it is, however, admis- 
sible, The other supposition of the author, however, is quite 
erroneous, and so the results arrived at by means of it are also 
valueless, Mr. Schlemuller supposes that the molecular velocity 
of gases has not been calculated rightly as yet, and he therefore 

roposes to correct the error, His own words are as fol- 
OWS :— 

“Let AZ be a point of the wall PQ inclosing the gas. The mole- 
cules will strike this point in all directions, each of them having 
a mass w, and moving at a certain speed F. AH the striking 
forces form, therefore, a hemisphere, whose radius is equal to 


P M Q ° 


Q 


my, the wall PỌ being the basis of it. The acting componen 
of’ the striking force is evidently M N = mV cosa. All the 
possible components mV cos a represent, therefore, ordinates of 
the hemispherical surface mentioned before, taking PQas a 
basis,” y 

` As there is no pieference for any of the directions, the mean 
striking fore® acting on the wall PỌ will be measured by the 
mean value of all s V cos a, viz., by the ordinate of the centre 
of gravity of the hemispherical surface. As, howgver, this centre 
of gravity 1s situated at half the length of the radius M X from 


PỌ, the mean value of the striking force will be su x = 413 or 


“= A and W = 2m, that is to say, the mean component of the 


„7 Der Zusammenhang rwischen Hohenunterschied, Temperatur und Dryck 
in ein: ruhenden nicht bestraRlten Atmosphare, sowie dio Hohe dor Atao. 
sphæe. Von W. Schlemuller. (Prag: Dominicus, 1380) 
2 By a misprint the original has # A 
. 2 
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molecular velocity taken at a right angle to the wall PQ is equal 
to half th8 actual velocity.” 

«« Considering all this, we shall be able to establish a relation 
between thé molecular velocity, the volume, and the mass of a 
gas inclosed in a cubical vessel. We shall follow the method in- 
dicated by Joule,} and introducing into the calculations through- 


out the mean value r instead of V we get for double the 
2 e 
ordinary value, viz. :— 
V = 243g PV(t a2) 


2 being the acceleration of gravity, P, the normal pressure, V, 
the volume of one kilogramme of the gas at o° C. (32° E.),, 
a = O, 00365 the coefficient of dilatation, ¢ the temperature in 
Centigrades above the freezing-point.” 

It seems that Mr, Schlemuller is not ayare of the fact that 
Clausius fully twenty-two years ago published a very elabo- 
rate treatise,* in which he calculated the molecular velocity, sup- 
posing the molecules to have egual velocities, but to move in all 
possible directions. Now these are exactly the conditions sup- 
posed also by Mr. Schlemuller, and yet Clausius has found, just 
as Kronig before him— 

P= N3gP,Vo(1 + ar) 
instead of Mr. Schlemùller’s double value. ; 

In another way Briot has found the same result, whereas 
according to the theory published by the late Prof. Maxwell, * 
the molecular velocity is— 


V= NEAN +a). 


There are thus pretty many calculations published already, 
all of them, acco to Mr, Schlemiiller, being wrong, and 
even very much wrong (viz, by 100 per cent.). 

It can be shown, however, that the fault is Mr. Schlemiiller’s, 
and not Kronig’s, Clausius’s, Briot’s, or Maxwells. Mr, Schle- 
muller, according to his own statement, accepts the calcula- 
tion given by Kronig (which he ascribes to Joule), simply 


replacing the value 7 by 4 . Now, in Krénig’s final formula 


the value V? occurs, and this value is arrived at by a double 
step. First, it is shown that the force with which a molecule 
strikes the wall ıs proportionate to its velocity V ; secondly, the 
number of strokes ing in one second is shown to be also 
proportionate to the value V. Thus the final result is found to 
contain the value V°. If the molecules are sup to move 
in all possible directions, it might perhaps be admissible to make 
the mean striking force of a molecule proportionate to the mean 


normal component m 4 , (being the mean value of all my cos a) 
CE- 


but it is quite wrong to replace V simply by Z, when the rsum- 


ber of strokes is calculated. Ifa molecule of a gas contained 
in a cubical vessel is moving in the direction of one side of the - 


vessel, it will strike one of the ‘walls © times per second, V 


being the velocity and a the le of the vessel’s side. If, 
however, the molecules move in Pega directions, it would 
be quite erroneous to suppose that the mean number of strokes 


per second will ve 47, viz., that V can be replaced simply by 


Z, But that is exactly what Mm Schlemiller does, The problem 


is not very easy indeed, and certainly not so simple as Mr. 
Schlemiller seems to think. The efaborate calculations of 
Clausius and Maxwell are a sufficient proof of that. 

Mr. Schlemtiller, having thus found his value of V, proceeds 
to calculate the decrease of wis viva of a moving molecule corre- 
sponding to a given inđrease of elevation above th® surface of 

e earth, or, in other words, he calculates the decrease of tem- 
perature towards the aigner regions of the atmosphere, The 
result found by hım is a in temperature of T° Ceitigrade to 
every 175'611 m, or 1° F. to 106°7 . Calculating further 
the height of the atmosphere, viz., the height which can be reached 
by a molecule starting at a givén speed from the surface of the 


1 F$r we ough? to know the formule for the molecular velocity was first 


given by, Kronig. : x 

Ts paper wawalso published in the"PAR, Mag., 4th series, vol. xiv. 
p x08, 

3 Théorie mécaniquesie la Chaleur,” chap. ix. § 141. ° 


mi 
4 Plil. Mag., 4th series, vol. xix. p. a2. g 
° 
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earth, and going vertically upwards, Mr. Schlemulleg finds the 
height of an atmosphere 


Of pure oxygen 43,360m., or A miles 
Of pure Bitrogen 49,360m., or 31 miles 
Of watery vapour . 76,980m., or 48 miles 
These results are, indeed, fair approximations to the ordinary 
values. e 
At the end of his treatise the author gives some formule 
~ which are destined to serye for the measurement of heights by 
means of the barometer dhd thermometer. 
On p. 10 there is a curious statement. Supposing the air or 
. to be inclosed in a vertical ‘‘ narrow tube,” the author thinks 
fat the molecules will be able to make vertical movements only, 
and he introduces, therefore, into his calculations the mean value 


of the vertical compônents of their velocity, viz, 4 The result 


is that, according to Mr, SchJemuller, the temperature in a narrow 
vertical tube, open at top and bottom, increases four times faster 
towards the bottom than in the free atmosphere. What the 
author considers to be a ‘‘nanow tube” he shows on p. 12, 
where he applies his rule to a pit or well(!). It is not too 
much to say that a perpetuum mobile might be constructed on 
that principle. 
Mr. Schlemuller’s formule for measuring heights might be 
perhaps accepted by some who would take the numerical results 
iven by the author as a sufficient proof of his theory, Itis, 
oweyer, impossible that a theory resting on false assumptions 
should give correct results, and the coincidence of the results 
iven with data derived from other sources is only apparent, 
irst these data themselves are so varying that it is not very 
difficult to produce a number approaching pretty closely to some 
of them ; on the other hand, the results calculated from a theory 
which supposes an atmosphere not exposed to radiation ought 
noš to coincide with data derived from the ac/ual atmosphere, 
which is far from fulfilling the conditions supposed by the 
L. HAJNIŠ 


eory. 
Prague, December 3 





Alternative Interpretation of Sensation 


THE cuious optical phenomena which form the subject of 
Mr. Ackroyd’s letter (NATURE, vol. xxi. p. 108) have their 
analogues, as many have probably observed, in other orders of 
sensation, When travelling by railway, or indeed in any closed 
vehicle, I have often noticed that, if passing objects be shut out 
from view, it is possible with a little effort to mentally reverse 
the direction of the traip, so that if sensation only were con- 
cerned, there would be no doubt as to this reversed motion, 
Another example of this chpice of interpretation is also afforded 
by the sensations of motion, but m a slightly different way, 
Standing low down by the water, on a mo steamer or on a 
. bridge over a rapid stream, we can at will either je? that we 
are moving through the water or that we are stationary while 
the water is flowmg by. The same, or at any rate a very 
similar, choice is presented when the clouds are scudding over 
the moon’s disk; we can either see the moon travelling behind 
mmoring clouds, or the clouds passing rapidly across the moon, 

It would appear from the above facts that we have in certain 
cases the power of selecting from the experiences which have 
been associated with a given set of sensations that one which 
we wish the sensations to cony It is difficult to see how this 
can be explained without admitting a certain amount of freedom 
of will, as the sum of our previous experience, including the 
sensation itself, is the sme, whether we choose to go backwards 
or forwards, to stand still or to move on. FRED. D. Brown 

Science Schools, South Kensington, December 16 
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Curious Incubation 


INDIAN birds avail themselves largely of natural heat in incu- 
bating; as breeding-time generally begins in March, the hot 
weather is generally well on by the tme the eggs are laid, and 
as the temperature of the air is,never below a minimum of 
98°— 100° during the day, the eggsare but little sat upon except 
during the night, and go 1est and duty are combinefl judiciously. 

On one occasion lected birds’ eggs, and, until J could 
blow them, I used to place them in a drawer of my offige table, 
and thgre they would lie for two or thret days until I had leisure. 
One day, while writing, I hpard strange sounds from this drawer, 

e 


and opening it found a young crow (Cgrvus splendens) emerged 
from fs egg. Ona second occ&ion Tofnilarly found a young 
myna. JI tried harg to rear thse strange hatchings, but failed. 

One day I saw agkite’s nest in the top of a fan palm, ‘and sent 
up a native to bring down the poe whel turned out to be 
eggs. In a spirit cf. mischief I placed them, without saying 
anything to any one, under a hen which was sitting upon ducks’ 
eggs, and awaited the result. Two days after, fly fowl-man 
came to me with a long and solemn face, and asked permission 
to address me, That accorded, he mysteriously whispered, 
“ My lord, a grent wonder has occurred in the fowl-house; a 
marvel has happened; devils have been hatched in the fowl- 
house.” Then begen a /ad/cau of descriptive acting which I 
cannot reproduce, ‘‘Did not I place ducks’ eses under that 
hen, and, my lord, have not ducks flat feet like this (flattening 
and extending his hand), and noses like this (compressing his 
thumb and index-finger); have they not, my lord?” On my 
solemnly assenting, he proceeded: ‘‘ But these devils, my lord, 
have feet like this (clawing all his fingers), and noses like this 
(hooking his thumb and index together at his own nose)? Oh! 
my lord, what shall I do?” ‘Well, let me see these devils,” 
I replied, sympathisingly ; and we walked off to the fowl-housd 
and found the hen sittmg dazed beside her basket, in which were 
five recently-hatched kites. The finale was tragical, for the 
poor hen abandoned both her eggs and the kites, and the latter 
would have died had I not had them replaced in their nest. As 
it was, the ducks’ eggs were abandoned. 

R. F. HUTCHINSON , 





THE GEOLOGY OF THE HENRY MOUNTAINS! 


THE Henry Mountains are a group of five peaks, 
ranging in height from 7,000 to 11,000 feet above 


the sea, which rise out of the table-land, now so well 


known to all students of physical geography, to which the 
American geologists have given the name of the Colorado 
Plateau, 

They are situated in Southern Utah, and are crossed 
by the meridian of 110° 45’ and the thirty-eighth parallel. 

They stand close upon fhe northern bank of tke Colo- 
rado, which flows past their base in a cañon 1,500 feet 
in depth. 

Mr, Gilbeit’s account of the geology of these mountains 
is specially interesting to the student of physical geology, 
on account of the explanation it contains of the machi- 
nery by which their uplift was brought about. His views 
have certainly the merit of novelty, and at the same time 
the evidence in their favour, if not quite conclusive, 
carries with it considerable weight. - 

All previous speculation on the subject of mountain- 
buildihg may be grouped under two heads, 


rock. By the older geologists this crystalline mass was 
looked upon as intrusive, and it was believed that the 
violent injection of a huge body of molten matter had 
lifted up the stratified rocks through which it forced its 
way, and shouldered them off on either side, giving them 
a dip coinciding in direction and approximately in.amount 
with the slopes of the chain? A section across a moun- 
tain chain would show, according to this view, an anti- 
clinal arrangement of the bedded rocks with a body of 
intrusive rock in the centre, and it was the intrusion of 
this central mass that was believed to have caused the 
upheaval. The force, then, which according to this view, 
raised mountains to their present elevation, was. of the 
nature of a thrust acting vertically upwards. 

Never, perhaps, did any theory collapse more com- 
pletely than thts when it came to be subjected to the test 
of examination in the field. As mountain chains were 
one by one investigated by geologists, the anticlinal 
dtrangement of their rocks which this theory réquired 
was foad to be more and more conspic%ous by its 
absence. Marked peculiarities of structure were indeed 
found to bę so universally presegt in mountain chains, 
that no range of hills was deemed worthy of that title 

1 t Report on the Geology of the Henry Mountains.” By G. K. Gilbert. 

aahnges. 1877 : 
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Thless it possessed oa But these characteristic struc- 

ves were vastly different from the simple anticlinal 
tilting which the earlier speculators hag believed to be 
the typical arrangement of the beds in 4 mountain chain. 
It was found that the rocksehad been folded into a num- 
ber of very sharp troughs and arches whose axes ran 
roughly pamall@l to the trend of the chain. The radii of 
some of the curves were measured by miles, while in 
other cases the beds had been puckered up into minute 
and complicated convolutions. Frequently the arches 
had been canted over, and inversion of the beds had 
been produced. Slaty cleavage had been largely deve- 
loped, the planes of cleavage having the same general 
bearing as the axes of the range. Faulting had taken 
place on a large scale, and the rocks were often jammed 
and mashed together till a state of confusion that defied 
description had been produced. 

No single thrust acting vertically upwards could have 
brought about such results as the repeated folding, the 
inversion, the cleavage, and the smashing; but every- 
thing pointed to powerful pressure acting in a horizontal 
direction which had wrinkled up a vast thickness of strata 
into mighty folds, and sometimes jammed them together 
till they became little better than a mash of shattered 
and ruined rock. The crystalline core was in some cases 
nothing more than the result of intense metamorphism ; 
and where it was intrusive, there was every reason to think 
that the molten or pasty rock had been driven up through 
fissures by the squeezing which the rocks had undergone; 
in fact, so far from the crystalline centre being the cause 
of the upheava, its presence was only one of the results 
which almost necessarily followed from the way in which 
that upheaval had been brought about. 

All the facts then seemed to show that mountain chains 
had not been uplifted by a force acting vertically upwards, 
but had been ridged up by a sgueesing force acting hori- 
sontally on a very thick mass Qf strata. 

That'Menudation carved into shape the mass as it rose 

was soon realised, but we are here concerned only with 
the early stages in the genesis of a mountain chain. 

Now one point of great interest in the geology of the 
papal T EEE, is that they seem at first sight to form 
a ing exception to the law of arrangement, perhaps 
-we might more properly say disarrangement, which 
prevails so widely in mountain chains. They might also, 
to a casual observer, seem to supply a case where the 
structuwe assigned by the earlier geologists to mountain 
‘ranges, and which has been looked for in vain so often, 
does really exist. ° 

Careful investigation, however, shows that neither of 
these suppositions would be true. : 

The structure of the Henry Mountains is simple when 
‘compared with the complicated foldings and disturbances 
so characteristic of mountainchains. In the case of each 
of these mountains the strata are arranged in dome- 
shaped fashion dipping outwards in all directions from the 
centre. The strata of the plateau from which they rise 
are all but horizontal; around the base of each mountain 
the beds bend up and “rise, slowly at first, but with 
steadily increasing dip, till an angle of 45° is reached, 
The dip then steadily diminishes to the centre, where it is 
nothing.’ In some cases the beds slope away from a 
single centge, in others a great arch is made up by the 
confluence of a number of smaller domes. 

Widely different as this arrangement is from the com- 
plicated contortion and disturbance usually met with in 
mountain chains, the Henry Mountains furnish no excep- 
tion to the broad generalisation that mountain chains 
always’exhibit intense convolution and smashing of thelr 
rocks. For*the Henry Mountains are in no sense a moun- 
tain range. They are a group of peaks, each of which is 
an isolated individualy they show little or ao tendeacy 
towards a linear arrangement; “they would prove per- 
fectly intractable in the hands of those geologists who 
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draw pasallel lines through groups of volcanic vents by 
way of showing their tren They are as perfectly 
heterotactdus as they could be made by artificial arrange- 
ment, ° 

In the case of several of the Henry Mountains the 
ceutre of the hill is seen to be occupied by a core of 
intrusive trachyte, from which intrusive. sheets And dykes 
are given off, Reasoning from analdyy Mr. Gilbert 
believes that in those cases where no such core can be | 
seen, there still is one present under ground, but as yet 
uncovered by denudation. The upper surface of these 
cores is arched, and seems to run parallel to the bedding , 
of the overlying rocks. It certainly looks as if we had 
here a case when strata originally horizontal had been 
bent up into a dome by the injection from below of a 
mass of molten rock. And this is the explanation 
adopted by Mr. Gilbert, but his views differ widely from 
those which the earlier geologists would have maintained 
had they been acquainted with these mountains. The. 
earlier speculators gave to their intrusive masses a 
wedge-shaped form, representing them as broadening 
downwards and extending to the lowest depths to which 
geological seperti ventured to penetrate. The intru- 
sive cores of the Henry Mountains, on the other hand, are 
represented by Mr. Gilbert as bounded on their under side 
by a horizontal plane and as resting on horizontal strata. 
They have, in fact according to him the shape of a huge 
plano-convex lens, with its flat face downwards; the 
curved surface is however rather a portion of an oblate 
spheroid than a sphere, for the trachytic masses are 
somewhat flattened on the top; some of them too are 
oval rather than circular in plan. To an intrusive mass 
of this shape he gives the name of a laccolite, from 
Adxxos, a cistern, and Albos, stone. 

His theory of the genesis of a laccolitic mountain is as 
follows :—Lava was pumped up through a chimney or 
fissure and at a certain point in its upward course spread 
itself out between two adjoining beds in the form of an 
intrusive sheet ; by farther additions of lava from below 
the sheet is thickened, the overlying strata are more and 
more arched, till at last they are bent up into a dome. 

Of course this involves the stretching of the overlyin 
strata; in the case of one of the domes it is calculat 
that there must have been an extension of 300 feet in 
three miles. Mr. Gilbert has shown that this elongation 
is rendered possible by the fact that at the time of their 
flexure the beds were, loaded *by a ing ` weight ; 
directly the tension exceeded the limits of cohesion, and 
a fissure was torn open, or rather directly a fissure would 
have been torn open had the bending taken place at the ' 
surface, the weight of the pile of strata overhead crushed 
together the walls and closed the rent. . That a cover of 
rock, perhaps 7,000 feet, and possibly 11,000 feet in thick- 
ness, would tend to this result is clear enough, but that it 
did not always prevent rupture is shown by the numerous 
dykes associated with the laccolites. . Gilbert has 
attempted to show by mathematical calculation that at a 
given depth the overlying sirata could not be lifted if the 
area of the laccolite falls short of a certain value. His 
method involves certain assumptiens which render it 
somewhat unsatisfactory, and his conclusion seems to be 
inconsistent with the explanation he gives of the formation 
of a laccolitic mountain; for accoiding to him the first 
step in that process is the production of aw intrusive 
sheet. This in itself involves the uplifting of the beds 
abore, and his calculations show that no uplifting could 
take place till the sheet had reached a certain siz. 

The failure, however, to solve by mathematical methods 
a problem of this difficulg nature by no means implies 
a rejection of the theory. A much-mere important 
matter is the examination of the evidence by which 
the exjstence of these peculiarly haped bodies of in- 
trusiveərock i$ supported. Mr. &lbert has evidently 
seen enough to satisfy himself on this point, apd we 
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are quite willing to put every confidence in ¢he state- | herself out to frame a distrigt whieh, should have attrac- 
ments of so accurate and skilful an observer; at the | tions for no one but the stydent of pure science. = 
same time we cannot help feeling some regret that he has A.H. G. 
not been a e aore explicit in his description of the l 
sections which lay open the characteristic form of the s è 
laccolite. The horizontal base and the undisturbed state FINNIC ETHNOLOGY 


of the wfderlying strata are the first points on which we 
wish to be thor8ughly assured. It is stated that “in five 
instances one side of the dome of strata has been washed 
away, exposing the «ore of trachyte to its base, and 
. showing undisturbed strata beneath.” We do not doubt 

, the statement, but we should have been better satisfied 
if these cases had been described more in detail in the 
special account of the separate mountains, The views of 
the Marvine laceolite in Figs. 43 and 44, if we under- 
stand them aright, do seem to be conclusive on the point 
of the horizontal base; but the evidence would have been 
more cormvincing if these plates had been lained at 
greater length in the text. In fact, the one fault we have 
to find with the book is the difficulty of understanding the 
illustrations; they are not striking from an artistic point 
of view ; in some the letters of reference are so indistinct 
that they can be found only with the utmost difficulty, and 
we confess that by some we have been fairly beaten; 
we should, for instance, very much like to know which is 
the laccolite in Fig. 33. - 

Again, the evidence for the parallelism between the 
upper surface of the laccolite and the bedding of the 
overlying rocks, has hardly been brought out with 
sufficient distinctness ; after a comparison, for instance, 
of Figs. 25 and 26, an invidious critic might have some- 
thing severe to say about the proportion which the part 
of the laccolite actually seen bears to that which is 
admittedly theoretical. 

But we have made these remarks in no captious spirit ; 
we wish merely to express our fear that the acceptance 
of Mr. Gilbert's ingenious speculations may be hindered 
by a lack of detail in the statement of the evidence he 
brings forward in support of them. 

Assuming Mr. Gilbert's theory to be sound and good, 
it is not likely that the Henry Mountains are the only 
ones constructed on the laccolitic type. Mr. Gilbert is 
inclined to class under this head a number of mountains 
in the western territories, grouped together under one 
type by Dr. A. C. Beale, in a paper in No. 3 vol, iii of 
the Bulletin of the United States Geological Survey. 
We cannot say that there is anything in Dr. Beale’s 
description which would lead us to assign these mountains 

to the laccolitic group; and in one case, that of the Elk 
* Mountains, the caretil account given in the Report for 
1874 of the Geological and Geographical Survey of the 
Territories, seems to show that hey form a normal 
mountain range ridged up by horizontal pressure. 

There is one problem which has been always more or 
less of a puzzle to the student of volcanic phenomena, on 
which Mr. Gilbert’s speculations may possibly throw con- 
siderable light: we mean the formation of pit-craters, 
Mr. Scrope showed how these singular depressions had 
probably been blown out by one single explosion of un- 
usual violence, andeMr. Judd has suggested their con- 
nection with intrusive sheets. If we suppose a rapid 
accumulation of lava in a laccolitic mass, and a sudden 
development within it of steam of high tension, we shall 
have exaotly the conditions suitablefor producing one of 
those explosions which there is every reason to think have 
been the cause of pit-craters. 

The Work contains a Jong and elaborate chapter on 
“Earth Sculpture,” which space will not allow us to do 
more than mention, and coycludes with a chapter on 
Economics, ¢n which the author insists with almost 

thetic earnestness, that the Henry Mouftains, ffl of 
Interest as they are for the geologist, can never beput to 
any profitable account commercially, unfess possibly in 
parts for grazing, Nature would Seem here to have laid 


A DECIDED stage in the progress of Finish studies 
r 1s marked by the sumptuous work on “ Finnish 
Crania,” recently published by the native ethnologist, 
Gustavus Retzius.! Continuing the investigations of his 
father, Anders Retzius, this distinguished anthropologist has 
at last been enabled to arrive at some definite conclusions 
both as regards the type itself and its geographical area, 
The elder writer was a warm advocate of what may be 
called the Finno-European theory, which is still popular 
amongst a certain school of fearless anthropologists, and 
which, since the discovery of the Cuneiform writings, has 
received a fresh impulse and a wider extension. This is 
not the place to discuss the angry question of the Finno- 
Ugrian relations to the Accad language and civilisation 
of Babylonia. But many enthusiasts will probably be 
disappointed to hear that the younger writer abandons his 
father’s position, and deals a severe blow to the doctrine 
of a former wide-spread diffusion of the Finnish race over 
the greater part of Central and Western Europe. The 
laborious attempts of many ingenious philologists to dis- 
cover traces of Ugrian affinities in the Italic and Teutonic 
tongues, and even to remove the Etruscan from the 
Aryan to the Ural-Altaic family, can scarcely be regarded 
as at all successful. On the other hand, a few ancient 
skulls presenting certain traits characteristic of the same 
race, together with some hatchets and other stone imple- 
ments picked up here and there analogous in form to 
those often dug up in Finland, offered far too fimsy ma- 
terials to supply a solid basis for such a vast superstruc- 
ture. Hence it is not perhaps surprising that in the light 
of further investigation gnd more serious ‘resegrch the 
theory should ce to be somewhat visionary. 

History had already pointed out that during the 
ascendency of the Goths from the Baltic to the Euxine 
the Finns were found nowhere to the west, but only to 
the east and north of that line; in fact in their present 
homes on the Volga, in Finland, round about the great 
Russian lakes, and more recently along the southern 
shores of the Gulf of Finland. It might doubtless be 
argued that at this period the race had farther west been 
already absorbed by the Slavs and Teutons of Aryan 
stock, intruders from Asia. But no reliable data can be 
appedled to in support of this position. The authenticity 


of the stone hammers and other objects 6£ Oriental form - 


said to have been found in France and elsewhere is now 
questioned, while the philological argument never gets 
beyond the purely etymological stage. 
ence Gustavus Retzius adopts the view now fast 
gainmg ground, that instead of being the-aborigines of 
Western and Central Europę, the Finns are amongst the 
most recent arrivals from Asia. Their own traditions 
point to the Altai region as their true home; the national 
usages and the spirit of the popular songs embodied in 
the great epic, the Kalevala, are all Asiatic rather than 
European, and the uninterrupted stream of their migra- 
tions westwards may still be clearly followed from their 
most advanced outposts in the Scandinavian peninsula 
through Finland, along the Volga and Kama valle 
over the Urals, and up the Obi basin to the probable 
cradle of theiPrace in the Sayan highlands. _ : 
The narrower, though scarcely less interesting question 
f the position of the Finnic branch in the UraJ-Altaic 
mily is still surrounded with difficulties, which seem to 
be intensified rather than removed by the cchclusions of 
M. Retzius. While the Finnish language is no doubt 
fuxdamentadly connected with those of the other mentbers 
of the group, the physical features of the race present 
7“ Finska Kranier.” Staldrede af Gustaf Retzius, Stockholm, 1878. 


. *. ad 
e 


180 ‘ ° z 


NATURE” . 


i ; 


‘|Dee. 25, 1879 





many striking devigtions from the ordinary’ Mongol 
standard. The elder Retzius ya long ago distinguished 
four moze or less marked ethnical grops in Finland 
itself, apart altogether from the intMıding Swedes, 
Russians, and other foreigrers, These, however, are 
now reduced to two only, which a careful investigation 
of the materiafs supplied by archeology, tradition, the 
Norse Sagas, the old national songs and philology, com- 
bined with an extensive study of a vast number of crania 
and living subjects, have enabled the younger writer to 
fix with some-approach to precision. 

OF the two, thé Tavastian and the Karelian, he regards 
the latter as the genuine national type, in this differing 
from the commonly received opinion. The Karelians, 
occupying the country more to the east, are of slighter 
build, but better proportioned and taller than the 
Tavastians, of a light brown complexion, with longer 
head, narrower and less heavy features, long, straight, 
and pointed nose, dark hazel eyes, chestnut or dark hair 
falling in ringlets over the shoulders, open and animated 
expression, though still with a serious cast. The Tavastian, 
on the contrary, is of a much more solid, compact, and 
coarse ‘build, middle size, light or ashy complexion, but 
always lacking the rosy tints peculiar to the Teutonic 
peoples, with straight silken hair of a flaxen colour, and 
often yellow at the tips, broad square head, short snub 
nose, dilated nostrils, slightly oblique greyish blue eyes, 
sullen and unsympathetic expression. 

This description obviously corresponds far more closely 
with the common Mongoloid type than does that of the 
Karelians. Yet in the writer’s opinion the latter are the 
true descendants of Llmarinen, the hero of the Kalevala 
and the scene of his exploits is laid in the region still 
occupied by them. The Tavastians he regards as a 
distinct ethnical element of doubtful affinities, though 
allied on the one hand with the Esthonians of the Baltic 
provinces, on the other possibly with the Lapps of the 
Arctic regions. 

The question, as already remarked, has been advanced 
one stage; but much remains to be done before we can 
expect to see all the difficulties removed by which it is 
surrounded. Meanwhile it seems impdssible to agree 
with M. Retzius, that the Karelians, rather than the 
Tavastians, represent the true Finnish type. Both have, 
no doubt, largely absorbed foreign elements. But if both 
are alike branches of the Mongolo-Tatar family, as has 
been hitherto supposed, and as their speech appears to 
place beyond question, it follows that of the twg the 
Tavastians must be regarded as the nearest to the 
common stock. *The Karelians are, of course, much the 
finer race, both physically and intellectually, and national 
prejudice may, therefore, feel inclined to regard them as 
the purer branch. But, ethnologists will probably be 
disposed to look on the improvements as due rather to 
a greater absorption of foreign elements, Teutonic or 
Slav, if not Lithuanian. They occupy a country which 
may well have been peopled by some of these races before 
their arrival, whereas the dreary lacustrine region of 
Tavastland must have been all but destitute of inhabitants 
ea to its occupation by the advanced wave of 

innish migration. A. H. KEANE 





RESEARCHES ON TELEPHONE VIBRA- 
TIONS e 


e 

R. RUDOLPH KONIG, the well-known constructor 

of acoustical apparatus, has recently brought before 

the Physical Sonety of Paris a research of the highest 
interest, upen the difference of phase which exists be- 
tween the vibrations of a transmitting and a receiving 
teleghone. In a paper published more than two year: 
agg Prof, du Bois-RefYmond discussed thé conditions 
which determine the intensity and the phase of different 
sounds transmitted telephonically ; and from theoretical 


. 
~» a ry 


suffers a displacement ın an opposite sense. 


considerations deducedethe conclusion that sounds of low 
pitch suffered greater loss by transmission than shrill 
ones, and that every simple vibration was retarded in 
phase by a esas! of an undulation. The former of these 
actions would produce an alteration in the timbre of the 
voioe as received at the end of the line: the latfer effect 
would remain unappreciated by the ear, sigce the retarda- 
tion of phase was the same for waves of all periods. 
More recently Helmholtz has attacked the question in a 
paper in the Annalen of Wiedem&nn (“Telephon und 
Klangfarbe”), and, with a theoretical treatment of the 
Te based upon somewhat deeper analysis, has de- - 
uced the results that all sounds are weakened by trans- 
mussion in almost a constant proportion irrespective of 
their pitch, and that the difference of phase between the 
vibrations of transmitter and receiver are very small. 
Dr. König has endeavoured to put these conflicting 
speculations to the test of experiment, and with marked 
success. 

It may be well, perliaps, to indicate the elementary con- 
siderations which led du Bois-Reymond to predict the 
existence of this hitherto unobserved difference of phase. 
The currents by which sounds are carried from the trans- 
mitter to fhe receiver in the Bell telephone are induction 
currents, excited ın a coil of insulated wire by the vibra- 
tions of the iron diaphragm in front of the permanent 
magnet which serves as a core. The intensity of these 
induced currents is greatest when the vibrating diaphragm 
1s moving with the greatest velocity. But the maximum 
velocity of the diaphragm does not occur at the moment 
when the displacemenz of the diaphragm is greatest. To 
non-mathematical readers this fact may be explained by 
reference to the movements executed by a simple pendu- 
lum. As the pendulum swings backwards and forwards 
the “bob” comes absolutely to rest at the moment when its 
displacement to one side or the other is the greatest, and 
it moves with the greatest velocity when it passes through 
the “point of rest” mid-way between its two extreme 
positions. Mathematically, the matter is equally simply 
stated. The displacement of a body executing a simple 
harmonic motion is determined by an equation of the form 


oz, where the values of # pass through a 


regular series of maximum and minimum values as ¢ in- 
creases. These successive valifes are geometrically 
represented by the heights of, the ordinates of the 
well-known harmonic curve or sinusoid, the distances 
along the houizontal axis O x being proportional to the 
times. Thus the telephone diaphragm originally at . 
rest begins to move towaids the magnet under the in- 
fluence of the voice, The displacement, which at the 
origin is nothing, increases until at A it becomes a 
maximum. Owing to its elasticity the diaphragm flies 
back, and passing rapidly through its point of ee 
These 
movements are graphically represented on the harmonic 
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curve by the passage of the curve across the axis at B to 
its minimum or greatest negative displacement àt C, the 
curve recurring from the point D. Now the equation 
which represents the ve/ocify of the movingepoint will be 
obtained from the equation of the displaeement by dif- 
fereftiating With respect to time. Thjs gives us an equa- 
tion ofthe form— 
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which is, neglecting the constant coefficient of amplitude, 
geometrically represented by another harmonic curve of 
identical form, but shifted on so that it begins at a point a, 
or a quarteref the length of the curve o 0 from the origin. 
In this second curve the heights of the ordinates repiesent 
the varying velocities of the diaphragm, the velocity being 
nothing af a when, the displacement at Ais a maximum, 
and being at a*maximum at 6 when the diaphragm in 
flying back passes through its point of rest or has no dis- 
placement. Now of these two curves the former corre- 
sponds in phase to the movement of the diaphragm of the 
„transmitting telephone, while the second curve corresponds 
to the variations of velocity, and therefore of the current 
transmitted, and consequently also corresponds to the 
motions of the diaphragm of the receiving telephone. 
Hence it is easy to understand that there exists a differ- 
ence of phase of one-quarter of an undulation between the 
movements of the diaphragms of the transmitting and 
receiving telephones, which will be either a retardation or 
an apparent acceleration of phase according to the sense 
in which the transmitted currents traverse the coil of the 
receiving telephone. These considerations apply only to 
the telephone of Bell or its modification by Gower, in 
which the vibrations of the transmitting diaphragm gene- 
rate the current. They do not apply to the transmitters 
of Edison and Hughes, which nee regulate the current. 
In these instruments the strength of the current is pro- 
portional to the displacement, not to the velocity; hence 
there is no retardation of phase. 

The memoir of Helmholtz, which, by introducing certain 
considerations respecting the mutualinductiveactions exer- 
cised upon one another by the individual turns of wire in the 
coil of the telephone, arrived at a somewhat different con- 
clusion, and was principally devoted to the question of the 

timbre of the transmitted sounds. The previous researches 
a Diyeiel Opies acoustics of this distinguished physicist 

shown that differences of phase affecting individual 
tones of a compound “clang” do not produce any effect 
which the ear can detect. This important law the present 
writer has, however, shown elsewhere to be true only when 
one ear receives the sound, and to hold no longer in the 
case of binaural hearing. The equations of Helmholtz 
indicated the unexpected result that the difference of 
phase between the vibrations of transmitter and receiver 
was a qeri so small that practically it might be alto- 
gether disregarded, and he arrived at the conclusion that all 
sounds were transmitted*by the telephone with an equal 
A A degree of intensity independent oftheir pitch, 
and therefore with unaltered timbre. Here again, how- 
ever, the writer of this article has shown that the relation 
between the thickness and diameter of the vibrating 
diaphragm affects the distnbution of the magnetism in- 
duced in it by the magnet, as to whether it is lamellar or 
radial in character, and that this distribution has influence 
on the timbre of .the sound emitted by the receiving 
telephone, the notes of higher pitch being better given by 
the disk in whose magnetisation the lamellar distribution 
preponderates, while the lowes ones are better given with 
a preponderating radial magnetisation. The whole ques- 
tion of timbie of the emitted sounds requires further 
careful study. 

The experiments which M. Kénig has executed entirely 
confirm the @ priori reasoning of du Bois-Reymond as to 
the existenge of a difference of phase. Instead of using 
two vibrating diaphragms, Dr. Konig takes two tuning- 
forks accurately tuned to unison, each of them being 
pes in*front of the magnet of a telephone whose disk 

as been removed, and which are united in the usual 
manner by wiys. The first of the forks being set into 
vibration with a violin-bow, the $econd immediately begins 
to vibrate. The phase of each of the forks is next@ob- 
served. This has b@&en done in several ways: firstly, by 
direct comparison of dact fork in turn with the vibation- 
microsgope ; secondly, by applying fhe gvell-known optical 
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method of Lissajous, compounding together the two vibra- 
tions rectangularly by throwmg a ray of light on to snmill 
mirrors attached go the two forks, and reflected from one to 
the other and th@a on toa screen. The figure thus pro- 
duced exhibited unmistakably a difference of phase of an 
exact quarter of an undulation. A further experiment on 
compound tones was made withthe same g@neeal arrange- 
ments ; two forks, differing by three octaves, being made 
to take up, one as transmitter the other as receiver. 

sounds whose higher vibrations were eight times as rapid 
as the fundamental tone. Here again the difference of 
phase experimentally found for the higher tone was one 
quarter of a vibration. 

Incidentally two vy important facts have been ob- 
served by Dr. König. In experimenting he found that a 
tuning-fork, vibrating in front of the magnet ofa tele- 
phone whose circuit ts closed, comes to rest in a much 
shorter time than the same fork vibrating freely: away 
from the telephone; also that this weakening of the 
sound is greater in proportion as the distance of the fork 
from the pole of the magnet is smaller, and also is greater 
for small amplitudes of vibration than for large ones. 
These results are not without interest in their bearing 
upon Mr. Edison’s recent attempt to construct a dynamo- 
electric machine, in which the moving parts should be 
attached to a large vibrating tuning-fork instead of to a 
rotating axis. Doubtless the inventor's idea was to get 
rid of the friction accompanying rotation; for, as the 
vibrations of the tuning-fork are very nearly simple har- 
monic motions, and as the simple harmonic motion is the 
only type which can be propagated without loss by friction, 
through a body, the motions of whose parts are coincident 
in phase, it might be anticipated that there would be less 
waste of energy in a “harmonic” engine than in a rota- 
tory one. The important fact however remained behind 
that by far the greatest part of the work of driving a 
dynamo-electric machine was not spent in overcoming 
friction, but in doing the work of moving clo con- 
ductors across a magnetic field, a work which, to produce 
an equal amount of current, requires equal power, whether 
the motion be one of rotation or of “ harmonic” vibration. 
Many years ago Foucault demonstrated the reality of this: 
resistance to motion by spinning his gyroscope between 
the poles of an electromagnet; and with a Gramme 
machine, and also with a Holtz machine, the increased 
effort necessary to sustain rotation when work is being 
done is a familiar fact. Dr. Konig has now demomstrated 
the existence of a similar phenomenon in the case of the 
vibratfons of the tuning-fork, which comes much sooner 
to rest when itis doing electrical work than when it is 
doing no work. SILVANUS P. THOMPSON 





ON THE EOCENE FLORA OF BOURNE- 
MOUTH 


ON several previous occasions these columns have 
called attention to thé eocene plant remains ob- 
tained at Bournemouth. The Palzontographical Society 
has undertaken their publication, but as this must be 
spread over many years, it may not be undesirable to 
note from time to time the principal additions to the flora 
as they come to light. 

The specumens which I have collected thig year may 
reach about a thousand. Among the more important are 
two from the marine beds east of Boscombe, One is 
a portion of tRe stem of a cactus measuring two feet 
three inches by three inches, showing eighty bosses of 
spines cleared from the matiix. A section which I have 
nfade of this presents a flattened ellipse in whith the 
pulp is replaced by sand and the woody steů has sunk 
down to the lower side, though still preserving the 
chayacteristig radiating stiucture., The cuticle is now 
thin and glossy black, and bears the spines, varying frem 
two to a dozen On each boss, arranged in the usual spiral 
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ordet. Heer describgdgsunila spe from Bovey as those 
of ea. palm, EE AEE tbat the regularly spiral 
arrangement of the clusters is perfect 
Fitch’s drawings. 

The second of the Specimens is the largest of several 
branches with leaves, of a Sequoia-hke conifer, which 
abounds ineth® higher beds east of Bournemouth Pier, 
yet has not been found in those west of it. The foliage 
and branching might be almost equally taken for Seguota 
gigantea, Araucaria Cunninghams, Creplomeria japonica, 
or Arthrotaxis selaginoides. The stem is slightly curved 
and does not branch for ten inches, but then forks into 
six slightly diverging branchlets, each some six inches 
Jong... Two of these terminate in swollen buds which 
would, perhaps have borne cones, and another ends in a 
compact cluster of budding needles without any swelling, 
and might have produced the male flower. This branch- 
let, and the great number of others that have been 
formed with it, were evidently shed from the trees exactly 
as they are seen to fall fiom the similar conifers at Kew. 
Nothing beyond branches clothed with leaves have been 
found, and we have only the peculiar Araucaria-lke 
swelling of some of the terminal buds to guide us. On the 
other hand, branches very stiongly resembling these have 
been found by Baron Ettingshausen at bass with 
Sequoia cones attached. I think however that this re- 
semblance to Sequoia should not at present have too 
much value attached to it, because both genera appear to 
have lived contemporaneously, perhaps from Oolitic 
times, until the piesentday. =~. 

Ettingshausen has detected what he considers the flower 
and a scale of Sequoia among the .specimens just 
obtained from the Lower Bournemouth beds, so that the 
view I put forward that some of the coniferous twigs 
associated with Bovey ferns were identical with Seguoza 
Couttsie of Bovey is somewhat confirmed. It is again 
most fortunate that I was able last year to obtain a twig 
of one Ùf the commonest Alum Bay conifers, formerly 
referred to Taxites, Cupressites, &c., with the pecular 
fruit of Podocarpus, recognised by Dr. Carruthers, attached 
to it, and it now seems probable that there are several 
distinct podocarps in our eocenes. 

The remains of palm obtained this year are few but 
instructive. I was fortunate in obtaining from a small 
isolated patch of clay imbedded in sand, the spathe of 
a palm; a slab ten inches square covered with over twenty 
fruit statks ; and about eighteen inches of the upper part 
of the broad pinna of a feather palm. There is hardly 
room to doubt that these all belong to the same species, 
and its accurate‘determination in that case isa matter of 
almost certainty. 

One exceptionally large fossil dicotyledon was obtained. 
This isa peltate, bluntly lobed leaf fifteen inches long 
from the foot of the leaf stalk to the tip, and ten inches 
across, and 1s considered by Ettingshausen to be near 
Cecropia. ee ace 

Another striking specimen 1s not only a perfectly new, 
but one of the finest ferns yet discovered. My attention 
was called to it by a lady, who was watching my work 
and whose quick eye caught sight of the unusual 
venation even before I did, and we gradually brought to 
light an almost perfect palmate pinna, large enough to 
occupy a plate in the monograph now being published by 
the Palzeontographical Society. The position of the 
sori bodering each lobe is distinctly traceable, and this 
character with its membranous texture antl very slender 
rachis place it almost unmistakably in Adiantum, while 
the anastomosing veins further define it as belonging to 
“the subgenus Hewardia, now confined to tropical Amenc&. 
I am the More pleased with this discovery since small 
mutilated fragments had already attracted my attention 
andebeen figured, withgut our possessing any satisfactery 
clue to their identity. I have named it Hewardta regia. 


» 7 Or possibly Lindsea, sub-genus Schizoloma. . 
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While en the subject of ferns, I am pained to have to 
refer again to a statement I made in this paper with re- 
spect to the well-known eocene representative of 
Osmunda javanica. The Rev. Prof. Heer cannot 
take the expression of an opinion different to his own, in 
thee spirit in which it is meant, however courteously it 
may be expressed, and I regret that I bave hitherto had 
the misfortune to feel compelled to diffe? from his con- 
clusions upon almost every subject. In a footnote to a 
small pamphlet entitled ‘“‘Die Aufgaben der Phyto- 
Palzontologie,” which'was only accidentally brought under 
my notice, he replies in a manner which renders further . 
discussion impossible. He affects to suppose that I, a 
much younger man, would venture to differ from him with- 
out having reasons founded on new and positive data to 
justify my doing so. I select one of the instances in which 
he thinks proper to tell me I do not speak the truth, not” 
because this one is more easy of proof, but because it imme- 
diately concerns my present work for the Paleeontograpbi- 
cal Society. I have accurately traced the figure of what 
he calls Pecopieris lignitum, the figure of his Dryandra 
rigida, and a piece of a fossil Osmunda from Bourne- 
mouth. They are so like each other and unlike anything 
else that nothing need be added. Heers volummous work 





Osmunda lignttunr 


Aspidium Henitum, 
(Bournemouth). 


Deen ress : eer (Skopau). 
has certainly not tended to simplify the determination of 
this particular fossil. He had described it as Aspidiun. 
Higutum,: Dryandra rigida; and, Pecopteris lignttum,3 
supposing it to be a Hemitelia, and not until two years after 
Stur + had proved it to be an Osmunda, does it appear in 
one of his works, without further explanation, as Osmunda 
HignttumS Yet the fossil agrees with the well-known O. 
javanica, which ranges from Kamschatka to Java, so - 
exactly, and in such minute particulars (as detailed in 
the second part of our monograph upon ferns, in course 
of publication) that it seems impossible to excuse such a 
series of mistakes. With unexampled carelessness he 
has permitted the lithographer, in every one of the works. 
quoted, to distort and make the leaf an impossible one. 
by colouring the lower pair of veins as if they were the 
margins of the leaf. Haviag decided, in his own mind, 
in describing the flora of Bovey Tracey, that this Os- 
munda was a tree fern, he connected with it, stems, 
young shoots, and what he calls rhizomes, which never: 
belonged to it, the latter resembling the stem of: the 
Australan grass tree. Two very characteristic statements 
are founded on thisserroneous belief, one thay “in the 
shade of the forest throve numerous ferns, one species of 
which (Pecopierts dignitum) seems to have formed trees 
of imposing grandeur,” the other, that zs stems with those 
of Sequoia “certainly contribute the greatest amount of 
lignite.” The real facts are that this was,not at all an 
arborescent fern, and that ifo vestiges even af the trunks of 
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tree-ferns have éver been found in English eocendS. Inthe 

same way on the evidence of three seeds, which he 

supposes to be grape stones, and some cactus spines, we 

read that “ fhe trees of the ancient forest were evidently 
festooned with vines, beside which the prickly Rotang- 
palm twined its snake-like form.’’ . Indeed, in addıtıor to 
the error he cgrhmitted in calling them miocene, all 
Heers determinations of the Bovey Tracey plants require 
revising. 

The Alum Bay leaf bed, familiar*to geologists for 
twenty or thirty years, appears at last to have almost 

‘given out, for the leaf bearing pipe-clay is washed away 
to such an extent that a fortnight’s stay scarce yielded a 
dozen of the commoner leaves. The unusual rainfall has 
also nearly obliterated the Hempstead section, and the 
face of the hill resembles a glacier of mud, which has 
carried trees and bushes, in place of rocks, into the 
sea, A lady, my brother, and myself had the misfortune 
to select that route home, returning from Gurnet Bay when 
darkness was coming on. The only passage over the deep 
and perfectly soft mud streams lay through the dead 
brushwood which fringed them. The tide was high on 
one side, and up the escarpment on the other lay mud 
and brushwood of the most impenetrable character, 
while with a tide still rising and darkness increasing, it 
appeared as hopeless to attempt to retrace our steps as to 
press on. 

The following, from my note-book, has even less con- 
nection with fossil leaves, but the experience may be of 
use to geologists visiting the district. 

At Alum Bay a large area of weathered chalk, usually sup- 
posed inaccessible, can be explored without much danger, 
for it is almost everywhere possible to descend to the sea- 
level between the Needles and the beacon on Freshwater 
Down. The face of the cliffs is traversed by numerous 
faintly marked tracks, which it is difficult to suppose could 
ever have been of service except to smugglers, for the 
shore line is rocky and not used by fishermen. Those 
who appreciate the bolder coast scenery of our white 
chalk will be repaid by climbs even of 500 or 600 feet, to the 

erfect solitude of the water’s edge. If accompanied by 
adies, a rope will be found a proper precaution and useful 
in lessening the exertion to them. One of the easiest 
ways is directly under the beacon, and there is a path 
down into Scratchells Bay, just inside the railing of the 
fort, whence at low tide, the second of the Needles can 
be reached. . 

At Bournemouth we had a rather narrow escape I 
foresaw that during this year’s digging unusual caution 
would be necessary, owing to the heavy and satuiated 
state of the cliff. I was obliged, however, to go through 
some fifteen feet of sand to reach a lower bed from which 
I expected to get pinne of Gontopteris Bunburyt. I 
had dug out a piece of this bed from end to end; a 
distance of about twenty feet by three or four feet wide; 
and the cliff above this narrow excavation consisted of 
some fifteen feet of verti coarse sand, capped by 
indurated ironstone, and a thick black clay hod above 
which the cliff sloped away at an angle. To expose a 
little more of the lef¥ bed we ventured at one point to 
shghtly undermine the verticality of the cliff, before re- 
placing the sand and clay we had dug out. During a 

use for lunch sand fell twice upon the leaf bed cleared 

r work fnd .was shovelled off. On a sudden loose 
pieces’ seemed to be falling all along the face of our pit, 
and with,no,more warning than an impulse to throw 
ourselves out of danger, huge boulders of clay and iron- 
stone tore by——-which from their weight were afterwards 
immovable to ys—our excavation was completely filled in, 
and our tools still lie buried woder the déges. I yas 
helplessly buried forea few minutes up to my shoulders 
in sand, anticipating another slip, which fell soog? after 
{ was extricated. . 

s J. STARKIE GARDNER 
e 








RECENT EXPERIMENTS ON RADIATION 


PAEERIME S on radiation have a twofold énterest. 

Accurate urements of theyncrease of radiation 
due to an increase of temper&ture have of course a great 
theoretical value, but in addition to this, there is the 
pama question of a possible measure $f femperature 

y means of the radiation of a body. It is this practical 
question with special reference to the temperature of the 
sun which seems chiefly to induce experimenters to study 
the subject with improved methods. It has led at any 
rate Mr. Rossetti*to furnish a most valuable contribution 
to the study of radiation." 

Newton was the first to give a formula connecting the 
quantity of heat radiated by a body with the temperature 
of the body ; but his formula was not sufficiently accurate, 
and has been replaced by another first given by Dulong 
and Petit. But Dulong and Petit’s formula also breaks 
down when the difference of temperature between the 
radiating body and the inclosure is large. 

Mr. Rossetti, trying to improve on Dulong and Petit’s 
formula, deduces from his experiments the following for 
the radiation of lampblack :— - 

y=aT(T- 80) —b(T- 8, 

where y is proportional to the thermal effect of the radia- 
tion, a and dare constants, and Zand ĝ are the temperatures 
of the body and the inclosure, as measured on the abso- 
lute scale. This formula seems certainly to be as far 
superior to Dulong and Petit’s as this latter was to 
Newton's. The last term generally is but small compared 
to the first, and Mr. Rossetti believes it to be, due to the 
effect of the surrounding air, although we do not quite see 
how this can be. The following experiments prove how 
accurately the formula may be made to represent the facts. 
The constants a and 4 were obtained by measuring the 
radiation of a Leslie’s cube filled with water or mercury, 
and gradually heated up to 300°. A piece of coger foil 
covered with lampblack was then heated in a flame of 
alcohol. The temperature of the flame les between 390° 
and 400°; and two numbers obtained by means of the 
above formula were found to lie between these limits. 
The radiation of a red hot copper sphere was then deter- 
mined, and its temperature independently measured by 
means of a calorimeter. The temperatures obtained by 
the two methods were 762°°1 and 763°°6 respectively. 

In order to find the temperature of the copperasphere 
account was of course taken of the emissive power of 
coppef as compared with lampblack. For this purpose, 
Mr. Rossetti has invented an ingenious method to deter- 
mine this emissive power of various metals at the tempera- 
ture of the Bunsen flame. That a formula obtained by 
means of experiments made between o° and 300°C. should 
give such accurate results for a temperature of 760° is 
already a good proof for the usefulness of the formula, 
but Mr. Rossett: has pushed his verification even further, 
A cylinder of oxychloride of ‘magnesium was heated in a 
flame of coal-gas and oxygen. The temperature was found 
to be about 960°, and in a flame it was found to be 2,167° 
and 2,397° in two experiments. Platinum melted easily 
in the flame, and hence the temperature could not have 
been far wrong. . e 

Before Mr. Rossetti can apply his formula tg determine 
the sun’s temperature, he has to determine the absorptive 
effect of our atmosphere ; but we shall not enter here into 
this part of thequestion. The sun's effective temperature 
is the temperature he would have, if he had the emissive 
power of lampblack. Mr. Rossetti finds this effective 
temperature by his formula to be a little below 10,000° C. 
Taking account of the fact that the sun hin®elf 1s sur- 
rounded by an absorbing atmosphere, and accepting some 
data given by Secchi for the amoynt of this absorption, 
the temperature of the photosphere is found to be abave 
20,000° C. s ; : 

s 2 Reale Acc dei Lincei (3) IT. 6 Jan. 1878. . 
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Prof. Langley’s opaervatigns* were chicfly made with 
the view of shewing that the qow estimates of the solar 
temperature which have recently been ngade on the basis 
of Dulong and Petij’s formula must Be wrong. Prof. 
Langley compared directly the heat and light received by 
the sun with that received by the hottest luminous source 
he could fired. * He chose the mass of liquid steel obtained 
in the Bessemer process. The result was that the solar 
heat radiation was at least eighty-seven times as strong as 
that of the liquid mass. It is impossible to compare this 
result directly with the values obtained by Mr. Rossetti ; 
but a rough idea of a fair agreement may be obtained. 
Mr, Rossetti fround the solar radiation to be about forty 
times as strong as the radiation of a lampblack body in 
the hottest oxyhydrogen flame he could obtain. Taking 
account of the emissive power of iron, we find that the 
radiation of the molten steel must have been a little more 
than half that of a black body in the oxyhydrogen flame 
which is possible. Prof. Langley also compared the 
intensity of light sent out by his two sources, and naturally 
found a, much larger difference. We do not agree with 
Prof. Langley’s remark that the solar light radiation is a 
more trustworthy indication of the total difference between 
the sum of all degrees of radiant energy than the heat. 
In fact the heat radiation is the only correct indication of 
the total radiant energy. 

Another interesting contribution to the study of radia- 
tion was lately made by Mr. Nichols.? Mr. Nichols 
heated a platinum wire to successive degrees of incandes- 
cence by an electric current, and compared the intensity 
of the luminous radiation in different parts of the spectrum 
with the incandescence of another platinum wire kept at 
a constant temperature by means of an electric current. 
There is a great experimental difficulty in determining the 
temperatures of the wires, and Mr. Nichols had to content 
himself with measuring simply their increase in length, 
Matthiessen’s formula will give an approximate idea of the 
real temperature, but it must be left to future measurements 
to decide how far Matthiessen’s formula can be applied to 
high temperatures. The chief part of Mr. Nichols’ work 
consists therefore in finding the luminous radiation of 
platinum, not on an absolute scale, but in terms of an in- 
candescent platinum wire of fixed but unknown tempera- 
ture. In order to reduce his measurements to an absolute 
scale Mr. Nichols compared the radiation of his standard 
with the luminous radiation of the sun, and then employed 
Lamarsky’s measurements of the heating effects of 
different parts of the solar spectrum. The solar spectrum 
is however a bad medium of comparison, owing to its 
discontinuous character. There is, for instance, such a 
strong atmospheric absorption near D that the radiation 
of the region near D ıs seriously weakened; which 
weakening is entirely dependent on atmospheric con- 
ditions, and therefore makes comparisons taken at different 
‘times illusory. Thus the final cuves obtained by Mr. 
Nichols for the absolute rgdiation of platinum wire at 
different temperatures show a discontinuity near D which 
is evidently produced by the above-mentioned cause, 
especially as Mr. Nichols did not use sunlight, but light 
reflected from clouds. : p 

Mr. Nichols also tries to deduce from his experiments 
the fact that platınum a little below its melting point has 
a much laiger absorbing power than at ordinary tempera- 
tures. The whole argument rests however on the assump- 
tion that the temperature of a platinum wire is the 
same as that of a lampblack body wh€n the relative 
intensity of red and blue light given out by the lampblack 
body ig the same as that given out by the platinum wire. 
That is to say, Mr. Nichols assumes that the emissi¥e 
power of platinum is the same for rays of all refrangibi- 
lities. But it is evident from Mr. Nichols’ own measure- 
ments that the temperature of a petroleum flame (used by 

2 Te abe oF as American Academy, Licht,” E. L. Nichols. 
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Mr. Niclols) deteimined in this way is found much too 
high. It does not require a large correction in this 
temperature to bring the value of reflective power of 
platinum at the temperature and by Mr. Nithols to the 
same value as that found by Provostaye and Dessains for 
ordinary temperatures, In the memoir of Mre Rossetti, 
an idea of which we have tried to give aboye, this reflecting 
power of platinum is directly measured at a temperature 
of the Bunsen flame, and was found to be strikingly in 
accordance with the number givéh by Provostaye and 
Dessains. ARTHUR SCHUSTER 





NOTE ON A CONSOLIDATED BEACH IN 
CEYLON 3 


A SOMEWHAT interesting consolidated beach exists 
on the west coast of Ceylon, a few miles to the north 
of Colombo. The writer had only one opportunity of 
visiting and examining for a short time this formation: 
but there are certain features in connection with it that 
cannot fail to be of interest, however short the examina- 
tion may be. The beach extends continuously in almost 
a straight line for about four or five miles, andis manifestly 
in process of formation at the present time, as some portions 
of it are so soft that they can be easily crumbled in pieces 
by the hand, whilst others are much harder than gneiss, 
and can only with the greatest difficulty be fractured by 
means of a heavy hammer, Between these extremes are 
all gradations of hardness, and the ordinary shells of the 
coast may be found in almost every part of the beach 
more or less firmly embedded in the rock. The highest 
art of the formation is just within reach of the waves at 
high tide ; but it is difficult to ascertain w.th any degree 
of accuracy how far it extends into the sea, on account 
of the difference between high and low tide being only 
about two feet. The beach is seen at a glance to be 
composed chiefly of a faint brownish-coloured rock, with 
frequent strata of black material of very varied thickness 
and irregular shape. Anexamination of specimens shows 
that the brown rock is composed almost entirely of quartz 
fragments, and that it possesses only a low specific 
gravity (2'91), whilst the darker ga are extremely 
heavy as well as extremely hard. Several specimens 
ave a specific gravity of 3°9, 3°93, 3'94, the dried sand, 
Freed from its carbonate of lime by means of dilute hydro- 
chloric acid, possessing a specific gravity of 4°32. A 
microscopic examination of this sand and also of sections 
of the rock showed that the chief constituent, and that 
which gave it its dark appearance, was magnetite, 
corundum in various forms being also present, with here 
and there a fragment of quartz. One noticeable point 
was that the fragments of the harder constituents were 
in nearly every case hardworn, and rounded, whist the 
quartz showed traces of recent fracture in the shape of 
sharp edges and angles. The size of these fragments 
varies very considerably, those of magnetite ranging from 
‘oos inch to ,‘oz inch, whilst those of quartz are much 
larger, frequently reaching ‘oq inch. The corundum T 
ments are intermediate in size and rounded in form. Ít 
must be remembered that these shecimens were taken 
from only one part of the formation, near the centre of its 
length and about the limit of nee tide. In other posi- 
tions the fragments ,will, no doubt, vary very, much, the 
size depending in a great measure on the pdWer of the 
current to carry them along the coast and up the beach. 
It was a matter of regret to the writer that he, was not 
able to inspect carefully both extremities of the reef, and 
examine fragments from many different portions of it. 
The cementing material eof the beach ig carbonate of 
limg, no doybt from the*coral reefs along the coast, as 
there is no limestone rock in the neighbourhood or along 
the céyrse of the Kelanı Riverpwhich debouches to the 
south of the reef. Itdés not known whence the magnetite 
and corundum have been derived, except that thëy have 
es 
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possibly come from the degradation of the għeiss rocks 
occurring along the coast. Although corundum is com- 
paratively abundant in the interior of Ceylon, it has 
never beef found in its matrix; but always either in 
pocket holes in streams, or in drift, intermixed with 
rounded, pebbles of quartz. The character, of the rivers 
in the neighbgurhood of the coast apparently precludes 
the possibility of fragments of e A being carried 
down to the sea. 

A closer examindtion of the structure of the beach 
reveals the fact that the heavier partıcles are frequently 
deposited in extremely thin strata, transverse sections of 
which exhibit the most beautiful curves. Examples of 
this are seen in Figs, 1 and 2, which are half the natural 
size, the light parts representing quartz, the dark ones 
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Fig, x —About one-fourth natnral size, 


magnetite. The explanation of this is apparently simple. 
When the quartz fragments of which the larger portion of 
the rock is formed have become consolidated, depressions 
will be formed by the heavy particles of magnetite under 
the influence of the waves, very much after the manner in 
which pocket holes are formed in the rocky beds of nearly 
all the mountain streams in the island. (It was in these 

ocket-holes that the earlier sapphires were nearly always 
ound.) When once commenced this scouring process 
would go on as long as the water was sufficiently agitated 
to keep the fragments of magnetite in motion. Their 
superior weight would have a tendency to keep them in 
the hollows they had fotmed, and the carbonate of lime in 
the water woul Be them in position as soon as they were 


left undisturbed by the waves. The succeeding waves 
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Fre. .2.—About one-fourth natural size. 


. 
hat reached the hollow would fill it chiefly with quartz 
fragments which would become cemented together, and 
the proeess of scouring would go on as before. 

It may be noticed in explanation of the very beautiful 
skein-like appearance of Fig. 2, that when once a stratum 
of magnetite had become corfolidated, it would be much 
less liable to be removed by the scouring process than the 
neighbouring quar, on account of its superior hardness, 
and therefore the 6rigfnal shape of the®basin kas been 
retained, whilst other basins, represented by the dark 
lines, "have been formeg above it, differing only slightly in 

e 


shape from the original ene. Geme portions of this 
beach are quarried for egiging and coping stones which 
are sent to algmbo. R.*ABBAY 
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ON THE POTENTIAL DIMENSIONS: OF 
DIFFERENTIATED ENERGW? 

iy kis preat work, which appears to be but little known 

in England, “ Ueber die stille Bewegung hypote- 
tischer Korper,” Prof. Hans points out that the den 
sions of “ideal” matter may not only differ. in degree, 
but also in kind. He deduces, by means of implicit 
reasoning from his three primitive “stations,” that not 
only must there be space of 4, 5, 6, &c., dimensions, but 
also that there must be space of — 1, — 3, — 5, &c., 
dimensions, and that there may be space of — 2, ~ 4, — 6, 
&c., dimensions. Pursuing Hans’s train of thought further, 
Lobwirmski has quite recently interpreted space of 1*1, 1'2, 
1'3, &c., dimensions. Not only has fractional space been 
thus proved to exist, but the same philosopher has also 
conclusively shown that if space of #. ~ — 1 exists, it has 
all the properties of angular magnitude; eg. like all 
partly bounded infinities (thei/wetse begriinzte Unend- 
ichkeiten), it is unmagnifiable. 

These speculations, which are really rather more hyper- 
physical han metaphysical, immediately suggest the 
analogous kinematıc considerations, and have led me to 
examine the potential dimensions of differentiated energy. 
Before pointing`out the main conclusion to which I haye 
been led, let me make quite clear the meaning of the 
terms employed. “ Differentiated energy” is that energy 
which would survive if all matter were destroyed, and 
simultaneously re-created in such a manner that all its 
properties were inverted. By “potential dimension” I 
mean the dimension which, by reason of the kinetic 
energy of all other dimensions, is only able to vary 
according to Lobwirmskis groove (X7Zeise). ” 

Let us start from the idea of what is ordinarily con- 
ceived to be a Thing, and imagine the Thing itself (not its 
measure) to be saturated with ‘the property a, after the 
manner in which the circle is saturated with the straight 
line in the spiral watch-spring (spiralformiger Haase- 
sprung einer Wacht), Further, let us suppose a to 
change in such a way that all previous values of any one 
attnbute other than those dependent on its rate of varia- 
tion can be arranged in a series, the functionally alternate 
terms of which, up to a certain number whose Wlue will 
be given by taking each turn separately, and finding to 
what amount its a property may, under the influence of 
the given “groove” exceed the a-property of its imme- 
diately antecedent term, represent any convenient con- 
verging series. The vigour of this change being, as 
usual, measured by the degree of matter affected, and 
also by the index of change in a given time, we have at 
once the simple relationship : 


a = B 
y ? E 
‘ Accordingly, it is obvious as one of the simplest 


corollaries -from the above, that if we know the present 
position, mass, direction of motion, and velocity of a given 


piece of matter, we should beable within certain: limits to 


calculate its chemical composition. 

As an example of the application of this let us suppose 
that the earth’s satellite M has the mass C; let its 
direction of motion at any given time g be Ne Let its 
rectangular co-ordinates, at the same time, measured 
from the absolute zero of position, be m, #,and p. Let 
pbe its velocity, and H an arbitrary constant. e have, 
substituting in the above equation 

M = Cu Nx Og Hy, 
which has, at least, no closer resemblance to any other 
body than # has to caseine, e A. V. NUDELN 
1 The correspon@ent who has received the above letter has forwarded it to 


us for publication We are not aware that the general scientifig opinion in 
Germany is in consonance with the results reached in the letter, 
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T ° 73 kilometfes, a duration of tide of 13 minutes; a figure 
i A TIDAL PROBLEM coinciding with the fact. i 


THE So-called seiches, or alternate fk and reflux of 
water in the Lakeof Geneva and other bodies of 


freshwater, have, as our readers know, formed the. 


subject of an,interesting study during the past decade by 
Dr. F..A. Forel, of Morges, near Geneva, Small local 
fides are constantly noticeable there, the difference 
between ebb and flow varying from a few centimetres to 
2 metres. Their cause is to be traced to the wind, 
variations in atmospheric pressure at the extremities 
of the lake, &c.. Dr.’ Forel, as the result of his in- 
vestigations has established a formula by means of 
which the duration of a local ebb and flow can be 
determined—not only for the Lake of Geneva, but for 
any lake—when its average depth and its length are 


known. The following is the formula T=22% in 
which L denotes the length of the lake, 4 its average 
depth, and g the acceleration of gravity. This form 

gives for the Lake of Geneva, which has a length of 








moon, M. Forel, in his explanation, shows ihat the 
regular ebb and flow twice a day in the former period is 
due to the tidal movement of the Ægean Sea, which is 
then at its maximum. The,increase in the number of 
tides daily becomes manifest, however, when the tidal 
force of the Ægean is at its minimum, viz., at the quad- 
ratures, and must be owing to some other force more 
powerful than the minimum but less powerful than the 
maximum force of the Ægean tide. This force is found 
in the local tides or seiches of the Gulf of Talanti to the 
north of the straits, which is so shut in by land that 
it can practically be regarded as subject to the same 
laws as the lakes of Switzerland and other countries. 
This basin is 115 kilometres long, and is frém 100 to 200 
metres in depth. Applying these figures to M. Forel’s 
formula, the ebb and flow in the Gulf of Talanti would 
be for roo metres, 122 minutes; for 150 metres, 100 
minutes; fof 200 metres, 86 minutes. The eleven to 
fourteen currents observable daily at Euripus during the 
quadratures last from 13 to 131 minutes. «This shows 
so striking a conformity with the theory adyanced by the 
Swiss savant, that we can but consider this problem, which 
so vexed ‘the ancients, as fairly solved. 
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The law thus established by M. Forel has recently 
received an interesting apphearon in solving a problem 
which has puzzled travellers and philosophers for over 
2,008 years, viz., the explanation of the currente in the 
narrow straits of Euripus, where the farhgus five-arched 
bridge of Egripo joins the Island of Euboea to the main- 
land of Greece. e currents sweepjng below the bridge 
are so violent that mills are kept in operation by them, 
but they are noted for the changes in direction which 
occur from four to fourteen’ times daily. © Tradition 
relates that Aristotle, in despair at his inability to explain 
this phenomenon, threw himself from the bridge into the 
water. 

A comparison of the large number of observations 
made upon this strange tidal movement shows that there 
are two distinct periods: that in which there ‘are but 
four changes of direction or two tides in a lunar day of 
24 hours and 50 minutes, and that in which these tides 
number from eleven to fourteen daily. This latter pheno- 
menon is observable invariably at the quadratures of the 











Dr. Forel asks intelligent visitors to the locality to 
verify his interpretation by attending especially to the 
following points :—1. Ascertain the exact duration of the 
flux and reflux of the Euripus, and determine its normal 
rhythm. 2. Ascertain if, as in the seiches of the Lake 
of Geneva, the amplitude of*the flux and reflux of the 
irregular current is stronger in bad weather than when 
there are no atmospherical perturbations. 3. Ascertain if 
the connections between the direction of the current and 
the flow. of the rising sea are, as he supposes, inverse, 
according as the current is regular or irregular. 

e , © 


NOTES : , 

THE great osteological collection which Dr. Barnard Davis, 
F.R.S., has accumulated during a long life devoted to anthro- 
pological pursuits is well knows, both in Englan? and abroad, 
as theyrichest apd most valuable ever formed by a private indi- 
vidual, exceeding, as it does, in variety and rarity of the speci- 
mens all the publit collections of this toufitry and most of those 
on the Continent. It gontdins about eighteen hundred specimens 
of skulls and skeletons of various rages of men, the value of 
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which is greatly increased by an excellent cataldgue, called 
“ Thesaurus Craniorum,” in which each is fully described, and 
all known particulars of its history recorded. We believe that, 
at one time, Dr, Davis contemplated leaving the collection to 
the College of Surgeons ; but considerations for the interests of 
his family*do not appear to havé justified this arrangement, and 
he has now offer& it for the sum of 1,000/.—which, considering 
its extent, and the labour and time taken in its formation, must 
be considered very moderate. Upon this becoming known to 
the Council at their meeting on December 11, through a com- 
munication of Prof. Flower, we learn from the Britisk Medical 
Journal, it was the unanimous feeling of all present that the 
opportunity of acquiring it upon the terms offered by Dr. Barnard 
Davis should not be lost, It was referred to the Museum Com- 
mittee to consider. and report whether the necessary sum could 
be provided out of the College funds, or whether it was desirable 
to seek for aid from other sources; for the latter alternative 
several liberal offers were at once made by individual members 
of the Council, We feel sure that all who are interested in the 
scientific progress of the country will have great satisfaction in 
knowing that the Council of the College have thus promptly 
stepped forward to save this noble collection from dispersion or 
expatriation ; and that, uf it should be thought that the College 
funds cannot judiciously be taxed at the present time, the country 
will as promptly respond to an appeal for such a traly national 
purpose. The Hunterian Museum, thus enriched, would more 
than ever become the great centre of osteological and anthropo- 
logical research and instruction, and in the hands of Mr. Flower 
we may be sure that this collection would be so arranged, deve- 
Joped, and studied as to be rendered in the highest degree 
available for the advancement of knowledge. It is an opportunity 
which must not be let pass. 


Tue following translation of a Chinese placard regarding the 
highly immoral practice of consuming cow’s milk is sent to the 
Foochow Herald for publication :—‘' Strictly refrain from eating 
cow's milk ! Man should not rob the beasts of their food. More- 
over of all beasts the cow is the most useful and meritorious, 
Men who do not discriminate between mankind and beasts are 
worse than senseless, Those who sell milk darken their con- 
sciences for gain, and tlfose who eat cow’s milk foolishly think 
they are benefiting their bodies. Men who take medicme should 
first carefully investigate and find out its nature. Why do not 
those who eat cow’s milk consider and inquire into its origin? 
For instance, men beget children, and while the children cre 
small they depend upon milk for their nourishment ; so it is 
also with beasts. But when men buy milk to eat, do they 
not do injury to the life of the calf? And is there not 
bitter hatred and distress in the minds of both cow and calf? 
Beasts cannot speak: how then are they able to tell the man 
that, in eating the milk of beasts, his body becomes hke that of 
birds and beasts? But if men wish to take strengthening medi- 
cine, there are numberless other articles in the world that are 
beneficial; and what necessity then is there for taking cow’s 
milk? Besides this, the death and life of men have their fixed 
number and limit, and this cow’s milk cannot lengthen ont and 
continue the life of man. Since, then, all know the truth— 
that ıt canmet do this, all ought to act with loving and benevolent 
spirit. Especially all who receive this exhortation should keep 
from eatipg milk, The children of those who cause their families 
to refram from eating milk will be preserved to grow up; they 
also will thus lengthen ont thew own hives, and will escape from 
evil in time of fatal epidemics. f such persons be able also to 
exhort others, who are ignorant of’ first principles, to leawe off 
the eating of milk, th®ir descendants shall surel prosper, Pub- 
lished by the Hall of*Good Exhortations. "he Xybgraphic 
blocks are deposited in the Ung Ling Kéhe’ 
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„mercial relations to the tribes of the age of stone, 


AN important discovery has just bech made in the neighbour- 
hood of Elbceuf, Seine-Inférigure, by M. Noury. He has found 
a multitude of prefbistoric implements in the siliceous sdhnds which 
form the snb-soil of the Seipe valley, between Elbceuf and 
Rouen. Ina single locality he collected more than 400 among 
bones of large quaternary mammals. These igplements are. 
said to belong to the paleolithic age; they consist of cut flints 
forming axes, cores, punches, and hammers of various dimen- 
sions, 


“Wir reference to the discovery of a jade scraper at Geneva, 
referred to in NATURE, vol. xxi, p. 163, Prof. Max Muller writes 
to the Times :—“‘ Scrapers or cutting instruments made of real 
jade are very rare, in Switzerland and elsewhere, but I have my- 
self seen several beautiful specimens—among the rest, one found 
by Dr. Uhlmann, of Miinchen-buchsee, whose collection of 
lacustrine antiquities, all taken out by his own hand from one 
and the same small lake, the Moossee-dorfsee, is perhaps the 
most authentic and most instructive collection in the whole of 
Switzerland.” Prof. Muller does not see any difficulty in believing 
that the early “Aryan” immigrants into Europe brought with 
them and preserved, ‘‘from generation to generation, so handy 
and so valuable an instrument as a scraper or knife, made of a 
substance which is ere perennius."” On the same subject Mr. B. 
M. Westropp sends the opinion of M. Desors, as follows :— 
“ We cannot share the opinion which attributes extensive coms- 
In support. 
of this opinion are cited the hatchets of nephrite (jade), of which 
numbers are found at Concise and other stations of that epoch ; 
and as this stone now comes to us from the East, it has been 
inferred that the tribes of the remote period in question trafficked 
with Asia, But it should be remembered that the greater part 
of the hatchets which are assumed to be nephrite may very well 
be only varieties of indigenous rocks, proceeding from, siliceous 
veins in the serpentine, and whose depository might be found, 
according to M. de Mortellet, in the higher Maurienne, It seems 
to us very difficult to admit that so distant a’ commerce should 
have been restricted to the exchange ‘of certain stones, which, 
after all, are not very superior to common silex, while the East 
might have furnished objects of far greater utility, particularly 
metals,” 


ONcE more the New York correspondent of the Daily Adews tele- 
graphs of Mr. Edison’s success in electric lighting, ‘‘Mr. Edison,” 
weare told, “ has perfected an electric lamp of extraordinary sim- 
plicity, costing only 25 cents, with which he Broposes a general 
illumination of the village of Menlo Park on New Year’s Eve. 
He has discovered that a steady brilliant light is obtained by the 
incandescence of mere carbonised paper better than from any 
other known substance. Stmps of drawing paper in horse-shoe 
form are placed in a mould and baked at a very high tempera- 
ture. The charred residuum i8 then attached to the platinum 
wires and hermetically sealed in a glass globe from ‘which the 
air has been exhaysted. ‘This attached to a wooden stand, or 
ordinary gas fixtures, is the whole lamp. No regulating 
apparatus is required, the fow of electricity being automatically 
increased and diminished at the central generating station, A 
single generating machine of simple construction, nd applicable 
for domestic use, supplies about fifty lamps. The cost of the 
power is not steed. ‘The quantity of electricity supphed to each 
householder is measured by the deposit of copper particles in an 
eleetrolytic cell,” : 


M. A. GUYARD claims to have discovered another new metal. 
of the platinum group which he names uralium, from the Ural 
Mountains, whence the ore is procured. There have been quite 
a flood of similar announcements lately. We have now gallium, 
davyum, mosandrum, neptunium, decipium, phillipium, nor- 
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vegium, scandium, ytterkium, holmium, “X,” thulium, and 
uralfim, Chemists will have to Feep as narrow a watch on 
these miner elements as our astronomers dogupon the minor 
planets, or we shall not know where we are, 


IN a paper on the destruction of obnoxious insects, by Prof. 
Ilagen, of Hatvatd, in which he describes some experiments 
that had been made by Mr. J. H. Burns and others, he comes to 
the following conclusions :—1z. That the common house-fly is 
often killed by a fungus, and that in epizootics a large number 
of insects which live in the same locality are killed by the same 
fungus. 2, That the fungus of the house-fly works as well as 
yeast for baking and brewing purposes. 3. That the application 
of yeast on insects produces in them a fungus which becomes 
fatal to the insects, 4. That, in the experiment made by Mr. J. 
H. Burns, all potato-beetles sprinkled with diluted yeast died 
from the eighth to the twelfth day, and that the fungus was 
found in the vessels of the wings. He admits that further ex- 
periments are necessary to find out the most convenient method 
of application. 


Woo.wicu is taking a step ahead in the use of the electric 
light, a number of tradespeople in that suburb being now sup- 
pled by Messrs. Siemens, who have set up for that purpose 
three of their most powerful machines, Power is supplied from 
the steam-engines of Messrs, Rose and Mellish’s establishment 
on the river bank, when the day’s work is over. The lights are 
maintained from 6 P. M, till midnight. 


A CORRESPONDENT sends us the following account of the 
recent severe weather at Mulhouse; it is contained in a letter 
from Mr. Alfred von Glehn :—‘‘I must give you some de- 
scription of the fearful weather we had Jast Friday (Decem- 
ber 5). No one here ever remembers such a day. On 
Thursday night it began to rain, the thermometer being about 
8° below fPeezing, then came lightning and thunder, and then 
the most terrible wind got up, with driving snow ; ıt lasted all 
night and next day. It blew a hurncane, thermometer about 
20° F, below freezing, and all the time the snow fell so thick 
that you could not see a yard before you. I really hardly 
know how I got to the works; one could hardly breathe, and 
at certain open places one could hardly stand, and I saw people 
have to turn back and take refuge in shops. No tains could 
run ; onggvas stopped between here and Bfle, and the people 
had to come back as best they could on foot. A goods train 
was snowed up between here and Cernay, and was only got duton 
Sunday, Two factory chimneys were blown down, and numberless 
smaller accidents occurred. We had to allow the workmen who 
live in the country to start for their homes at three o’clock in the 
afternoon, as at night it would have been impossible for them to 
find their way. Everywhere in the streets stood carts aban- 
doned by their owners, as the horses could not move them. 
One train was got ready for Strassburg, with four engines, but it 
stuck just outside the station, and could go no farther. The 
next day the weather was fine and cold. Sunday night the 
thermometer fell to 40° F. below freezing, and at 12 o’clock in 
the middle of the day with a bright sun stood at o° F. This 
morning it went down to 51° F. below freezing, and when I 
went to the werks it was only a few degrees less, The aur is 
fortunately still, and as there has been bright sunshine every- 
thing is wonderfully beautiful. Skating ıs wffortunately out 
of the question, owing to the masses of snow. Sledges are to 
be seen on all sides, even the cabs are mostly sledges, and thase 
who have*horses are to be envied, as the roads are in a splendid® 
state.” © 


Tug Derry Journal of the roth inst. states that on the prg- 
vious Saturday, at about rr, 30 P.M., the inhabitants of Stranorlar, 


county Donegal, and for many miles around, were startled with 


ae . e 


a strange agd unusual sound. It resembled the noise produced 
by the faling in of a large building, and in some cases the 
commotion was so powerful that chairs and other household 
articles were seen to move. The phenomenon ise believed to 
be a slight convulsion of earthquake, and much resembled 
distaht thunder. Mr. Thomas Watson, of Derry, writes that a 
similar disturbance was noticed at exactly ‘the same hour at 
Barons Court, the seat of the Duke of Abercorn, in county 
Tyrone, and was sufficiently intense to cquse the candelabrum in 
one of the large rooms to shake very perceptibly, the noise at 
the same time being very loud, and of a nature that puzzled those 
who heard it to explam, It seems to have been in some way 
connected with an earthquake wave which appears to have taken 
the direction almost east and west. 


In a recently-received report from Guayaquil, it seems that 
the bad season of 1878 had a most serious effect upon the 
produce of the soil in that country, The cocoa crop (7Aabroma 
cacao) was the smallest on record, though the high prices 
obtained for this article in the European markets have in some 
degree compensated for the loss. The coffee crops gave even a 
worse result, as during the last months of the year it was. 
found necessary to import coffee from Central America for 
home consumption, The quahty of the coffee produced in 
Guayaquil during the year was very inferior. The rice planta- 
tions having been almost entirely under water, owing to {the 
heavy iains, for a long period during 1877 and 1878, the 
production of this article of food (of which, in the coast pro- 
vinces of the Republic alone, 5,000 quintals per month are 
consumed) was very limited. The cotton plantations were also 
destroyed by the same cause. The failure of the above-men- 
tioned crops left a large number of men free to attend to the 
collection of india-rubber and ivory nuts. The export of the 
former during 1878 was a little below that of the preceding year, 
owing doubtless to the scarcity of the trees producing it, and 
the difficulties of bringing it down to the coast from the inland 
forests, where it is gathered, each year made more distant from 
the ports of embarkation owing to the continued wanton destruc- 
tion of the trees. The quantity of ivory nuts gathered and 
exported by far surpassed all previous years, 


THe Pharmaceutical Fournal of December 20 contains a 
valuable report on the botany of the Kuram and Harab districts, 
by Surgeon-Major J. E. T. Aitchison 


A NUMBER of papers on the hymenoptera and coleoptera of 
the United States, by Messrs, E. Norton, C. A. Blake, and Dr. 
Horn, are in course of publication in the Transactions of the 
Ametican Entomological Society of Philadelphia, 


Fron the American Naturalist we learn that Thos. G. Gentry 
is engaged ın a work on the fertilisation of plants by insects, 
based on observations made in Pennsylvania and New Jersey, 
and that Prof. O. S. Jordan is preparing a work on the Fishes 
of North America. r 


A FAVOURABLE report was presented at the last meeting of 
the Eastbourne Natural History Society. © 


IN a recent volume of the Ann. de l’Obs. Roy. de Bruzelles 
(September, 1879, 84 pp.) M. Fievez gives a comprehensive 
biblography of works, €reatises, and notices on spectroscopy. 
An index facilitates the search for any particular point relating 
to the subject, 

THE Russian Technical Society will hold an exhibition of the 
latest Russian and foreign technical machines, ap tus, instru- 
ments, and inventions, from Décember 15 until Nay 15 next, at 
St. Petersburg.e 

A PARER of great value on the Geolpgy pf the Lower Amazons, 
by Mr. Otville A. Derby, pead before the American Fallosapiicel 
Society, has been issutd in a separate form. 


s 4 


Dec. 25, 1879] ° 3 





Tue Transactions of the Cumberland Associatiog for the 
Advancement of Literature and Science for 1878-9, is a volume 
of 340 pages, edited by the Rev, J. Clifton Ward. Among the 
numerous exctlient papers contained in the volume are the 
following:—An ethnological paper by Mr. R. S. Ferguson, 
éntitled “(Zhe Formation of Cumberland;” ‘Our Summer 
Visitors,” a local nafural history article, by Mr. T. Duckworth; 
an interesting paper on the Dipper (Cinclus aguaticus) by Mr. 
William Duckworth; “Jhe Entomology of the District,” by 
Mr. George Dawson; ‘The Great Lake, Lagoon or Bay of 
Triton,” by Mr. B. A. Irvmg; ‘List of Cumberland Birds in 
the Carlisle and Keswick Museums,” by Mr. George Dawson 
and the Rey, J. Clifton Ward, 





PHYSICAL NOTES 


Some useful observations on the aclion of safety valves on 
boilers have been recently communicated to the Vienna Academy 
by Herr von Burg (November 13). Among other things it 1s 
proved that the authoritative directions given in different countries 
as to the size of safety valves are not at all adequate, and are 
based on erroneous conceptions. As to the cause of the small 
amount of lifting of the valve during escape of steam (seldom 
over 4mm,), the author at first supposed a vibratory motion of 
the valve, but further study and experiment led him to the hypo- 
thesis that the steam jets, in hftng the valve, do not begin to 
move from its middle point, but from the periphery of a circle, p, 
out to the circumference of the valve of radius r; so that the 
pressme of steam on the under surface of the valve is composed 
of two parts, of which the inner, or aerostatic, is produced by the 
solid steam-cylinder of radius p, and the outer or weak aero- 
dynamic pat, by the external hollow cylinder of r-p thickness of 
wall, The phases of development of steam tension, and other 
topics, are also investigated. 


A SIMPLE method of perforating glass with the electric spark 
is described by M, Fages in a recent number of Za Nature, The 
apparatus required consists (1) of a rectangular plate of ebonite, 
its size, for a coil giving 12 ctm. sparks, about 18 ctm, by 12; 
(2) of a brass wire passing under the plate and having its pointed 
end bent up and penetrating through the plate (not further). 
This wire is connected with one of the poles of the coil. A few 
drops of olive oil are placed on the ebonite plate abont the point, 
and the piece of glass to be perforated is su osed, cate being 
taken not to imprison any bubbles of aur. The olive oil perfectly 
accomplishes the obyect of insulating the wire. One has then 
only to bring down a wiie¢rom the outer pole of the coil, on the 
piece of gas above the point of the lower wire, and pass the 
spark, By displacing the gldss laterally, for successive sparks, it 
is easy to make a close series of holes in a few seconds, 


Ir has often been queried what might be the reason of the 
high specific heat of water. Some light has been thrown upon 
this problem by the recent research of a Russian gentleman of 
the name of Beketoff, upon the specific heat of the hydrogenum- 
alloy of palladium, and upon that of the hydrogen-in the alloy. 
The specimen exammed by M. Beketoff contained about half per 
cent. of hydrogenium to ninety-nine and a half of ium. 
On examination by careful calorimetric measurements the specific 
heat of hydrogenium was found to be not less than 5°88; which 
though piobably requiring correction 1s certainly not greater than 
the tiue value, The value should be somewhere about 6°4 by 
the law of atomic heat of Dulong and Petit. 


A VIBRATION mucrométer for ascertaining with precision the 
amplitude of vibrations of tuning-forks and other sounding 
bodies was recently shown in Paris by M. Mercadier. It is an 
extremely simple device and can be apghed to any vibiating 
bodies excep? such as s very small mass, A small piece of 
thin-white paper bearing one fine black line is affixed to the body 
whose vibrations are to be measured. If this line is upright, it 
will, when caused to vibrate, present the appearance of a pale 
grey parallelogram, the persistence of the visual unpression being 
perfectly definite for the extreme positions of the vibration. To 
ascertain the amplitude of the vibratjon, all that is necessary is 
to measure the apparent width of this minute parallelogram i a 
direction at right angle® to the axis of symmetry of the qgcilla- 
tions. To do this with stili greater precision, M.*Mercadéeer pro- 
poses to set the line not perpendiculareto the direction of the 
movemeht, but melined to it at a small angie, and marks also 


upon the paper a fine scale of lines parallel to the direction of the 
movement and distant from one another by equal distances of 
one millimetre. e width of the narrow canines is thus 
read off along a stidight line, which makes a small angle with its 
sides, thus giving the quotient of the .arfplitude sought by the 
tangent of a small angle. Using this method, M. Mercadier 
showed that the vibrations of a tuning-forkq “‘jntermupter,” 
vibrating automatically under the influence of an electro-magnet, 
may be regulated so as to be greate: or less at will by adjusting 
to a greater or less distance from the prongs of the fork the 
electro-magnet which maintains the vibrations. 


Pror. TAIT has abandoned the enticing speculation that the 
thermal conductivity of metals is inversely proportional to their 
absolute temperature, a conclusion to which his earlier experi- 
ments on the conductivity of iron seemed to point. Many metals, 
indeed, present the opposite case, their conductivity increasing 
with the temperature, 


A MEANS of comparing the intensities of lights of different 
colours has long been desired. Until quite lately there did not even 
exist a means of measuring the relative intensity of two lights of 
the same given colour. M. Gouy has been investigating the 
latter point by the aid of a particular photometer, and by flames 
of constant brilliancy produced by the combustion of a homo- 
geneous mixture of coal-gas with air impregnated with saline 
powders, The photometer resembles in general appearance a 
two-prism spectroscope, having also an auxiliary collimator with 
a fixed lamp to serve as a standard light. In place of the usual 
eye-piece of the instrument a second slit is placed. By this 
means any one ray can be separately observed, and its intensity 
compared with the iatensity of the same ray from the standard 
source. M. Gouy states that this slt eye-piece arrangement 
is capable of such accurate adjustment that each of the twa 
D-lines can be separately examined and its intensity measured. 


MARAT, the notorious hero of the first French revolution, the 
same who met his death at the hands of Charlotte Corday, was 
the author of several important essays on electricity. This fact, 
which is not generally known, was recently brought to notice by 
Mr. A. J. Frost, who is editing the catalogue of the Ronalds 
Library, Most of Marat’s werks were written betweeg 1779 
and 1785, and several of them were translated into German. 
Marat was not the ouly one of the prominent figures of the time 
who worked in physical science. Arago, though his fame does 
not rest upon his political achievements, once enacted the 
chief part in the crowning of the statue of Liberty. “Citizen” 
Charles was as famous amongst the revolutionists as for his 
scientific attainments. Robespierre wrote an article om the 
lightning-conductor for the Journal des Savants; and last, but 
not least, Napoleon Buonaparte on many occasions dabbled in 
scientific lore, and was the liberal patron of men of science. 


Epison’s telephone has, it is said, been successfully used over 
a line o$ 2,000 miles in length. A hunting party in Nebraska 
were thus enabled to converse with perfect ¢istinctness with 
their friends in Pennsylvania, vid Chicago and the Western Union 
Telegraph Company’s line, 





GEOGRAPHICAL NOTES 


THE Neapolitans are preparing to fée Prof. Nordenskjold, 
who intends staying a short time jp Southern Italy before return- 
ing overland to Sweden. The Vega arrived at Galle on the 
16th inst. We have received from Hongkong an account of the 
reception given to Prof. Nordenskjold and the officers of the 
Vega, on arriving at that Eastein lmit of the British Empire. 
At the close of an official banquet at Government House, 
Governor Hennessy congratulated Prof. Nordenskjold and 
his staff in the warmest terms. ‘We behold,” said, ‘‘as 
it were in this remote outpost of Europe, the writing of the 
last words in the last chapter of heroic maritime discovery.” 
Captain Paland brought down to the drawing-room the 
actual charts he had used during the voyage, and throughout the 
evening they were inspected by the Governor’s guests with 
ggat interest. The chats were Russian ones, and one ,of the 
munor results of the expedition has been the establishment of the 
fact that they are not accurate, inasmuch as a greft deal that 
was put down as land was actually sailed over by the Vega. The 
routg was marked in red ink and pencil and showed these inac- 
curacies. Some specimens of the plants from the region where 
the Vega was so lông bound up in the ice and photographs of the 
natives were also on the drawing-room tables, We understand 
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Prof, Nordenskjold, eb@fore bjs depaiture, received from his 

ency, as a present to the Yeu expedition, an herbarium of 
the plams of Hongkong and South ching prepared by Mr. 
Ford, the head of the Botanical Department of the Colony. 


° e 

ZANZIBAR advices report that the Abbé Debaize, the French 
explorer, was an the 13th of June at Ujiji, on Lake T: nyika. 
He was waiting for some boats to yo to the north of the lake, 
and meanwhile was examining neighbouring rivers and some 
points on the lake. At the beginning of September he expected 
to start for the Uzige country, there to leave a depôt of mer- 
chandise under trustworthy men while he proceeded with the 
rest of his effects to Aruwimi or Stanley river, which joins the 
Congo, leaving there a second dep6t, exploring with his best men 
the western slope of the Blue Mountains and the region between 
Lakes Albert and Tanganyika, and then returning to Uzige to 
despatch reports and explain his further plans. 


THE enlarged edition of Whitaker’s Almanack for 1880 con- 
tains an article on geographical discovery, written in a somewhat 
perfunctory manner. As instances of the want of proportion 
observable init, we may mention the space given to the voyage 
of the Jsdjorn to Novaya Zemlya, and Mr. McCarthy's Joamiey 
across China, the former of which was admittedly unsuccessful, 
while the latter, which did not occur in the period under review, 
added nothing whatever to our geographical knowledge. Ac- 
curacy hardly appears to be the writers orte, otherwise he would 
hardly discourse about Mr. E. Colborne Bater’s journey in 
Western China, nor would he turn one of the Portuguese African 
explorers’ names into Ives, not to mention his inability to make 
up his mind how to spell Thibet. 


In the course of their explorations last year in the unknown 
highlands of Eastern Perak, a party of Englishmen met with 
several small settlements of Sakis, presumably the aborigines of 
the peninsula, who still hold themselves aloof from the Malays. 
Few of these people have metal or earthenware cooking utensils, 
but roast their sago in large bamboos. The majority of them 
speak Malay, with an accent not unlike the Chinese; their own 
language is described as soft and guttmal. Two specimens of 
these people—a man and a wommn—on being measured, were 
found to be 4 feet 6 inches and 4 feet 1 inch in height, and these 
appeared to be about the average. The women are said to be 
not bad-looking, with thick lips and fiat noses ; their figures are 
good, though rather inclined to stoutness ; and they have re- 
markably pretty little feet and hands, The dress of both sexes 
consists of a strip of bark about 9 feet long and 1 foot 6 inches 
wide, wound round the bodies. The bark used ig that of a 
species of fig, and is very soft and pliable; there are two descrip- 
tions of it, obtained from different trees, one of a dirty white 
and the other of a reddish brown colour, 


THE new number of the Bulletin of the Société Comperciale 
de Géographie gf Bordeaux, contains an article on Cabul, and 
from its ‘‘ Chronique Géographique” we learn that the French 
Minister of Marine has ordered the Governor of Senegal to send 
an expeditionary column to the country between “the Upper 
Senegal and the Niger. The object of the column will be to 
explore the region in order to see by actual survey and examina- 
tion whether the two rivers can be joined by a railway. The 
expedition will be accompamed by a skilled topographer, 


Mr. H, CONYBEARE, of the Bengal Civil Service, has pub- 
lished a carefully prepared report on the Pargana Dudhi, which 
extends from, 25° 52’ 177 to 24° 21’ 21” N. lat., and from 
82° 59’ 28” to 83° 28’ 7” E. long. The first portion deals almost 
entirely with geographical miettes and furnishes much iterest- 
ing information respecting the various aboriginal tribes, their 
language, cystoms, and style of cultivation, &c. 


THE Hiogo News states that the Japanese Government has 
decided upon at once going on with the construction of a rail- 
way between Shiwotsu, at the head of Lake Bfwa, and Tsuruga, 
a town at the head of a large bay, which will probably before 
long become an open port. Some high officials connected with 
the Board of Works are to proceed to Tsuruga on this busirfess 
without delfy, It 1s expected that the opening of the line in 
question will have a most beneficial effect on the trade of the 
treaty port of Kobe. large extent of rich county will be 
opened up to commerce, and it is probable that the whole of the 
poe of the silk districts to the noith of Bake Biwa will be 

rought to Kobe for shipment to Europe. 
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ON THE NATURE OF THE ABSORPTION OF 
GASES 


MORE than seventy years ago Dalton made the assertion that 

gases, when absorbed by liquids (¢.g., watet), remain only 
mechanically included in the latter, without losing thereby any 
property which belongs to them as gases. This hypothesis of the 
nature of absorption is opposed by a still older one—the chemical 
—which considers the phenomenon as the Consequence of an 
affinity between and liquids, and explains for example, the 
absorption of CO, and N,O by water by the formation of HyCOs 
and HNO. Since the time when these two hypotheses were 
started, their prooff has ‘always been attempted with the aid of 
the statical method ; #.¢., by the determination of the proportion 
in which the absorbed and absorbing bodies maintain their equi- 
librium under given conditions ; or, in other words, by the deter- 
mination of the coefficients of absorption, Mackenzie, who in 
this way has lately most thoroughly examined into the absorption 
of carbonic acid by means of a solution of salt in water, says that it 
would be presumptuous, on the basis of existing observations, to 
attempt yet to solve the problem whether absorption is a purely 
physical phenomenon or whether it belongs rather to the domain 
of the so-called chemical phenomena. 

After these two hypotheses there comes yet a third, set forth 
by Graham, according to which are transformed into the 
liquid state in the case of their absorption by bodies such as 
liquids, caoutchouc, or by glowing metals. This hypothesis 
is supported on the one hand by the circumstance, already 
remarked by Mitchell, that membranes of caoutchouc are most 
easily penetrable for those which are most readily capable 
of being rendered liquid and are most soluble ; on the other, by 
two assertions of Grham’s—(1) That a body in the form of a 
liquid penetrates another body more easily than in the form of a 
gas ; and (2) That liquids and such colloid substances as caout- 
chouc, have no pores at all, and, in point of fact, are, even 
in the thinnest film, impenetrable, to gases as such. Accurd- 
ing to Graham, then, it is impossible tor a gas to penetrate 
such a substance without this conversion into a liquid state, 
which may or should be favoured in some measure by the 
chemical affinity between the gas and the absorbing substance. 

My researches in the domain ‘of diffusion ually led me 
to the conviction that a much nearer approach will be made 
to a solution of the problem of absorption if ‘conclusions 
are drawn, with reference to the state in which gases exist in 
these substances from the study of the phenomena of motion, 
which exhibit them in their diffusion through absorbing substances, 
Avauing myself of the kind invitation of the editor of NATURE, 
I shall take the liberty of here briefly describing the results which 
I have in this way obtained. They refer to what takes place in 
the case of caoutchouc. 

The application of the laws of the diffusion of gases through 
absorbing substances! to the phenomena which appear in caout- 
chouc shows that the quantity of gas which passes through a 
membrane of caoutchouc in a unit of time is, conditions being 
equal (#.¢,, equal surfaces of diffusion, equal thickness of the 
membrane, and equal difference of saturation on both sides 
of the membrane) in proportion to the product D S. D is the 
constant of diffusion of a in caoutchouc, and corresponds to 
the thermometric conductivity of a body in the theory of the 
conduction of heat. S is the coeficient of saturation, and is 
expressed by the equation— 

Sa A, $, 

in which 4, denotes the coefficient of absorption of caoutchouc 
for the gas under consideration at %he temperature 0, and 
Ż the pressure (in centimetres of mercury) under which the 
gas is. The coefficient, then, is that volume of gas reduced to 
o° C. and under 76cm, of mercury which can be-contained in the 
unit or volume of caofitchouc at the given temperatere and under 
the given pressure. It corresponds to the specific heat of the 
unit of volume of a substance in the theory of heat. 

Mitchell and Graham, during their experiments With caout- 
chouc, have always measured the product D S only, which can 
give us absolutely no explanation of the nature of the absorption 
of gases, and which has led Graham, as we shqll see further on,” 
to false indugtions. 

In order to determine the constant Zà which shall form the 
basis bf our examination, it is n to know the coefficient 
of absorption, by means of which the coefficient of saturation 


1 Wrobles afi in Wiedemann’s Annalen, 1, 481-513 ° 
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can then be ascertained. The determination of the co@fiicient of 
absorption presupposes, moreover; that the Henry-Dalton law of 
eae ea olds good for caoutchouc as well. - That this law 
is valid is puoved by the experiments which I made several 
years ago on the passage of gases through membranes of caout- 
chouc,? and by means of which I have shown that, at the varigns 
differences èf pressure between 74 cm. and 2 cm. mercury, the 
quantity of gas which passes through is proportional to the actual 
pressure of gas upon the membrane. ‘This relation between the 


quantity of gas ing through and the pressure is only passible 
in the case of the coeflicfent of tiation being pro oana] to 
the pressure, or, in other words, when the Henry-Dalton law 
holds good for caoutchouc within the given limits. 

The absorptiometer which Ihave constructed fot the determi- 
nation of the coefficients of absorption, consists of glass through- 
out. ais a tube which is divided into tenths of cubic centi- 
metres, and from which even hundredths of cubic centimetres may 
be read off; 4, c, and d are stopcocks; zis a space which 
serves as 4 receptacle for the caoutchouc, and is closed from 
beneath by a glass stopper which renders it air-tight when shut. 
The apparatus stands in a glass trough, g, of mercury, and is held 





in a vertical position by the holder 4. Its use is very simple. 
The membranes of caoutchouc upon which our experiment is to 
be made, and whose specific gravity has been previously ascer- 
tained, is cut into strips of about Io centimetres in length, and 
1'5 centimetres in breadth, dried, weighed, and introduced into 
the space e, The apparatus is first of all put in communication with 
the Jolly quicksilver air-pump by means of the stopcock c, and 
is pumped empty. Then both the stopcocks d and e are shut, the 
apparatus is separated from the pump, a drop of water is intro- 
duced at the bottom of the tube ¢ above the stopcock ¢, and the 
gas to be examined enters from ab@ve into the space inclosed by 
the stopcocks 4,y, and d. The further working of the apparatus 
explains itself; If the valume of gas which has been allowed to 
enter has been measured, and also the pressure under which it is, 
the stopcock’d is: opened, and after the lapse of from three to 
twelve hours, the volume of gas and the pressure is again ascer- 
tained. “ Thegcalculation of the coefficientseof absorption is made 
secording to the known formula. 

I will here remark that the pressure of the gas wHich remains 
in the caoutghouc after the apparatus has been pumped free there- 
from can only be measured by the hundredth part of a millimetre 
of me:cury, which at the same time is the limit of the power of 
action of the Jol} pump. A 

For the experntients, red vuleanised caoutchouc of about one- 
third of a millimetre in, thickness was employed, ° Its specfic 
gravity at 15° C. was 1°02685, A . 

The coefficient of absorption of the four following gasts was 


* Wreblenski in Poggendorf’ s Annalen, Grii., 539-568. 
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ascertained : nitrous oxide (N,O), carbotig acid (CO,), hydrogen 
and atmospheric air. . ° 

It was shown that the coefficfent of absorption of caeutchouc 
for gases, within thé limits of the examipation, are linear func- 
tions of the temperature, and tha they diminish with an increase 
of temperature in the case of nitrous oxide and carbonic acid. 
The coefficient of absorption of hydrogen, on éhegother hand, 
grows larger with increase of temperature, and atmospheric air 
shows a similar tendency. The coefficient of absorption is as 
follows :— 


At sec. At 10%, At 150, 
For N,O 18229 ... 1°6896 15564 
s» CO, IIQQE ... I'I203 10416 
ii i — Q O6I2I o8rs7 
p AI č sve = 009832 O'II7IO 


With the assistance of these values the constant D can now 
be ascertained. For the description of the diffusiometer which 
I have constructed for that purpose and for the method of obser- 
vation, I must refer the reader to my paper in Wiedemann’s 
Annalen, vol, viii. pp. 29-52. 

The experiments showed that the constant D amounted to— 


At 12 C At 19 C. A 
For N,O we 56 e 52 } x ro-8 TÈ 


s» CO, we ee sec 

Nitrous oxide and carbonic acid have thus almost equal con- 
stants, a somewhat greater value being accorded to nitrous oxide 
(being the somewhat specifically lighter gas). 'The constant 
for these two gases increases with the temperature, and_is at 10° 
50 times smaller than D for carbonic acid in water,1and 300,000 
times smaller than the constant of free diffusion for carbonic 
acid and air at the same temperature and the same pressure, 

If the great difference in the coefficients of absorption of 
caoutchouc for both is taken into account, it is at once seen 
that the constant D depends neither upon the chemical nature of 
the gas nor upon the value of the coefficients of absorption. It 
can, in this case, depend only upon the physical properties of 
the gases, and since specific gravity is the principal property in 
which gases differ from each other in physical ed. con- 
stant Br must depend upon the specific gravity of the gases. 
Proof of this is afforded by the determination of the constant D 


2 
for hydrogen gas: it comes to 353 X 10-8 =, The constants 


for these three gases is thus nearly in inverse ratio to the square 
root of the specific gravity of the gases. 

If the’ behaviour of the nitrous oxide is held as normal, it is 
found that D is about 27 per cent. greater for hydrogen than it 
would be if the constant under consideration were exactly in 
inverse ratio to the square root of the specific gravity of the gas. 
The same variation here appears which Graham has observed in 
the diffusion of gases through plates of graphite. Hygrogen 
diffused itself through a plate of o’os5 centimetres in thickness— 
supposipg the air to show its normal behaviour—about 9 per cent, 
quicker than is prescribed by the above relation, A simlar 
variation was observed when hydrogen diffused ifself in oxygen or 
carbonic acid instead of air. Granted that this deviation is in 
inverse ratio tothe specific gravity of the gas, it would, 
in the case of the aforesaid graphite, amount to about 23 
cent. for hydrogen in comparison with nitrous oxide, Fhe 
deviation is thus with such heterogeneous bodies as yulcanised 
caoutchouc and compressed graphite, not only of the same 
direction, but also of the same order, hence there is no ground 
for supposing that the gas, in its through a non-absorbent 
porous partition like a plate of graphite, should change its 
aggregate condition, and since the dependence of the constant 
D of a gas upon its specific gravity can only be considered a 
sign of tke gaseous form of the aggregate condition of the 
diffusing body, it follows, then, that gases cannot possibly exist tn 
caoutchouc in a fluid form, and they retain also during their 
absorption by caoutchouc all the properties which belong zo ikem as 
gases, Graham's hypothesis of the nature of absorption of gases 
must certainly, therefore, be regarded as false, and a greater or less 
degree of penetrability of the layer for one or other of the gases 


* The constant D for CO, in water is, according to my experiment, about 
oʻodboas SE. It depends neither upon the coefficient of absorption nor upon 


e 

the coefficient of saturation. On the other hand it d ds upon the vis- 
couty of the Suid. If any body, « g., a crystalloid or a colloid, is dissolved in 
water, and a more viscous fluid is hereby obtained, the constant D decreages 
This Konstant, h terer oe is powa by my i 
water, cannot mi; at wI y increasing progressively the viscosity 
of the medium in which the diffusion of the gas takes place. (See Wiede- 
mann’s Ansalen, vol iv pp 258-277, and vol. vil. pp. 11-23 ) . 
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has nothing—as Mitçhell assegted—to do with its solubility or 
compressibility. Fust as little practicable is the chemical hypothesis 
upon what takes place in caoutchouc, and the absorption of gases 
such as nitrous oxide, carbonic acid, and hyatogen by caoutchouc 
must be considered as a®purely physical phenomenon. A layer-of 
caoutchouc is, then, to be conceived as a forous substance, 
endowed with ppwers of condensing as well as of rarefying gases 
whose porosity is of the same order as the porosity of graphite. 
The motion of the gas takes place through the pores of the 
caoutchouc, 

It is much to be regretted that Graham’s experiments upon the 
passage of gases through metals were so conducted, that they 
cannot now be calculated with the help of the laws of the 
diffusion of 4 in absorbent substances. I have been able to 
calculate only those numbers which, as they are not without 
interest, I will here communicate. They are the constant D 
for hydrogen in platinum at bright red heat, and D for car- 
bonic oxide and hydrogen in iron at full red heat. 

A platinum wire absorbed at red heat 0°17 volumes of hydro- 
gen (taking the average of four experiments). A tube drawn 
out of the same mass of fused platinum, o°11 centimetres in 
diameter, let 489°2 cubic centimetres of gas in the minute pass 
through a surface of 1 square metre; therefae 


a 
D = 000053 = 


A tube of malleable iron, 0°17 centimetres in diameter, let 0°28 
cubic centimetres of carbonic oxide and 76°5 cubic centimetres o 
hydrogen through the square metre in the minute. Since one 
volume of this metal can contain four volumes of carbonic oxide, 
so is for this gas 


Since the coefficient of absorption of this metal for hydrogen 
was less than four, so is the constant D for this gas greater than 


orooon00s4 <>, whence it follows, if there can be any com- 
sec ; 


rison between these two numbers, that in metals greater con- 
stants Q belong to specifically lighter gases. 

It has lately been asserted by Stefan that the constant D, in 
both water and alcohol, is greater for’ oxygen and nitrogen than 
for carbonic acid, and that the greatest constant pertains to 
hydrogen. It would be, however, premature to wish to draw 
from his experiments any conclusions with regard to the nature of 
absorption of gases in fluids. 

Franz Exner has already shown, several years ago, that, on 
the -passage of gases through a lamina consisting of a solution of 
soap in water, the interchanged volumes of two gases are’directly 
proportional to their coefficients of absorption and ın inverse ratio 
to the“€quare root of their specific gravities. Hence Stefan has 
concluded that the constant D in fluids is in inverse ratjo to the 
square root of the specific gravity of the and that the gas 
molecules move *by themselves and not in connection with the 
molecules of the fluid, which would correspond with Dalton’s 
views on the nature of absorption in fluids, Meanwhile, these 
conclusions are contradicted by the experiments of Pranghe, 
who has shown that the above-mentioned relation in the case 
of the lamina is not at all borne out when pure unboiled linseed 
oil is used. We see from this, then, that what takes place in 
the case of fluids must be much more complicated, and that we 
must*subject the matter to a much more searching and extended 
inquiry before we shall be in a position to say anything definite 
upon the nature of the absorption of gases in liquids, 

S. WROBLEWSKI 


NOTE ON PREHISTORIC STATIONS IN 
è CARNIOLA! 


HIE most important of these prehistoric stations is the burial- 
field of Klenik, near Waatsch. Durifpy the year 1878 
about 250 graves, covered with stone slabs, were opened at a 
depth of from $ metre to 24 metres, They contained skeletons, 
some rgmains of burnt corpses, and a great number of varipus 
objects. The bronze and other articles are very similar to those 
found in the well-known cemetery near Hallstadt, in Upper 
Austria. No Roman remains were met with, Thus there is no 
doubt of the pre-Romangage of these stations andcemeteries near 
= From the First Report of the Prehistorical Committee of the Vienna 


Academy, with a2 plates. F. von Hochstetter and Ch. Deschmann. 
(Proceedings, Imper. Acad , July 3, 1879.) 
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Waatsch.g They may be ascribed with great probability to the - 
Taurisci, a Celtic tribe, known to have E Tke the salt at Hall- 
stedt, and to have extended from Upper Austria, through Styria 
and Carinthia, as far as the Julian Alps. Strabo asserts ex- 
plicitly that the very ancient landing-place Nauportus (now 
Ober-Laibach) was a settlement of this people, and, according 
to”him, Italian merchandise was brought by catriage from 
Aquileja over Mount Okra (now Birnbaumert gVald), then by the 
River Savus to Siscia (mow Sissek) and the Danubian districts, 
Thus it must be admitted that before the reign of Augustus a 
much-used water-communication existtd on the Save and the 
Laibach between Siscia and Nauportus. The tiadition ascribing 
the foundation of Emona to the Argonauts is an indication of 
the very remote beginning of this intercourse. Prof. Mullner, of 
Marburg, has lately offered some forcible arguments to the effect 
that Emona did not occupy the present position of Laibach, but 
was at the south end of the Laibach Moor, where Brundorf and 
Sonnegg now stand. 

The graves, with skeletons, at Rojé, near Morayts, contain 
objects referable to the Merovingian Period (fourth to seventh 
centuries) ; and a skull from one of them is of the type of those 
found in the successional sepultures, 








GEOLOGY OF GREECE 


1. The Thessalian Olympus.—In treating of the geology 
of Greece, as determined by a recent survey, Herr x Neu- 
mayr, in the Proceed. Imper. Acad. Sciences, Vienna, Jul 
17, 1879, describes this mountain-gronp as having a no 
and south direction, and consisting of a somewhat flattened 
dome of strata, with a subordinate syncline on the west. 
The limits on both sides are defined by lines of fracture. 
The constituent rocks are schists, of many kinds, with enormous 
intercalated limestones, at some places 3,000 metres thick. These 
latter are ly saccharoidal, partly semicrystalline, and some- 
times nearly compact. In the last variety there are, in some 
localities numerous indeterminable organic remains. 

2. M. Neumayr and L, Burgerstein state that the broad 
peninsular mass in South Roumelia, below Salonica, known as 
Chalkidiké (Chalcidica), is for the most part composed of 
micaceous and other schists, excepting its qcanieweat portion and 
the Athos promontory At some places considerable beds of 
marble are intercalated, The middle Promontory of the three 
terminating the great peninsula is called Longos, and consists of 
gneiss, the oldest rock of the region. 

3. The Island of Cos, according to Neumayr, consists for 
the most part of schists, marble, and Hippurite-lmestone (with 
Rudiste), The remainder is occupied by upper tertiary and 
diluvial deposits. Of the tertiaries the lower pliocene palu- 
dina beds strikingly resemble, in. their fauna, the analogous 
Sclavonian deposits, and over them lie marine pliocene beds and, 
rhyolitic tuffs ; and eruptive rocks, trachytic in character, are 
also present. Being the extreme eastern member of the Cyclado- 
Sporadic series, traversing the Egean, and being connected with 
the neighbouring volcanic islands, Cos is well adapted to afford 
an insight into the nature of this submarine mountain-chain, and 
it yields an indication of the South-Egean basin being a depressed 
area of diluvial origin, The freshwater pliocene fauna offers 
interesting materials for the discussion of the upper tertiary fresh- 
water deposits of the Egean region at present known, and of 
the evolution of the Eastern Mediterranean area, A number 
of passages have been collect by Prof. Hornes from the Greek 
Classics, mentioning ‘‘ giants’ bones,” which may point to places 
where remains of fossil mammals have been found. 


NOTES FROM NEW ZEALAND 


Wild Pigs and Wekas (Ocydromus),—Early in the spring 
of 1876 I spent several days in fern-collectin tanising in 
the Malverm Hills district of Canterbury. Whilst so engaged, 
in many places I came across fresh pig-tracks and raptings, now 
and then sighting a boar. On one open hillside, bordered with 
fagus woods, I found three nests of that curious rail, the weka 
(Ocydromus) ; each of the nests contained It seemed re- 
markable that the nests shquld have remained anravaged by the 
wiki pigs that were constantly roaming about the neighbourhood. 
It is highly improbable that the keenScented swine were not 
aware wf the teka’s haunts. Thé träl of this bird is strong, 
readily followed by dogs; indeed, dogs take to this pursuit with 
so much of pleasfre and relish that many good stieep-dogs 
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become unreliable and almost worthless when they eter upon 
weka-hunting, It is a well-known fact that wekas usually 
abound in districts infested with wild pigs; they probably find 
their advantage in feeding on the varied forms of insect life 
disclosed in the soil upturned by the swine in rooting up ferns, 
spear-grass, &c. S 

The Kem (Nestor notabilis)—In NATURE, vol. iv. p. 489, I 
called attention tg certain destructive habits developed in the 
Kea, Sincethe date when that notice was written the bird has 
become very much better known to sheep-faimers in the alpine 
districts. During, the pést winter sheep were attacked by the 
kea as far north as the itata River; it is probable these 
birds came from the district known as the Mackenzie country, 
as they have been troublesome about Lake Ohou. 

A New Zealand Gamekeeper’s Reurn.—Naturalists may read 
with some interest perhaps the following return of animals killed 
by or trap, on a large estate in the Middle Island; the 
num given do not include animals that have been destroyed 
by means of poison, or ‘‘ the bill of mortality ” would have been 
very much heavier, 


from January 12, 1879, to August 24, 1879 


Wild pigs er it Ssa sis 108 
» ats Se sie Si ve vie 18 
oe iis a te ce 1,054 
Falcons .., fic pe ie tee ise 10 
Harriers (Circus assimilis) ae aay re go 
Wekas (Ocydromus) as ih as 3 
Pukekos (Porphyrio melanotus) 5,074 
Paradise ducks (Casarca variegata) 175 
Shags a oF eae a 9 
8,131 

Ohinitahi, October 7 T. H, Ports 


SCIENTIFIC SERIALS 

Journal of the Asiatic Society of Bengal, vol. 48, Part 2, No. 
I1, 1879, contains :—S. E. Peal, note on the Ne ida route 
over Patkai via Nongyang (viewed as the most feasible and direct 
route from India to China), with two maps and two plates,— 
Louis Schwendler, on a new standard of fight, with a plate.— 
W. T. Blanford, a second note on mammalia collected by Major 
Biddulph in Gilgit.—Dr. J. Armstrong, Marine Survey Depart- 
ment, on some new species of hydroid zoophytes from the seas 
and coasts of India, with four plates.—Lieut. R. C. Temple, 
note on the formation of the country passed through by the 2nd 
column Tal Chotiali field force 
Abdullah Khan, in the Khéjak Pass to Lugári Barkhan, in the 
spring of 1879, with a map.—W. T. Blanford, notes on a col- 
lection of frogs and reptiles from the neighbourhood of Ellore 
and Dumagudem.—J. Wood-Mason, preliminary notice of a new 
genus (Parectatosoma) of Phasmidæ, from Madagascar, with 
descriptions of two species, 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, December r1.—‘‘On the Reversal of the 
Lines of Metallic Vapours,” Noe VII. By G. D. Liveing, 
M.A., F.R.S., Professor of Chemistry, and J. Dewar, M.A., 
F.R.S., Jacksonian Professor, University of Cambridge. 

The experiments of which the results are here given were all 
made with the powerful electric current from the Siemens 
dynamo-electric machine in limestone crucibles. 

With sodium carbonate the green pay wave-lengths 4983, 
4982 were refersed, showing dark lines in the middle of the 
bright ones, the less refrangible of the two giving the stronger 
dark line, The sodium line given by Lecoq de Boisbaudran at 
wave-lengtlf 4670 showed as a diffuse blue band with a pair of 
fine dark lines in it, of which the stronger and more lasting was 
the less refrangible. . The diffuse blue resolved itself into 
two diffuse lines as the sodium carbonate evaporated, and the 
measurement of their positions in comparison with a*conspicudus 
titanium line, which lies*between them, and was made to ghow 
at the same time by introduciig a fragment of timc oxiMe into 
the crucible, gave for this sodium pair the wave-lengths 4667, 
4664. The red pair, waveJengths 6160, 6154, were also seen 
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reversed in hke manner, but the authgs failed to detect any 
difference in the strength or c mance of the dark lines in this 
case, The reversals of the ref pair first ceased to visible, 
next those of the duse blue , then the dark lines in the 
green pair, and then those in thg ‘yellow&h green (5687, 5681). 
In some cases when a large quantity of sodium carbonate was 
pat unto the crucible a curious double reversal . In the 
middle of an enormous dark expansion of D a bright yellow 
band appeared, which in turn had a narrower dark band, or a 
pair of dark lines, in its middle. A similar double reversal of 
the lithium blue line occurred so far as to show a bright line in 
the middle of the dark one. Of the two violet lines of potas- 
sium the authors observed that the more refrangible remained 
reversed longer than the other. 

In addition to the reversals of calcium lines before observed 
by them, the authors have noticed the reversal of all the more 
conspicuous calcium lmes of the G group and some others. The 
finer lines, wave lengths 4434°3, 4454'5, slightly less refrangible 
than the strong lines 4434, 4454, were reversed, but only when 
one of the poles was a bar of iron, instead of carbon, The 
strong lines just mentioned were expanded so as to cover their 
neighbours, and all four lines were seen black against the bright 
background in the positions and of the same relative strengths 
as when bright, 

When strontium chloride was put into the crucible twelve lines 
besides those before noted were observed reversed. Besides 
these, many dark bands were observed in the less refrangible 

tof the spectrum, of which three appear to be identital with 
right bands ascribed to strontia, and one with a bright line given 
by strontium chloride, 

Manganese, introduced as sulphate, gave with facility the 
violet triplet, as dark lines on the continuous background, The 
bright blue lines of manganese were not, however, reversed until 
some metallic magnesium was introduced, This brought out 
the reversal of the lines, wave-lengths 453 4783, and 4823, 
the last being the most easily reversed of the three. 5 

Lead introduced in the metallic state gave a reversal of the 
violet lne, wave-length 4058, which Cornu had previously seen 
reversed, but this reversal was far better seen, becoming a wide 
black band when the lead was jntroduced as an alloy with zinc. 
Probably ‘the lead vapour was not so 1apidly oxidisefl when 
mixed with zinc, and a thicker, if less dense, stratum interposed 
between the arc and the spectroscope. When lead ferrocyanide 
was used, not only the line above mentioned was reversed, but 
also, much less strongly, a line near it, wave-length 4062. 

With zinc, only the less re ible two of the three bright 
blue lines were seen reversed. e very bright lines, wave- 
lengths 4924, 4911, seen in the ‘k between zinc poles, were 
not seen at all in the arc, resembling in this respect the mag- 
nesium line, wave-length 4481, and the cadmium lines, wave- 
1 5377, 5336. A : a ais 

en cadmium was prit into the crucible the lines, wave- 
length 585, 4799, and 4677 were reversed, not the line, wave- 
length 44s. With a large dose of cadmium tHe red line, wave- 
length 6438, was once seen reversed for an instant only. 

With siver, besides the reversals before observed by the 
authors, the line, wave-length 4053, showed a dark line in the 
middle of its expansion as noticed by Mr. Lockyer, but they 
could see no reversal of the line, wave-length 4208. Instead of 
the reversal of this line they observed that a second bright line 
came out close to it, rather diffusa, and about midway between 
the line 4208 and the calcium line 4215. This second line 
coming out near the other silver line gave the appearance of a 
reversal in the middle of a diffuse line, but besides the measure- 
ments made with a micrometer the authors assured themselves of 
the fact by watching the fading of the second line as the silver 
evaporated, The use of an alloy of zine with silver did not 
alter the appearance of these two lines, or bring out e reversal of 


elther of them. The authors failed to see any line of silver either 
bright or reversed with wave-length about 4240, as noticed by 
Cornu, With tie carbons arranged vertically and the light 


viewed through the upper, perforated carbon, silver gave a chan- 
nelled spectrum as described by Lockyer and Roberts. As this 
channelled spectrum was not seen with silver in anp other 
arrangement of the crucibles, the authors are led to aigribute it to 
a comparatively cool condition of the silver vapour ascending 
the carbon tube, a condition of near appr to a state of 
liquefaction. ° = 

aving observed that lines frequently came out with mixturts 
which were not visible when the separate ingredients were used, 
they tried a few amalagms, None of these showed any reversals 
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of the mercury lines. Qut an amalgam of bismuth gave readily 
the reversal of the bismuth Ane, wave-length 4722, and with 
more difficulty that of the line, wave-length 4119. 

Antimony did not appear to give any line}, or none easily dis- 


tioguishabie, in the a, 
ith copper the reversal of two lines only were observed, 


wave-len , 5153. 

Iron ae FA A metal, or as chloride, in the usual way, 
gave no reversal ; with an iron rod used as positive pole instead 
of one of the carbons, the authors succeeded in getting the 
reversal of one line,- wave-length 4045, which expanded and 
showed a fine dark line in its middle; but by passing an iron 
wire into the are through the positive carbon, which was per- 
forated, and pushing in the wire slowly as the end burned away, 
several of the brightest of the iron lines were reversed. The 
three violet lines, wave-lengths 4045, 4063, 4071, were the first 
to be reversed. They all expanded before showing reversal, and 
the order of reversal was that of refrangibility. Besides these 
seven other.of the brightest lines were reversed. 

Nickel, whether put into the crucible in the old way, or fed 
into the arc in fragments filling a platinum tube which was 
passed through a peiforated carbon pole, gave no definite reversal 
of any of its lmes; nor did cobalt, even when a bar of cobalt 
was used as the positive pole. 

‘Tin, palladium, and platinum gave no reversals. 

It is worthy of remark in regard to the difficulty of obtaining 
substances chemically pure that the authors found that carbon 
poles-which had been for some hours ignited m a current of 
chlorine and further intensely heated in the arc, while a current 
of chlorine was passed through perforations down their axes, still 
showed in the arc, of course without any crucible being employed, 
a multitude of lines amongst which the so-called carbon lines and 
those of calcium and iron were conspicuous. 


December 18,—‘‘ On the Capillary Electroscope,” by G. Gore, 
LL.D., F.R.S. 

This paper contains a description of a modified form of the 
“6 Capi Electroscope,” together with full details of its con- 
struction and of the circumstances which affect its successful 
action.. Numerous forms of the apparatus were constructed 
and a yariety of solutions employed with the hape of obtaining 
an instrament capable of being employed for accurate measure- 
ments of feeble electromotive forces, but without success, The 
author is now ed. in examining the behaviour of a variety 
of liquids in the apparatus, and in completing an investigation of 
the causes and conditions of the movements, During this 
examination he has discovered the singular circumstance that in 
certain cases the mercury moves in an opposite direction to the 
electric current. 


Mathematical Society, December 11.—C. W. Merrifield, 
F.R3., president, in the chair.—The following gentlemen were 
elected members :—Mr. W. Burnside, Mr. J. R. Harris, Dr. W. 

ack, Mr. W. J. Curran Sharpe, and Prof, W. Woolsey Jolson, St. 
teins College, Annapolis, Maryland.—The following communi- 
cations were made to the Society:—Note on a method of 
obtaining the 7-formula for the sine-amplitude in elliptic func- 
tions, by Mr. J. W. L. Glaisher, F.R.S.—Note on a numerical 
theorem connected with the cubical division of space, by the 
President.—Notes on Curvature, by Mr. J. J. Walker.—A 
property of a linkage, by Mr. A. B. Kempe.—Mr. Merrifield’s 
note arose thus :—it is knownmsthat if space be cubically divided 
by three systems of orthogonal and equidistant planes, there 
must be an infinite number of ways of selecting points of the 
system, which shall be the corners of cubes obliquely placed and 
the theorem (inva) shows that the edges of ash cubes will 
be commensurable with the unit of the system. Take 
OA=08=0C, orthogonal to one another, and the co- 
ordinates Qf 4, B, C referred to rec axes, rational 
numbers, it is shown that the length Od = OB = OCis also a 
rational number. If /, #4 ^; lg my My; Aw, niy are the co- 
ordinates of A, B, C respectively, then we have— 

J, lg + tty tg + tty ty =O, 
and tyo other like equations, Also if aos 
* = A Sara Sar 

then (3 + tg! + Aa) (Gt + sigh + 1243) = At A + 1045), Or 
OBO? Od Therciore it any two Of tha three lines 
OA, OB, OC are equal, the third is rational. A few numerical 
examples are given :— 
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è -8 4 1 -19 4 
r= 9, 4 74 r= 21, 8 rr 16 
I4 -8 4 16 -13 
-9 6 2 9 62 ~20 
r= Il, 6 7 6 r= 25, I2 16 I5 
7 26 ~9 -20 15 o 


Valnes were also given for r= 19, 23, other values proved 
refractory. Ifthe above are read as deterfainants, the groups 
are all symmetrical, ` 9,` 11, “19 being symmetrical about both 
diagonals, “The value of the determjnant is always = 7? as it 
should be, being simply the volume of the cube of which v is an 
edge.” Mr. Glaishér pointed out that the diagonal about which 
there is symmetry has the sum of its terms = +r, The reason 
for this and why there should be symmetry, 1s not so apparent. 


Geological Society, December 3.—Henry Clifton Sorby, 
F.R.S., president in the chair, —Syed Ali, Wynne Edwin Baxter, 
Arthur Robert Boyle, Rev. John Lowry Carrick, M.A., Prof. 
Edward Waller Claypole, Rev. T. Dowen, Rowland Gascoyne, 
George M. Henty, John Marshall, Josiah Martin, Charles Maxted, 
Edward Provis, omas William Rumble, Rev. John Reuben 
Taft, Octavius Albert Shrubsole, Samuel Richard Smyth, and 
William Neish Walter were elected Fellows of the Society. —The 
following communications were read :—The gneissic and granitoid 
rocks ‘of Anglesey and the Malvern Hills, by C. Callaway, 
F.G.S., with an appendix on the microscopic structure of some 
of the rocks, by Prof. T. G. Bonney, F.R.S., See. G.S. The 
author described the results of his investigations into the strati- 
graphy and petrology of the above districts, which have led him 
to the following conclusions :—1. The granitoid (Dimetian) rocks 
of Anglesey pass down into an anticlinal of dark gneiss (above) 
and grey gneiss (below). 2. Associated with the granitoid series 
are bands of felsite, halleflintas, and felspathic bieccias, 3, The 
succession of gneissic and granitoid rocks in Anglesey resembles 
so closely the metamorphic series of Malvern as to justify the 
correlation of the two groups. 4. The pre-Cambrian rocks of 
Anglesey and the Malverns, from the highest known member 
down to the base of the gneiss, may be thus classified :—A. 
Pebidian (to be described hereafter) ; B. Malvernian; (a) Dimetian, 
with associated quarte-felsites and halleflintas (Arvonian) passing 
down into (4) Lewisian.—Petrological notes on the neighbour- 
hood of Loch Maree, by Prof. T. G. Bonney, F.R.S., Sec.G.S. 
The anthor described the microscopic structure of a typical series 
of the Hebridean gneiss, and gave reasons for considering the 
mass of rock on the right bank of Glen Laggan to be not an 
intrusive “syenite,” as has usually been supposed, but a mass of 
the Hebridean gneiss faulted against the newer series. By 
examination of specimens, collected both in Glen Laggan and at 
other points along the northern escaipment of the sewer series, 
the author showed that its rocks have been rightly called meta- 
morphic ; and then, by compansof of these with specimens col- 
lected in Glen Docherty, he concluded that the latter belonged to 
the sewer series, and that no part of the Hebridean series reap- 
peared here.—On some undescribed Comatule from the British 
secondary rocks, by P. Herbert Carpenter. 


Zoological Society, December 16,—Prof, Flower, F.R.S., 
president, in the chair.—Mr. H. Seebohm exhibited and made 
remarks on a collection of birds made by Captain the Hon. G. 
C. Napier, in the valley of the Atreck, near the south-east corner 
of the Caspian Sea,—Mr, R. G. Wardlaw Ramsay exhibited a 

en of Pericrocotus meus in an abnormal state of 
plumage, obtained on the Neilgherry Hills in Southern India,— 
Mr, Sclater exhibited a small collection of birds from the Island 
of Montserrat, West Indies, received from Mr. J. E. Sturge, of 
that island, This collection, though small, was of much interest, 
as nothing was previously known of the ornithology of Mont- 
serrat,—Mr. T. J. Parker read a pa on the intestinal 
spiral valve in the genus Xaia. Mr. Parker showed that there 
were four types of valve exhibited in individuals “Of that genus, 
differing from one another in morphological characters, the 
extent of absorption surface presented to the foodyand in the 
resistance offered to the passage of food.—A communication was 
read from the Marquis de Folin on the mollusca of the Challenger 
Expedition of the genera Parastrophia, Watsonia, and Cacum,— 
Prof. W. EL Flower, FR S., read a communication on the 
cacum of the Red Wolf (Canis pubatus), in which it was shown 
that fhat animal differed from the mafority of the Camda m 
possessing a tery short and perféctl? straight cecum.—A com- 
munication was read from Mr, Edward ett containing a list 
of the mammals afid birds collected by Mr. Thomas Waters in 
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South-East Betsileo, M . The collection contained a 
new species of rodent belonging to the genus Vesomys, and two 
new species of birds of the genera Cypsefus and Zapornia,—Dr. 
A. Gunther, F.R.S., read the description of a new species of 
Dwarf Antelope, obtained by Dr. Kirk near Brava in the South 
Somali country. Dr. Gunther proposed for this new species the 
name of Veotragus kirki.—A communication was read from My. 
Martin JacoBy containing the descriptions of new species of 
phytophagous coleogtera.— A communication was read from 
f. J. Reay Greene, F.Z.S., on a remarkable Medusa 
(Charyódæa Aaplonema), from Santa Catharina, Brazil.—Mr. 
Edward R. Alston read a description of a skull of a chamois 
with four horns, which had been exhibited at a previous meeting 
of the Society.—Mr. Henry Seebohm read a paper on certain 
obscure species of Siberian, Indian, and Chinese thrashes, 
Physical Society, December 1.—Prof. W. G. Adams in the 
chair.—New Members—Mr. J. H. Poynting, Mr. R. T. Glaze- 
wood, Dr. R C. Shettle, Prof. Rowland, Mr, John Gray, D.Sc., 
Mr. H. R, Brook, Mr, E. B. Sargent, Mr. E. Paterson,—On 
the graduation of the sonometer, by M. J. H. Poynting, Trinity 
College. The author had endeavoured to reduce the present 
arbitrary readings of the sonometer of Prof. Hughes to absolute 
measure by adapting the formula given in Maxwell’s ‘‘ Electri- 
city,” vol. il. chap, xiv., to the induction of two circular coils on 
the same axis, separated by a distance ter than the radii of 
the coil, on a third coil intermediate, By applying the formula 
thus obtained to the results of. Prof. Hughes for different metals, 
he finds that either the specific resistances of metals as given in 
the tables are not the same as the resistances of the metals 
employed by Prof. Hughes, or that the induction effect of the 
balance or sonometer is not proportional to the conductivity of 
the metal. —Pıof. Ayrton reminded the Society that at a former 
meeting he had shown mathematically that the effect was not 
proportional to the conductivity, but to an exponential function 
of the conductivity. Mr. Chandler Roberts, F.R.S., stated 
that Prof, Hughes did not profess that the metals used ty him 
to obtain his results were pure, Prof. Adams mentioned that 
Prof. Hughes had shown that the effect was dependent on other 
conditions than the mere parity- ot the metal—Dr. J. A. 
Fleming, St. John’s College, bridge, exhibited and de- 
scribed a new form of Wheatstone balance, designed? princi- 
pally for compaing the B,A. units of resistance deposited 
in the Cavendish I Laboratory. The divided resistance is a circular 
platinum-iridium wire and an arm fitted with a contact at its 
extremity revolves round after the manner of circular resistance 
coils, thus altering the ratios of the divided remstances. The 
contact is a knife-edge of platinum, and it is made and broken 
by hand like a key. A series of ingenious copper mercury cups 
are fitted to the balance so qs to permit of two coils being com- 
pared at any temperature with great exactness by the method 
by Prof. Foster and adopted by Prof. Crystal, of 
Cambridge. This consists in exchanging the positions of the 
units on the balance and observing the difference in the results, 
By Dr, Fleming’s ement this exchange can be effected 
without removing the coils from the heating apparatus in which 
they are placed or otherwise altering their conditions. The 
mercury contact cups and the heating cans were also improved 
by Dr. Fleming for the purpose of facilitating accuracy of 
results,—Prof. Perry described a dispersion photometer devised 
by himself and Prof, Ayrton for the purpose of comparing im 
tense lights such as the electric with a “standard candle without 
taking up much room, in order to put the stronger light at a dis- 
tance from the screen proper, to give an illumination equal to 
that of the candle, To reduce the distance of the stronger light 
from the screen, the authors had inserted a lens in the track of 
the beam, so as to dispergt the beam to a degree which conld be 
determined by an easy formula, Thus by artificially diluting the 
weiful beam they could compare it with the feebler ‘beam 
kom the standard light in a shorter space. For an electric light 
of 6,400 candies only eight feet need be tequired by the new 
lan instead of eighty feet by the unassisted method, Dr. John 
opkinson, ERS, stated that he had actually used the same 
method for%ome months past in his electric light experiments, 
He recommended a plano-convex lens as the to use, and 
suggested that thg focal length should be calculated. He thought 
that the error due to absorption could easily be obviated.—Prof. 
Ayrton then described a method by“which Prof, Perry and ge 
had determined the valwe of g, or the coefficient of gravity at 
the Im Engineering Ctllege, Tokio, Japan, by gfleans 
of pendulums, Their result is g80°06, and calculation from 
the position of the places rakes it 979 8.—*An improved form 





of spheromefer, designed by Mr? W. Goolfen and made 
by Mr. Adam Hilgar, was exhibiteg to thé meeting. The frame 
is of aluminium, combining lightness and rigidity ; the legs an@ 
screws of hard steel, The carries a drum divided into 
1,000 parts, and the instrument gives a reading to the rytbaath 
of an inch by the usual method of touch.” Increased sensitive- 
ness is got by employing a galvanometer to indicate the contact 
of the middle pointer with the surface. By thas means it is 
made correct to the yyyyyoth of an inch. 


Anthropological Institute, December 9.—Edward B. 
Tylor, F.R.S., president, in the chair.—The President read 
some communications from the Rev. I. Fison and Mr. J. 
Forrest, on Australian marriage customs, which will materi 
assist in clearing away the difficulties which surround this inter- 
esting subject. Mr. Morgan in his ‘Ancient Society,” says 
that amongst the aborigines of Australia there exists a state of 
communal marriage not found elsewhere, viz., that any man in a 
given tribe or class A is the husband of every woman in another 
class B. This view, however, Mr. Fison states, is not quite 
accurate, and he explains that men belonging toa class A can 
marry women belonging to another class B and no others ; and 


that if a man from class A visit a station occupied by class B,. 


he is provided during his stay there with a temporary wife. The 
offspring belongs not to either the father’s or the mother’s class, 
but to a third c C which is in its turn provided with wives 
exclusively from a fourth class D.—In the absence of the author 
the Director read a paper on savage and civilised warfare, by 
Mr. J. A. Farrer. It is interesting to note the existence of 
certain laws of war among the lower races, because it is generally 
assumed that they are only the product of an advanced civilisa- 
tion, andthe glory of a so-called civilised warfare. Even 
amongst the Khonds, it is necessary, previous to an attack, to 
allow the enemy to complete the same fetichistic ceremony as the 
offensive tribe itself performs,—The Caffres consider it shameful 
to attack their enemy without a declaration of war, and when war 
has broken ont they refrain from seeking to starve him out; 
they Spare the lives of women and children, and restore them. 
after the war. The Canarians held it to be base and mean 
to injure the women and children of the enemy. War be- 
tween civilised nations might well become a moral impossi- 
bility irrespective of any international of disirma- 
ment. All that is wanted is a certain amount of human opinion 
and human will; of opinion, that quarrels may and should be 
settled peaceably, of will, that they shall be settled in no other 
way. ot more will is required than sufficed to put down the 
slave trade; nor is any stronger opinion needed than was 
enough for the extinction of du and torture.—Mr. Worthing- 
ton G, Smith exhibited a collection of sixty specimens of Palæo- 
lithic implements chiefly from the valley of the Axe, many of them 
eenaly large and heavy and in an excellent state of preserva- 
tion.—Four water-colour portraits of Tasmanians were exhsbited 
taken about forty years ago, and showing clearly all the 
physiogrmical peculiarities of that interesting race. Copo 
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Royal Microscopical Society, December 10.—Dr. Beale, 
F.R.S., president, in the chair.—Ten new Fellows were elected, 
and ten proposed for election at the next meeting.—The follow- 
ing papers were read ;—Mr. Dallinger on a series of experiments 
made to determine the thermal death-point of known monad 
germs when the heat is endured in a fluid.—Mr. Gulliver onthe 
classificatory significance of rhaphides in Mydrangia.—Prof. M. 
Duncan on a part of the life-cycle of Clathrocystis eruginosa, 
—Mr, Washington Teesdale on a simple revolving object- 
holder.—Amongst the objects exhibited were annelid jaws by 
Mr. G. J. Hind, sections of plants by Mr. G. J. Ward, a 
revolving table microscope for thirty objects, a Schmidt’s micro- 
scope with spiral focal adjustment, and various hose-pieces and 
stage plates, by Mr. Crisp, r 


Meteorological Society, December 17.—Mr. C. Greaves, 

esident, in the ohair.—T. Buckland and i Wigner were bal- 
oted for and duly tlected Fellows.—The following papers were 
read :—On a sand-storm at Aden, July 16, 1878, by Lieut. 
Herbert H. Russell, 8th Regiment.—On a new form of hygro- 
mettr, by G. Dines, F.M.S. This is a modification 6f the 
hygrometer which was first described at the British association 
meeting in 1872. The outside dimensions of the instrument, 
inclusive of the wood casing, are about 10 inches in length, 
3 inches in bre@dth, and 2 inches in d@pth. The u part 
consists of a vessel of thin metal, 6 inches long, 2% inches 
broad, and 1} inch deep. Beneath this, and detached from it, 
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but connected by a pipe, is small chamber 2} inches long and 
14 inch deep from bak to front, standing about 4 iach’ more 
forward than the vessel above, and with a piece of thin, black 

lass iw front. Inside this chatter parallel to the front, is a 

ivision which separajes it into two parts, Thisdivision does not 
extend quite to «the top of the chamber, and is slightly turned 
over towards the front, so as to allow water to pass over it, and 
to induce tke Matter to flow more directly to the centre of the 
front of the chamber. The upper vessel is connected with the 
bottom and back part of this chamber by a small pipe witha 
tap to-it, which is turned from the outside. The front of the 
chamber has a pipe attached to the bottom, passing upward 
in an inclined direction, and terminating at the outside in 
a small lip or spout. A thermometer, with the bulb in- 
side and over the front of the chamber, passes through an 
india-rubber collar at the top of it, and is protected by a groove 
sunk in the face of the wooden case, The action of the instru- 
ment is as follows :—Water, of a lower temperature than the 
dew-point, is placed in the upper vessel, and, on the tap being 
turned, flows into the back of the small chamber, and thence, 
passing over the top of the middle division, flows downwards, 
cooling in its passage the thermometer and black glass, and 
eventually escapes by the small spout on the right side of the 
instrument. As soon as dew appears on the glass, the flow of 
the water is stopped by means of the tap, and the temperature 13 
read off by the thermometer. When ether is used it is poured 
into the small spout, passes down the inclined pipe, and remains 
in the front part of the chamber. A piece of metal tube, ground 
so ag to fit tightly the inclined pipe, and with an aspirator 
attached, is then inserted, and the dew-point is ascertained in the 
same way as by Regnault’s hygrometer.—The diurnal range of 
atmospheric pressue, by R. Strachan, F.M.S. The author has 
compiled a table of constants from thirty places in various parts 
of the globe, which support Sir John Herschel’s remark that 
‘the diurnal oscillation of the barometer is a phenomenon which 
invariably makes its appearance in every part of the world where 
the alternation of day and night exists, and that within the 
Aictic Circle the diurnal dies out, or rather merges ın, the annual 
oscillation.” —Note on a curious fracture of a solar radiation 
thermometer, by G. M. Whipple, B.Sc., F.R.A.S.—Mr. R. H. 
Scott, F.R.S., exhibited ami decribed a new form of sunshine 
recorder, which is to be used during the coming year at a con- 
siderable number of stations distributed over England. 


Society of Telegraph Engineers.—At the annual general 
meeting of the Society on the roth inst., the following gentle- 
men were elected office-bearers for the year 1880:—Pre- 
sident—W. H. Preece. Vice-piesident—Prof, Foster, F.R.S., 
Carl Siemens, Willoughby Smith, Major Webber, R.E. Council 
—Prof. Adams, F.R.S., W. A. Andrews, W. T. Ansell, Sir 
Charles Bright, H. G. Ericksen, Col. Glover, R.E., Charles 
Toclwn, Prof. Hughes, Louis Loeffler, C. E, Spagnoletti, 
Augustus Stroh, C, F. Varley, F.R.S., Members, and Alex- 
ander J. S. Adams, Capt. Macgregor Green, R.E., amd J. T. 
Hill, Associatese Hon. Treasurer—Edward Graves. Hon. 
Sec,—Lieut,-Col, Frank Bolton. Secretary—F. H. Webb,— 
The Annual Report of the Council stated that fifty nine new 
Members and Associates had been elected during the year, 
Among the losses by death the Society had to deplore thase of 
Sir William Fothergill Cooke, Prof. Clerk Maxwell, and Mr, 
R. S. Brough. Special mention was made of the International 
Telegraph Conference, held in London in the summer, many of 
the most distinguished delegates bemg foreign members of the 
Society. Many valuable and interesting papers have been read 
during the session, ‘The printing of the ‘‘Ronalds Catalogue,” 
containing upwaids of 12,000 entries, 19 being rapidly proceeded 
with, nearly 400 pages have been set up in type, of: which 360 
h ve been finally corrected and struck off. The valuable library 
teqteathed to the Society by Sir Francis Ronalds, including 
some hundreds of rare pamphlets, and constituting the most 
important collection of works on electricity and magnetism in 
the world, is being bound, and will shortly b@ available for the 
use of the members of the Society, and all students of electrical 
science. It was stated that steps were being taken for the in- 
corporation of the Society, and that ements were in 
contemplation for the futher development of its proceeding$ in 
Tespect to the purely scientific branch of electricity. The 
Society would be duly represented in the deliberations, being 
heki to give effect to the proposal for the erectipn of a cen 
hall to accommodate all the societies established forthe enco - 
ment of the applied sciences, towards which scheme Dr. 
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Siemens had offered the munificent contribftion of 10,000/. 
The financial position of the Society is very satisfactory —A 
paper was 1ead by Mr, E. Marsh Webb on the operations con- 
nected with the laymg of the new Algiers-Marseilles cable, 
which led to an interesting discussion. ° 


MANCHESTER 
“Literary and Philosophical Society, November 10,— 
Charles Bailey, F.L.S., president, in the chajr.—Additional note 


on hydra, by Marcus M. Hartog, F.L.S.—On some undescribed 


hairs in Copepoda, by the same.—On an undescribed Acinetan, 
by the same, ° 
November 18,—J. P. Joule, F.R.S., president, in the chair. 


—Recoiding sunshine, by David Winstanley, F.R.A.S.—On 


some notices ın classical authors of the action of sunlight on 
purple dye, by James Bottomley, F.C.S.—On the ongin of the 
word chemistry, by Carl Schorlemmer, F.R.S. 

December 2.—R. Angus Smith, F.R.S., in the chair.—On a 
peculiar feature in the water of the well in Carisbrooke Castle, 
Isle of Wight, by Harry Grimshaw, F.C.S.—Note on the 
identity of the spectra obtamed from the different allotropic 
forms of cabon, by Arthur Schuster, F.R.S., and H. E. 
Roscoe, F.R.S. 

Boston, U.S.A. 


American Academy of Arts and Sciences, November 
12.—The following papers were presented :—On the relative 
replacability of the bromine in the three brombenzyl bromides, 
by Prof. C, Loring Jackson.—On a new form of astro- 
nomical level, by Prof. W. A. Rogers. This consists of a 
mercury surface to which any surface can be brought el 
by means of electrical contacts.—On orthobrombenzyl com- 
pounds, by C. Loring Jackson and J. L. White—On measure- 
ments of the satellites of Mars, by Prof. E. C. Pickering. Prof, 
Pickering described the measurements of the position angles of 
the satellites of Mars, now in progress at the Harvard College 
Observatory. Instead of spider lines, two glass threads of such 
a diameter that they are visible without illumination are used. 
The settings are e accurately and rapidly by placing the hnes 
so that they shall cut off equal segments of the planet and that 
the satellites shall be midway between them. e light of the 
planet is reduced by a shade glass, so that it can be seen at the 
same time as the satellite. The improvement of the method 
more than compensates for the increased -distance of Mars, so 
that the observations are much more accordant than those taken 
in 1877, When the onter satellite is well seen, the probable 
error of the separate settings, compared with their mean, is less 
than half a degree. 180 settings of Deimos and 33 of Phobos 
have already been obtained.—Prof, Hagen read a paper on the 
destruction of insect pests by dilute yeast.—Prof. Trowbridge 
read by title a paper on dynamical ideas in the calculus. 
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. 
GEOLOGICAL SURVEY OF THE UNITED 
. STATES 

T will be in th@ recollection of -geological 1eaders that 
the chronic feuds to which so many independent 
United States Governntent Surveys with rival objects and 
officers: gave rise, were last year referred by Congress to 
the National Academy of Sciences, and that, acting on the 
Report submitted by the Academy, Congress determined 
to abolish all the separate geological and geographical 
surveys then in existence under different Departments, 
and to consolidate the work under one establishment, to 
be termed the United States Geological Survey. In 
order, however, that the work already in progress might 
not be wholly lost orindefinitely postponed it was enacted 
that for the preparation and completion of the reports, 
maps, and other work of the Geological and Geographical 
Survey of the Territories, of the Geographical and Geo- 
logical Survéy of the Rocky Mountain Region, and of the 
Geographical Surveys West of the 1ooth Meridian under 
the direction of the Secretary of War, the sum of twenty 
thousand dollars, to be immediately available, should be 
given to each of these three offices. It is to be hoped 
that these provisions will suffice for the publication of 
several valuable memoirs which are known to have been 

in progress for some years. 

One of the recommendations made by the Academy of 
Sciences was that a separate organisation should be pro- 
vided for the surveys of mensuration, including the purely 
geographical and topographical work such as had been 
carried on by the Coast and Geodetic Surveys and the 
Land Office. For this fundamentally important and in- 
dispensable branch of the scientific examination of the 
country no special provision was, however; made by 
Congress ; which is all the more to be regretted seeing 
that by the terms of thé Act, so far-as we can make out, 
the Engineer bureau wasto be relieved of the important 
geodetic work it had so long and so ably been conducting 
west of the 1ooth meridian. There are ways indeed of 
driving a carriage and four through an Act of Congress, 
and the Engineers have shown themselves so able to 
hold their own under many successive administrations, 
that we wait with some interest to learn how far exactly 
their operations will be curtailed or modified. 

The Act which constituted the new organisation of the 
Geological Survey likewise made provision for a Com- 
mission on the codification of the laws relating to the 
Survey and dispositiqn of the Public Domain. Of this 
Commission the Director of the United States Geological 
Survey was ex oficio appointed a member. The Com- 
mission began its work last summer in the Western 
Territories, and made rapid progress. Besides Mr. 
Clarence King, it included among its members Major 
Powell'anti Capt. Dutton, who have so long been known 
for their geological labours among the great plateaux and 
Cafions of thè West. Doubtless the objects of the 
Commission were of paramount importance, and these 
three geologists, fron? their long and intimate knowJedge 
of the Territories, wefe probably better fitted than any 
other citizens for carrying out rapidlyeand exhaustively 
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the special inquiries entrusted to them. Otherwise some 


natural regret might be expressed that the services ef 
such men should have been removed for practically a year 
from the geological work fqr whick they have proved 
themselves so eminently qualified. 

It is an excellent custom in the United Séates to define 
the time within which a Commission appointed by Con- 
gress is to send in its Report. This inquiry into the Land 
Laws and the classification of public lands was required 
to be completed within a year from the organisation of the 
Commission, We hear that the work is now finished so 
far as collecting evidence goes, and that the Report on 
the whole subject may shortly be expected. How long 
would a Royal Commission of similar nature and scope 
have lasted here? 

The cessation of the labours of the Commission will 
free the geologists for the work of the Geological Survey. 
Much interest is felt as to the distribution of their staff and 
the areas over which it will be extended. Certamly no 
corps of geologists ever had a more magnificent oppor- 
tunity of adding to the temple of science. They have 
large funds at their disposal, boundless territory, ground 
of surpassing geological interest. and the enormous 
advantage of a previous experience of many years spent 
in the West. Their doings are watched with particular 
care and even with some anxiety in the eastern States, 
owing to a curious episode after the passing of the Act 
establishing the Geological Survey. Subsequent to the 
appointment of the Director of the new organisation, an 
extra Session of Congress was held, in which a resolution 
was passed in the House of Representatives to the effect 
“that the Director may ext@nd his examinations isto the 
States.” As this resolution was adopted on June 29 and 
the Session closed next day, there was not time to bring 
it before the Senate. 

It will be seen that the addition of these words 
enormously widens the area of the Director’s jurisdiction. 


As Prof. Dana complains, this area is “ suddenly enlarged - 


to the dimensions of the whole country from the Atlantic 
to the Pacific,” and he adds that this was the view-ef the 
directoy himself, who had personally informed him “that 
it was his purpose under the Act, to send a party into 
New England next spring.” We can hardly suppose 
that any such vast extension of the original scope of the 
Geological Survey was present to the minds of the-repre- 
sentatives who passed the resolution. The additional 
words were probably meant only to authorise the work of 
the Survey to be prolonged einto States adjoining the 
Territories, to such an extent as the necessities or'advan- 
tages of the service might require. And this was a very 
proper addition. Geological boundary lines have seldom 
any close relation to political ones, even when physical 
features are used as lines of demarcation, But in 
America, where the limits of States and Terfitories ‘are 
defined by merjdians and parallels, it would be absurd 
to arrest a geoldgist’s work'in the middle of a prairie, or 
a cañon, or a mountain-range, because he had 1eached 
thg Iimiting but invisible boundary of his territory, The 
idea of sending a party into New England looks {ikea joke, 
and as such we shall believe it to have been intended 
until authentic news of the arriva] of the Survey paty 
actually reaches,this country. That it is not so regarded 
in the United States, however, is manifest by the flutter 
-K 
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into which the geologigts of the Eastern States have been 
threwn. We hear of the scheme being stigmatised as 
another example of the infringement of State rights, of 
the illegal assumptien of State responsibilities, and of 
the danger to private interests as well as public morality 
to be apprghemded from the temptations which such a 
vastly extended supervision would put in the way of the 
central authority. 

The area in the West yet to be explored is so vast, the 
problems offered by it so numerous and so tempting, the 
field so free from “vested interests” of any previous 
explorers, that we cannot for a moment imagine that Mr. 
Clarence King and his associates, who, having already 
cleared a way for themselves through that wide West, 
know better than any other men its infinite variety and 
attractiveness, will trouble themselves with the geology of 
the East, where for generations past the labourers have 
been so many, and where, comparatively speaking, the 
field is so small and already so well tilled. With the 
humour of their countrymen they may have made use of 
the rather indefinite language of a congressional resolution 
to scare their less adventurous brethren in the Eastern 
cities. We would, therefore, counsel the geologists of the 
East to treat the matter as a joke. They have nothing to 
fear. It would be as absurd to give the Durector of the 
United States Geological Survey control over the geology 
of all the States, as to make the Chief Constable of 
New York comptroller of morals for the whole of the 
Union. A. G. 


SAHARA AND SUDAN 


Sakar und Sudan Ergebnisse sechsjahriger Reisen in 
Africa. Von Dr. Gustav Nachtigal. Erster Theil, 
mit 49 Holzschnitten und 2 Karten. (Berlin, 1879.) 


R. NACHTIGAL’S wanderings came to an end more 
than six years ago. Most of his results have been 
brought at various times before learned societies and other- 
wise published, and the most important parts of his route 
are laid down in published atlases. The present work 
contains a detailed account of his entire travels and 
observations, The book now under consideration fs only 
an instalment extending over his journey up to the end of 
the year 1870 ; a second is to follow. The volume is a 
large octavo.of 750 closely printed pages with an appendix 
containing meteorological observations. 

Dr. Nachtigal undertook the duty of conveying to the 
Sultan of Bornu, the countsy surrounding Lake Tsad, a 
present sent by the Emperor of Germany ın acknowledg- 
ment of the hospitality and assistance afforded by the 
Sultan to the German travellers, Barth and Overweg, 
Vogel, von Beurman, and Rohlfs. In his journey from 
Tripolis to Bornu the author passed along the caravan 
route travetsed before by Denham and Clapperton in 
1822-23-24, and by Barth and Vogel in 1849-55, and also 
by Rohlfs. During all this portion of hisgourney he was 
therefore on ground comparatively well-known from the 
writings of the above travellers. He made however three 
long ute ns to the eastward, one into Tibesti or Th, 
another to Borku, and a third into Bagirmi to the south 
of Lake Tsad; finally he made his way eastward from 
Lake Tsad across Wadai and Darfor, to Chartum. 

. Of the present volume more than two- thirds is occupied 


with the account of the journey along the direct route 
between Tripolis and Bornu, and an account of Fezzan, 
and of Bornu and its capital, Kuka. The remaining 
third of the book relates to the journey into thé unexplored 
region of Tibesti and is thus the most interesting and im- 
portant portion of the work. y 

Lake Tsad lies almost due south of Tripolis and the 
caravan route follows an almost straight line between the 
two points. Dr. Nachtigal left Trłpolis on February 18, 
1869, and after his wanderings in Tibesti and many mis- 
haps reached Kuka in June 1870. At Tripolis, and also 
in Murzuq he frequently met with the well-known travel- 
ler, Miss Tinne, of whose history and deplorable murder 
by the Tuaric he gives a full account. Muss Tinne or 
“the King’s Daughter,” as she was called by the inhabit- 
ants of the country, excited the greatest curiosity and was 
believed to possess supernatural powers. One story 
circulated about her at Murzuq was to the effect that her 
large pet dog which travelled with her was a bewitched 
man and changed into the human form from time to 
time. 

The fourth chapter deals with the natural character- 
istics of the district of Fezzan. So scarce and dear are 
mutton and goats’ flesh in Fezzan that recourse is had to 
minute crustacea and the larve of diptera from lakes of 
brackish water as food. The Bah&r-el-Dfid, or “ worm 
lake,’ is so full of the larvae and of the crustacea, the 
cosmopolitan mhabitant of salt water lakes, Artemia, that 
the inhabitants collect these animals in masses and knead 
them up with dates and an alga which also grows in the 
lake to form a repast which is highly esteemed. An 
Artemia occurs in the Great Salt Lake in Utah; he 

species in the present case 1s 4. Oudneyi, 

A long chapter on the climate and diseases of Fezzan 
follows, in which the maladies are described with an 
amount and character of detail which, though highly 
valuable, is perhaps more befitting a strictly medical pub- 
lication than a general book on travel with a more or 
less popular aim. Similar medical details are given 
throughout the book and sometimes seem very much out 
of place. The native notions of medical treatment are 
curious and primitive. Thus patients suffering from 
cancer of the breast must most carefully abstain from all 
food derived from animals provided with tails, even such 
as milk and butter. To promote fruitfulness in women 
young suckling hares are prescribed. Noone in Fezzan 
doubts that it is possible for a child to remain dormant 
within the mother for years or even for ever and this 
theory is most conveniently made use of when mishap 
necessitates it by wives whose husbands have been absent 
on very long journeys. As an aphrodisiac the fat of a 
Manatee, Manatus Vogellit, 1s used, “The drug is sold at a 
high price being brought from the River Binue a tributary 
of the Kowara in whjch the animal is abundant. Diseases 
are believed to be caused either by evil spirit or by the 
action of the evil eye. 

During his exploration of Tibesti Dr. Machtigal 
experienced many dangeis and difficulties, losing his way, 
and suffering from want of water and *forced night 
majches. A very interesting account is given of the 
ceremonials observed by the Tubu people in greeting one 
anothe#, A ntost elaborate performance is gone through 
when two strangexs nfeet in this wild country. Each of 


Fan. 1, 1880] 





the performers covers all his face but his eyes,with his 
turban, seizes his spear and throwing iron (a curious 
boomerang-like weapon with a long projecting prong on 
the concave margin), and thus prepared the two approach 


one another. At a distance of about six steps from one 
another tkey squat on their heels with spear upright*in 
one hand and #on in the other. The one then asks 
“ How do you do?” about a dozen times by means of four 
different words having¢that meaning used alternately, the 
reply being varied of the use of two words Laha, or 
Kala. 

Then one of the two loudly sings the word “ {hilla,”’ 
which is returned by the other ina similar tone. The 
word is exchanged again and again, being commenced in 
a loud high pitched note and gradually run down the 
scale until it reaches a low bass murmur. When it has 
become so low as scarcely to be heard, on a sudden it is 
shouted again in high key and the gamut 1s run through 
as before. This goes on for a very long while, the per- 
formers going through it as a strict matter of ceremony, 
and taking no imterest in one another all the while but 
looking-round at the horizon or elsewhere during their vocal 
exertions. After a while various forms of the question 
“How are you?” and the answer “Well,” are introduced, at 
last questions or other topics are brought forward, although 
now and again the “Thilla” bursts out in the midst of 
them, but the series of notes in which it is shouted 
becomes shorter and shorter. At last the jhilla is got nd 
of altogether and ordinary conversation becomes possible. 
Strangers do not shake hands, but acquaintances do, 
The covering of the face when greeting or meeting 
strangers is considered as a most important matter of 
etiquette. 

In the Zuar Valley the large baboons (Cynocephalus 
babuin) were met with in great numbers climbing on the 
rocks and trees, and, on account of their greenish grey 
colour, hardly to be distinguished from the tree trunks 
and stones. They tumble about amongst trees beset 
thickly with thorns marfy inches long without hurt. The 
Tubu do not molest thém, partly because they are afraid 
of their strength and partly from superstitious motives. 

On the cliffs bounding the river Udéno, near Bardai, in 
the centre of Tibesti, the author found a series of rude 
drawings of the same kind as those discovered by Barth 
in the north-eastern Tuarik region. The drawings are 
incised on the stone and represent almost without ex- 
ception oxen with the horns bent forwards, all of which 
have a rope attached to the horns and drawn forward as 
if they were being led by it; some have on their backs 
the pack-saddle now used for $xen in Sudan. That the 
drawings were not inspired by reminiscences of the pack 
cattle of Sudan is shown by the circumstance that the 
leading rope is attached to the nostrils of the oxen and 
by the absence of the hump m them. The drawings 
are probally very ancient and date’ back from a time 
when cattle were used as beasts of burden in the country, 
and camels as yet not introduced. Barth remarked on the 
entire absence of the camel from amongst the very numer- 
ous drawings examined by him, in the present instance 
one drawing of a camel does occur, but Dr. Nachtigal 
thinks it has been probably added by a lafer hand in 
imitation of the ancient dfawings. There 18 one fitfire of 
a man, a warrior of life size, with a Spegr in one hand and 


NATURE . y 199 


in the other a shield of a differeng form from that now 
used in Tubu and curiously” enough divided into four 
fields by a cross. 

Dr. Nachtigal had a hard time ofeit in Bardai, being 
kept a pnsoner in his camp and cruelly sttned by crowds 
of girls of 12 or 14 years of age, if he atterepted to move 
out. The children evidently thought it good fun stoning 
him as well as their religious duty to do so. They 
watched him closely in case he should dare to steal out 
during quiet hours and rallied one another with the shout 
of “at the heathen.” Sometimes a drunken man joined 
in the sport with his throwing-iron and made matters 
very serious indeed. It was of no avail for Dr. Nachtigal 
to give the children sugar, or other presents, or to attend 
the sick ; as soon as the presents were secured or the 
visit to the patient completed, the volleys of stones came 
flying as before. It was just before his flight from Bardai 
that Dr. Nachtigal heard of the murder of Miss Tinne; 
the news hastened his departure, and he returned to 
Fezzan. 

A chapter is devoted to the natural productions of Tu. 
The best camels of the Eastern part of the Great Desert 
are bred by the Tubu. They belong to that variety of 
the animal which is peculiar to the Central and Southern 
Sahara, and which is distinguished at first glance from 
the Northern or Arab camel. The latter has short limbs, 
stout body, heavy head and neck, and shaggy hair; the 
former is higher on the legs and lighter built with smooth 
hair. The Arab variety looks built for weight-carrying, 
the Tuarik animal for pace. 

The fat-tailed sheep of the coast does not occur in 
Tibesti, the sheep of the region having long legs,e long 
thin tail and pretty long black shining hair instead of wool. 

The throwing irons of the Teda are curious weapons of 
boomerang form beset with projecting prongs of various 
shapes. They are double-edged in parts and single-edged 
with a stout back in others. The handle is bound with 
leather to give a firm grip. 

The weapon is thrown horizontally with great precision 
and terrible effect. Children practise with a pisee of 
bent flattened wood sharpened on one edge in imitation 
of the’ throwing iron and carry also a, wooden-tipped 
spear. Being thus accustomed to carry weapons m their 
hands all their lives, the full-grown men when they are 
about their dwelling-places where they are strictly for- 
bidden by custom to carry actual arms, return to the 
weapons of their childhood and carry about the wooden 
spear and throwing weapon. e 

The illustration given by the author of his reception by 
the Sultan of Bornu may be compared with the similar 
reception accorded to Denham and Clapperton so many 
years ago, and with their illustration of the ceremony. 
The then Sultan when he received Denham and Clapperton 
was concealed behind a lattice which was dispensed with 
in Dr. Nachtigal’s case. Amongst the presents conveyed 
by the present author were life-sized portraits of the King 
and Queen of Germany and of the Crown Prince, 

We cannot follow Dr. Nachtigal further, or pick out 
more interesting matter. The book seems tg us rather 
too long and somewhat spun out ; it is most sumptuously 
got up, with two large maps, well bound, and is full, of 
good Illustrations. Of these latter no list ıs given nor 
any information as to the sources from which those which 
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have-appéired -befora are derived: -The familiar figure in 
Wenham and “Clapperton’s qvork tof a mail-clad ‘warrior 
and herse of Bornu is copied without any kind of ac- 
knowledgment. ‘Vay slight. differences have been made 
{f° the@ preséit figuie’: thas in it the great.-toe:dnly is 
plcéd:iti-ahe stirrup instead ‘of the whole foot, as in the 
ofigirial, and the spear-blade is double instead of single, 
whilst the helmet has a plume added, but all the rest is 
directly. copied without any veason being. given for the 
alterations. - A-mbdst remarkable defect in the book, 
considermg that it is German and scientific, is the 
almost. entire absence of referencés to former woiks of 
all’ kinds. “As ‘far “as we have been able to discover 
theté are only two 'refefences to other books in the 
entire work, one to Fournel’s “ Les Beibes,” the other to 
the publications of the German Geographical Society. 
Though Barth and Duveyrier are mentioned and their 
views are quoted, no references to their wiitings aie 
given. And Denham and Clapperton are entirely 
ignored even inthe account of Bornu. A serious draw- 
back is that the book 1s published so long after the travels 
to which it ‘relates were completed. We hope that the 
second volume may ‘not be long in appearing. We 
understand thdt the: book ıs- shortly to be published in 
English, It is full of interesting and valuable matter and 
of scientific details. 





THE SCIENCE OF AGRICULTURE 


‘First Lessons in the Science of Agriculture, for Use in 


Indian Elementary Schools or Classes. Pp. 67. By 

. J. R. Fuller. (Calcutta: Ssanhope Press, 1879.) 
HIS Irttle primer is- issued under the authority of the 
“aS Department of Agriculture and Commerce, North- 
West Provinces and Oudh. If its teachings be accepted 


and followed by thoSe for whom they art intended,: 


increased and improved crops must be the consequence, 
Of course, within the narrow limits of some seventy small’ 


pages, we cannot expéct to find the scientific basis of the: 


art ef agriculture fully developed ; indeed, the explanations: 
of the materials and processes with which Indian farming 
is concerned ‘age neither.numérous nor full. But fo show 
clearly a few of: the worst mistakes made by Eastern 
cultivators of the-soil, and to indicate remedies and im-, 
proved methods ‘of procedure in but half-a-dozen cases, is 
a useful beginning of ‘an impoitant work. We note, in 
passing, a few examples of the recommendations, based 


‘upon scientific knowledges which Mr. Fuller makes in 


these ‘‘ First Lessons.”. On p. 7 the usefulness of a good 
tilth and of a feeding-ground deepened by thorough 
ploughing for: crops during‘ seasons: of ‘drought, -is illus- 
trated and enforced. We learn from pp. 26 and 27 that 
due importance. is not generally. attached to :the selection 
and securihg of the-best varieties and qualities of seed for 


‘sowing the fields. “Too often they sow any seed they have. 


by them, the- produce of their own fields; and-<often. of' 
inferior quality. Good kinds of grain, &c., are thus found 


‘to be gonfined to one village, though they might be grown’ 


successfully:in many neighbouring places. Thus, the 
village.ofvJalali in the Aligarh district. is well known. for 
itg fine white wheat è Sánkni, in Bulandshahar, for its 
safflower; ‘some distritts north-west -of “Allahabad: for 
indigo, and Hinganghat for cotton, The. value of new 
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plants tp India is discussed on pp. 31 and’.32;.the cases 
cited being‘tea, the potato, reana, and Egyptian cotton. 
Passing over a ‘chapter in which some elementary facts 
about plant-food are given, we find many u¢eful remarks 
(pp.-37 to 44)’on the fertility of the soil and the means of 
restoring: or increasing it. Here we are introduced. to re% 
and wsar. The former term is-appl&d to the saline 
efflorescence, which, in some seasons-especially, appear 
in many tracts of land in-the “North-West Provinces 
and elsewhere in -India. eh consists mainly of 
sodium and calcium sulphates, with some common 
salt and nitrates. The sar plain is infected with 
reh, but I cannot agree with Mr. Fuller in con- 
demning the usar soils as sterile through deficiency of 
plant-food (p. 38). My analyses of such soils gave in 
most cases no evidence of deficiencies in the mineral 
elements of plant-nutrition, they merely showed an 
excess of soluble salts. What Mr..Fuller says about the 
best way of getting rid of re% is very judicious, so are his 
remarks about the sad waste of animal and vegetable 
residues (including indigo waste, and the bones of bullocks 
and buffaloes, in India)—residues which, instead of being 
burnt or neglected, should certainly be much more largely 
than at present ploughed intothe land. Hiscontrast between 
the work of the Indian plough and ‘the English, the latter 
doing in one ploughing what the former needs twelve 
ploughings to accomplish, should be of some real ser- 
vice, especially as the new English-pattern ploughs made 
at Cawnpore are very light, and do ‘not cost more than 
eight-rupees apiece. By the use of this improved imple- 
ment the “pan,” which has been formed two or three 
inches under so large a tract of Indian soil by the rubbing 
of the old ploughshares and the trampling of the bullocks, 
would be. broken up, and the rains would penetrate and 
-moisten a much -greater depth of -soil. .Mr. Fuller illus- 
trates the advantage of increasing by such deep ploughing 
the depth’ of water-holding soil. He says: “In Madras, 
in the year 1878, when there was a great famine from the 
failure of the rains, some land’ was ploughed with the 
European plough, and some with“the.-native plough, on 
the-Government farm. - Neither was irrigated, and both 
had to depend for their water-on -the little rain that fell. 
‘The European-ploughed land ‘gave! a ‘rice-crop of six 
maunds per acre; the native-ploughedland did not yield 
‘a single grain.”. -The-two last lessons’ in this useful little 
-book' contain ‘some quite satisfactory explanations as to 
the respective merits of canal and well water, and of thin 
and thick seeding in India. Aw H.-C. 
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: ; : OUR BOOK SHELF 


On the Crystallography of Calcite. By'J. R. McD. Irby, 
B.Sc., of Lynchburg, U.S. (Bonn: Charles Georgi, 
1878:) : : 2 - 

e 


One is pleased to find that, in an essay on- the crys- 
tallography of-calcite, by a gentleman who has received 
his training in America and Germany, the system of 
representation. used by Prof. Miller has been adopted, 
and not the objectional modification employed by Pro- 
fessors Groth and Dana, jun. One regrets that the pa 
iss unaccompanied ‘by d stereographic projection; which 
woujd have much simplified the dis@ussion of the distribu- 
tioh-And posftion of the forms? $e: . °°. 

The original part bf the essay consists of a. criticism 
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and redetermination of some forms involving very high 
indices on crystals examined by the late M. Hessenberg. 
The measurements were made with one of the goniometers 
devised by Rrof. Groth, which gives definite results when 
the faces are good. The collimator and telescope are 
fixed, however, at right angles to one another, so that the 
determination of striated faces, such as manyof those 
examined were, 4s difficult and uncertain. Much more 
reliable measurements would be obtained were the angle 
between collimator and telescope small, and it would be 
very easy to arrange the collimator so that the angle of 
incidence and reflection might be varied at will Prof. 
Miller used to arrange his goniometer so that the angle 
between the incident and reflected ray was less than 20°, 
and was thus able to get rid of a good deal of the diffi- 
culty arising from striation. 

Mr. Irby has guarded himself from error by the com- 
parison ofseveral independent observations of the angles 
made by a new face with those adjoining it, with the 
angles obtained by calculation, and has avoided employ- 
ing the angles made with faces on more distant parts of 
the crystal, though the latter would be often better adapted 
for purposes of calculation. He criticises Prof. vom 
Rath’s method of observation by taking the reflection of 
a window-bar as signal, The error which would thus 
arise would not exceed 1‘ in the case of good faces, and I 
believe Prof. vom Rath only employs this method of 
observation with very good faces. Another source of 
error would be due to the proximity of the signal which 
would give a considerable error if the edge were not well- 
centred. Moreover, a goniometer with vertical plane of 
reflection is very difficult to get into or keep in good 
adjustment, and errors might arise in this way. None of 
these errors will, however, account forthe impossibility of 
getting simpler indices for the form {35, 17, 32}, consider- 
ing bow definite were the angles obtained from the several 
faces of the scalenohedron. A careful criticism of this 
form at the time it was published, and of all the different 
ways in which errors might be piled up in the course of 
the analysis, failed to lead to any result but that of 
admitting the possibility of forms with these high indices. 
In the Cambridge collection is a crystal of quartz with an 
extremely well-developed face, which Prof. Miller has 
determined to be {50, 19, 19} It is very slightly rounded 
on the edge of the prism face. Of course, when the faces 
are rounded or otherwise distorted, indices calculated 
from the observations aré mere approximations. Seeing 
the great variations which occur in the angles of well- 
crystallised mineials, good work mpe be done in testing 
the constancy of the angle of the cleavage rhomb in the 
specimens from different localities. Breithaupt’s deter- 
minations of this angle are unfortunately not sufficiently 
reliable, 





LETTERS TO THE EDITOR 


[The Editor does not hold himself gesponsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications. 

(The Editor et hi requests correspondents to keep their letters as 
short as possible. The pressure on his space ts so great that it 
ts impossible otherwise to ensure the tapers even of com- 
municMions containing interesting novel facts.| 


The Molecular Velocity of Gases 


Your torrespondent, M. Hajnis, asserts in a foot-note ap- 
pended to his letter published in NATURE, vol. xxi. p. 176, that 
‘the formula for the molecular velocity (of gases) was first given 
by Kronig,” and not by Joule, I am at a loss to understand 
how this statement can be justified.* e 

Kronig’s paper appeared in 1856, while Joule’s calculation, 
which 1s that now generally eeceived, is of date, 1848. gn his 
discourse on molecules (PAd. Mag., December, 1873), Prof. Max- 
well says: ‘‘ The further development of tlre theory is generally 
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supposed to have begun with a paper byKrénig, which does not, 
however, so far as I can see, corfain any ‘improvement on what 
had gone before,” e R. 





Weaver Birds and Firé-Flies 


UNDER the heading ‘‘ Natural History Notes from Burmah,” 
in NATURE, vol. xx. p. 362 of the present seffes, Mr. R. 
Romans asked if any of. your readers have ever seen or heard of 
weaver birds sticking fire-flies to lamps of mud on the sides of 
their nest for the purpose of illumination., 

The tradition that certain buds of the weaver family (Zoceide) 
and their allies do this, is prevalent over a large portion of the 

lobe inhabited by these birds, I have traced it personally from 
hina, all parts of India, Burmah, Ceylon, the Malayan 
Peninsula, Indian Archipelago, Southern, Eastern, and Western 
Africa, and South America, I have examined ‘‘ weaver birds’ ” 
nests from all these countries, and have found lumps of mud 
sticking inside them, and ‘' ¢herefore it must be true, you know |!” 

But for what use aie these lumps of mud stuck thee? 

Some years ago I wrote an aiticle in the Cage Alonthly 
Magazine on this very subject, entitled ‘‘Strange Stories and 
their probable Origin,” and I started by saying ‘‘ Where there 
is smoke there must be fire,” quoting the old proverb. 

My belief is that these lumps of mud are used as scrapers 
on which to clean the birds’ bills, as I have frequently found the 
wing cases, and other dæris of Coleoptera, &c., fixed to them. 
Hence the superstition that they stick fireflies thereon. I should 
remind your readers that all the ‘‘ weavers” are grain feeders, and 
perhaps only occasionally paitaking of insect-food, they are 
bothered by the bits sticking to their bills. I see my tamed 
birds are most careful in cleanirg their beaks. 

At the time I wrote my article above alluded to, I was not so 
conversant with the African ‘hang-nests” as I afterwards became, 
but I can affirm that in all the places I have named the supersti- 
tion, and the mud, is to be found. E. L. LAYARD 

British Consulate, Noumea, October 22, 1879 


The Papau 


PERMIT me to add to my friend the Rev, S. J. Whitmee's 
testimony of the papau being eaten by birds in the Samoan 
Tslands, that it is here (New Caledonia) a favourite food of the 
“white eye” (Zosterops), and in the Loyalty Islands was used as 
the only bait to attract these birds, of which dozens were 
bronght me—of the three known species of that genus which 
inhabit that group (see my letters to Fred newspaper) all caught 
by the boys through its means, If my memory serves me 
rightly, I have seen the papau in Mawitius eaten by a species of 
Zosterops. E. L. LAYARD 

British Consulate, Noumea, New Caledonia, - 
October 22, 1879 


e 
Scale of Colours 


In NATURE, vol. xvi, p. 172, ıt is stated that at a meeting of 
the Zoological Society, December 2, 1879, “A letter was read 
from Mr. E. L, Layard, F,L.S., advocating the deshability of 
a fixed scale of colour for use among naturalists in describing 
the plumage and pelages of birds and other animals.” Perhaps 
Mr. Layard is not aware that such a scale, in form of thin 8vo, 
was published by Patrick Syme in Edinburgh, ın 1821, the tints 
being illustrated by carefully coloured examples, The exact 
title of the work, a copy of: which is in my own library, is as 
follows :—‘* Werners Nomenclature of Colours, with Additions, 
arranged so as to render it highly useful to the Arts and Sciences, 
paiticularly Zoology, Botany, Mineralogy, and Morbid Anatomy, 
Annexed to which are Examples selected from well-known Ob- 
jects in the Animal, Vegetable, and Mineral Kingdoms.” The 
date given above js that of the second edition, which was “ Printed 
for William Blackwood, Edinburgh, and T. Cadells, Strand, 


London,” L. BLOMEFIELD 
Bath, December 22, 1879 (late JENYNs) 
e ° 





On the “Habitat” of Lophiomys® 


ON reading the review of “ Cassell’s Natal Ilistory,” vol. iii, 
givén in NaTBRE, vol. xxi, p. 136, I fnd that both the aifthor 
and the reviewer do not appear to have been awae that the 
tt habitat” of that most interesting rodent, Lophiomys imhausi, is 
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well known, The rich end interesting Museo Civico di Storia 
Naturale, of Genos, amo its many rarities, fontein a 
magnificent specimen of the Æphiomys, mounted skin an 

skeletom which specimen was caught at Keren in the Bogos 
land, in June, 1870, ai forms part of the fine collections made 


at that place by Dr. Beccari and Marquis Antinori. The native 
name of the jomys, according to Antinori, is Zkechisa. 
‘The revietver cites M. Alphonse Milne-Edwards’s impression 


of the resemblance of Lophiomys to certain opossums, a point in 
which I cannot completely agree ; my impression is that this 
very remarkable rodent offers one of the best cases of ‘‘ defensive 
mimicry,” bemg strangely lke a Viverrine carnivore in outward 
appearance. The granulation of the upper portion of the skull, 
which extends to the upper surface of the first cervical vertebra, 
is very peculiar; but it is not strictly correct to assert that 
nothipg of the kind is met with in other mammals; in the very 
same -order, Rodentia, we find a very similar structure in the 
cranium of the Paca (Celogenys), and I believe some allied forms. 
HENRY HILLYER GIGLIOLI 
Reale Istituto, Florence, December 17, 1879 


On Haloporphyrus lepidion (Risso) 

I HAVE recently had occasion to examine two specimens of 
this rare and remarkable gadoid fish of the Mediterranean, 
originally described as Gadus lepidion by Risso (“ Ichthyologie de 
Nice,” p. 118). The first was captured in my presence in the 
Gulf of Genoa, in July last, from a depth of about goo metres, 
the second I received from Nica, where it was captured in deep 
waters on September 1 last, and I know of a third specimen 
taken at the latte: place. All a perfectly with Risso’s 
description except in the general colour, a light brown, and not 
“yn beau rouge incarnat,” while Risso appears to have over- 
looked the presence of a small patch of vomerine teeth. But 
our Mediterranean specimens present notable differences from 
that described by Dr. Gunther (‘‘ Catalogue of Fishes,” ıv, p. 358), 
and referred by him to this species; besides being considerably 
larger, the British Museam specimen, which 1s from Madeira, 
has a much smaller eye and much longer snout and barbel. 
Such palpi might depend ongge, but I am strongly inclined 
to consitier then specific, and therefore beg to draw the attention 
of ichthyologists to the case; should my opinion prove correct, 
2e Madeiran fish might go by the name of Aaloporphyrus 

heri. 
ave rapidly completing the rich series of fishes belonging to 
the central collection of Italian vertebrata, formed by me in the 
Florence Zoological Museum, I have recently been able to add 


thereto a second very rare gadoid, the Physiculus dalwight, Kaup, 


a new acquisition to the Mediterranean faune, My specimen 
was captured at Nice on August 4 last, and strange to say was 
sent t9 me as Uralepius maraldi. 


Reale Istituto, Florence HENRY HILLYER GIGLIOLI 





Ld 
Edison’s New Lamp 


I OBSERVE in NATURE, vol. xxi. p. 187, a statement to the 
effect that Mr. Edison has adopted the use of carbon in his new 
electric lamp, and that the carbon he uses is chaired paper or 
card of the shape of a horse-shoe, 

Fifteen years ago I used charred paper and card in the con- 
struchon of an elechic lamp en the incandescent principle. I 
used it, too, of the shape of a horse-shoe, precisely as, you say, 
Mr. Edison is now using it. I did not then succeed in obtaining 
the durability which I was in search of, but I have since made 
many experiments on the subject, and within the last sıx months 
I have, I believe, completely conquered the difficulty which ted 
to previous failure, and I am now able to produce a perfectly 
durable elecigic lamp by means of incandescent carbon. 

Josera W. Swan 

Underhill, Low Fell, Gateshead, December,29, 1879 
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Flow of Viscous Materials . 

Mr, BOTTOMLEY, in his paper on this subject in NATURE, 
vol, xxi. p._f59, 1efers to experiments made four years ago, but 
if he refers to the Philosophical Magasine, vol. xxvi, 206, 1845, 
he will find a notice of an experiment made twenty-four years 
ag@. It occurred thus‘:-e-A barrel of pitch, with*one end pirtly 
kaocked out, had been lying in the yard exposed to the sun for 
some months, and a part of ıt had run out on the ground. 
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My latepartner, Prof. L. Gordon, visited the wire-rope works 
one day in August, 1844, and I called his attention to the 
appeniance of the pitch as being a good illustration of Prof. 
Forbes’s theory of panes thereupon he wrote the,letter referred 
to; which is also quoted in Forbes’s ‘‘ Theory of Glaciers,” 


p. 269. 

Any sort of pitch, such as that obtained from ghs tar, will 
answer the purpose, If the surface is rubbed over with some 
white material, the formation of crevasses will be well shown; 
and if a row of pins are stuck into the pitch about an imch and 
allowed to project they will soon lose their perpendiculaiity and 
thus indicate the movements ın the model glacier, The rapidity 
of flow of course varies with the temperature. 

I had a curious illustration of the power of plants in forci 
thew way through resisting materials, I had covered the groun 
with about two inches of asphalt, and a dandelion pushed its 
flower and leaves through this viscous mass. 

Ferndene, December 28, 1879 


f : 
Hungarian Earthquakes and the Kolumbacs Flies 


A NOTE in NATURE, vol. xxi, p. 89, speaking of the recent 
Hungarian earthquakes, contains, amongst others, the following 
passage :—‘‘ Near Weisskirchen, the old ruins of the Castle of 
Golubacz have fallen in com pletely, and in the vicinity several 
caves were 1endered inaccessible. Thee caves were the breeding 
praces of the dreaded Kolumbdcs mosquitos, and if this insect 18 
thus exterminated the earthquake may, with all the damage it 
did, have yet been of some use.” 

This report is based on obvious error, for it is a well-known 
act that the small (3-4 millim. long) Kolumbacs flies (Sımulia 
golumbacensts, Fabr.), which, in the southern part of Hungary, 
especially in the old Banat and the county of Hunyad, canse 
considerable damage among the pasturing cattle (especially 
among -horned cattle, horses, swine, and chee) breed by no 
means in those caves which are to be'found around the ancient 
Galambécz (known nowadays under the name of Golubdcz or 
Kolumbács, on the Servian territory), but in the shallower pats 
of the waters extending in gieat quantities in that country. The 
course of life of the Kolumbics fly is, for the most part, in 
conformity with that of many families of the Nemocera, or 
Tipularie group, as are the Culicide, -many species of flies 
(Brachycera), the Phryganide, &c, The mature and fecun- 
dated mother-fly lays her eggs upon the plants vegetating on 
the water-borders, whence they get on the stones under the 
water, and other objects, there living through their larva and 
nymph states until they arrive at their full development. 

But, in the first years after 1850, under the rule of the Austrian 
military system of that time, there did occm the curious fact that 
—upon the advice of a military officer of the frontier-districts, 
who, as it was supposed, had made out that the breeding-nests 
of these flies are in the caves around Galambécz, Old Moldavia, 
and their environs—the Government of Vienna officially decreed 
the walling up of the openings of the caves: And actually they 
were walled up. But in the next mild spring, the conditions of 
development being favourable again, the Kolumbacs fly appeared 
and ravaged once moie. The Viennese Government, on 
learning this unpleasant end disappointing news, hastened 
to amend the blunder, and sent to the place a Hungarian 
savant, Vincent Kollár, and a German entomologist, Joseph 
Mann, to take the question under examination, ‘These, 
in a brief space of time, sgcceeded in clearing up the tme 
state of things, and in gathering such a series, as contained 
all the stages of the development of the Kolumbács fly in 
numerous specimens, Tlh.s collection*is’to be seen now in 
the entomological section of the Naturalien Cabinet of Vienna, 
grouped in the best order. 

The imputation, therefore, as if it were the Hungarians who 
had walled up the $rifices of the caves in th® vicinity of 
Galambécz, ın order to exterminate the Kolumbdes flies by that 
means—an opinion which, as I, this year, happened to hear 
at the lecture of an emment German savant, is propafated even 
in Germany—is entirely erroneous and without any foundation, 

Budapest, December 2 : JeLius LETHÒ 


R. S. NEWALL 


* 
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s 7 Unconscious Thoyght 


ReSg@aInc this subject, I again @ll attention to the circum- 
stance that unconscious ghought in children is more develo 
than conscious thought, though conscious thought or sensation 
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lays the foundation of what becomes habitual or instinctive. In 
man, unconscious thought becoming habitual, it is the nursery 
again of conscious thought, the two conditions ın the adult 





Turmmg f comparative psychology, a branch which has 
always appeared to me of particular importance, we find in in- 
telligent qnimals, as the dog, either in community (commonly 
called wild) or ig the domesticated state, the same nature of 
mind as in man and the like manifestations, In the young 
animal, however, there must have been the same precedent stage, 
though the conscious stage is of course produced earlier than in 
man, 

This raises the question, on which we can speculate, but which 
we cannot as yet solye, whether some animals are not mostly in 
the state of unconscious thought, never attaining to that of 
conscious thought. Looking to the cases of d ation in man, 
it appears to me that in softening of the brain the man falls back 
to the unconscious stage, and in some instances remains for some 
time in it, so that here we get an example of prolongation, it 
may he called continuance, of the unconscious stage. 

uch a state as that of habitual unconscious thonght may be 
regarded as possible and probable, and we are justified in apply- 
ing it to many animals of inferior nervous organisation. The 


condition of consciousness being absent, the degree of pain is | 


less, as must be the case in infants. So far from the saying of 
the master painter of mankind being true that the worm feels as 
great a pang as when the giant dies, the worm must be less 
sensitive and less sensible. It is quite possible that the antivivi- 
sectionists may be in the wrong as to lower animals, whatever 
reason they may have as to those like the dog. 

There will be at least the like tions of mind as of form 
in the animal world, and the difference between an animalcule 
and a dog will be enormous, and still greater that between the 
anımalcule and man, In the higher stages the differences will 
be vastly augmented by the agencies at work, Thus it must be 
that the conscious stage producing precision of action influences 
the habitual condition of the unconscious stage. Having applied 
this to man, we may better conceive it, and form some notion of 
its prodigious relative development by considering how man so 
constituted has his power of thought enhanced by the great 
instrument of speech, 

These causes contribute to the great differences which I long 
since pointed out between the 1apidity of thought of one man 
and another, or of the same man at different times of life or 
under various conditions, My paper -‘‘On the Geographical 
Distribution of Intellectual Faculties in England,” following one 
at the Buitish Association, being published in the Yournal of the 
Statistical Society (June, 1871, p. 357), has escaped the notice 
of psychologists and physiologists, being esteemed statistical, 
whereas it is also psychological. At p. 357 I gave an account 
of an experiment, showing a fluctuation in conscious thought in 
one adult of from I to 4, or 100 to 400, denoting an enormous 
difference, and illustrative of the variations in mental power 
which exist in society, If, however, we were to estimate a child 
of 14 at 50, then the iato would be as I to 8. If we take a 
child of 7 at the quarter of an adult, then we should have 1 to 
16, These are not extreme measures, for in the babe we may 
find I to 100, I to 200, I to 4co. 

This is given as an illustration of what must exist ın the animal 
world “as to conscious thought, and that without reference to 
unconscious thought, which must be the condition of many 
classes. Physiologically the subject has been treated by many 
physiologists, and notably mostedmirably by Dr. Carpenter ; 
but here the psychological aspect in the special forms indicated 
is alone brought into prominence. 

The phenomena of unconscious thought, indeed, require much 
greater attention. Not only do they underhe the distinctions 
between animals and between animals and man, but they must 
be taken into consideration as explanatpry of dreams and of 
miny forms*of mental disease, This has been partly dealt with 
by Dr. Carpenter, 

While the later steps of dreams, the visible and pictorial stages, 
are greatl¥ under the influence of conscious thought, the early 
stages are under the influence of unconscious thought. It appears 
to me quite possible that unconscious thought is not altogether 
latent in sleep. It is worthy of consideration what 13 the condi- 
tion of a wakeful animal, say a dog—wwhether ıt 1s ene succession 
of dreams or à form life delirium. è 

The recurrence of an*rrof once implanted if the mbhd, not- 
withstanding our efforts to eliminate ortounteract 1", is probably 
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due to the tenacions resistance of uncomecjous thought, storing up 
and reproducing the error. ° 

Heredity of thought, whetMer as dealt with by My Francis 
Galton or by myself in the paper quoted at p. 359, &c., may be 
assigned chiefly to the transmisajon of tM hakits of unconscious 
thought, if we consider more especially the condition of the 
lower animals, è 

As my last communication was mentioned in the Daily 
Telegraph of November 29, and with the assertion that Dr. 
Carpenter, Mr. C. T. Munro, and myself have provided in un- 
conscious thought a new plea for unaccountability for criminal 
actions, 1t 1s well to remark that the phenomena discussed have 
no such bearing. HYDE CLARKE 

December 20, 1879 
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Stags’ Horns 


THE disappearance of the antlers of stags, in the Highlands 
and elsewhere, is to be accounted for by the fact that they are 
saleable articles ; but although they do not assist as entremets at 
the animal’s meal it may happen that they assist—in the form of 
knife-handles—in the distribution of his venison at our dinners. 

When a lad I obtained many antlers of the Fallow Deer from 
a neighbouring park, the tines of which were sometimes broken 
but never gnawed or polished by licking. 

It oild eoavcely be surprising that deer should crave for 
calcareous matter during the-rapid development of their antlers, 
but neither are their tongues adapted for rasping nor their teeth 
for comminuting hard bones, PAUL HENRY STOKOE 

Beddington Park 





No gillie that I know of has the honour of my acquaintance, 
and therefore no gillie can know, save indirectly, that I have 
picked up a horn of the 1ed deer, in a park near Sheffield! Iwas 
told at the time by the gardener who accompanied me that these 
horns were eagerly sought after by the Sheffield knife-makers 
for the purpose of making bucks’ horn ae Nea ur 

. de De 


A®*Query e 

I HAVE seen somewhere (but I am unable to say where) a 
statement to the effect that there is some evidence for the suppo- 
sition that in the crystallising state of matter the forces between 
molecule and molecule are not directed in the nght lines joining 
the molecules. Can any of your readers throw light on this 
subject, or give references to sources of information about any 
other case in which the mutual action of two molecules is not 
directed in the line joing them? IGNORAMUS 





THE ASSERTED ARTIFICIAL PRODUCTION 
s OF THE DIAMOND 


ROF. MASKELYNE sends us the following letter 
on this subject :— 


I should be obliged if you would accord me space 
in one of your columns in order that I may answer a 
great number of letters and applications which have pur- 
sued me during the past few days on a subject of some 
little public interest, that Subject being the asserted 
formation of diamonds by a gentleman at Glasgow. 

Some ten days ago I had heard nothing whatever of the 
claim of Mr. Mactear, of the St. Rollox Works, Glasgow, 
to the artificial production of the diamond. 

My name, however, was already in several newspapers 
as that of a person in whose hands the assertgd diamonds 
had been placed for a decision as to their true nature, 
Ultimately a watch-glass with a few microscopic 
crystalline partacles came into my hands for this purpose 
from Mr. Warington Smyth, and subsequently a supply 
came to me direct from Mr. Mactear. I shall proceed to 
state the results ! have obtained from the examination of 
these. ° 
Out of the first supply I selected by far the largest 
particle, one about the goth of an inch in length, ang it 
may be that I wasted some time in experimenting on this 
particle, as it niight not have been an authentic example 
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of the “manufactuse@ diamond,” since it differed in 
some respects from the specinjens I have since received 
direct fr86m Mr. Mactear. 

The diamond excels all substances in hardness. Its 
crystals belong *to the cubfe system, and should not, 
therefore, presgnt the property of doubly refracting light. 
Frequently, however, from the influence of strains within 
the crystal due to mclosed gas bubbles, or other causes, 
diamonds are not entirely without action on a ray 
of polarised light sent through them. Finally, the 
diamond ıs pure carbon, and, as such, burns entirely away 
when heated to a sufficiently high temperature in the av, 
and more vividly so burns, or rather glows away, when 
heated in oxygen gas. 

The specimens I had to experiment upon were too 
light to possess appreciable weight, too small even to see 
unless by very good eyesight or with a lens, yet were, 
neverthisless sufficiently large to answer the three 
questions suggested by the above properties. 

A few grains of the dust, for such the substance must 
be termed, were placed between a plate of topaz—a 
cleavage-face with its fine natural polish—and a polished 
surface of sapphire, and the two surfaces were carefully 
“ worked” over each other with a view to the production 
of lines of abrasion from the particles between them. 
There was no abrasion. Ultimately the particles became 
bruised into a powder but without scratching even the 
topaz. They are not diamond. 

Secondly, some particles more crystalline in appearance 
than the rest were mounted on a glass microscope slide 
and examined in the microscope with polarised hght. 
They acted each and all powerfully in the manner of a 
birefringent ciystal. It seemed even in one or two of 
them that when they lay on their broadest surface (it can 
scarcely be called a “ crystal-face’’) a principal section of 
the crystal was just (slightly inclined to a flattish side of 
itin asnanner that suggestedeits not being a crystal of 
any of the orthosymmetrical systems. Be that as it may, 
it is not a diamond. 

Finally, I took two of these microscopic pease and 
exposed them to the intense heat of a table blow-pipe on 
a bit of platinum foil. They resisted this attempt to 
burn them. Then, for comparison, they were placed in 
contact with two httle particles of diamond dust exceeding 
them in size, and the experiment was repeated. The 
result was that the diamond particles glowed and disap- 
pear®d, while the httle particle from Glasgow was as 
obstinate and as unacted on as before. I had previously 
treated the spegimen I have alluded to as the first on 
which I experimented by making a similar attempt in a 
hard glass tube in a stream of oxygen, and the result was 
the same. Hence I conclude that the substance supposed to 
be artificially formed diamond is not diamond and 1s not 
carbon, and I feel as confident in the results thus obtained 
from a few infinitesimal particles that can barely be mea- 
sured and could only be wejghed by an assay balance of 
the most refined delicacy, as uf the experiments had been 
performed on crystals of appreciable size. 

Not content with merely proving what these crystalline 
particles are not, I made an experiment to determine 
something about what they aie. 

Heated on platinum foil several times with ammonium 
fluoride, tĦtey became visibly more minute, and a slight 
reddish white incrustation was seen on the foil. At the 
suggestion of Dr. Flight, assistant in thes department, a 
master in the craft of the chemical andlyst, these little 
particles were left for the night in hydrofluoric acid in a 
platinum capsule. This morning they have disappeared, 
having become dissolved in the acid. : 

I have, therefore, no hesitation in declaring Mr. 
Mactear’s “diamonds” not only not to be diamonds at 
alt, but to consist of some crystallised silicate, possibly 
dne resembling an augite, though it would be very rash to 
assert, anything beyond the fact that they consist of a 
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compoungq of silica, and possibly of more than one such 
compound. 

The problem of the permutation of carbon from its 
ordmary opaque black condition into that jn which it 
occurs in nature, as the limpid crystal of diamond is still 
unsplved, That it will be solved no scientific mind can 
doubt, though the conditions necessary may prôve to be 
very difficult to fulfil, It is possible tat carbon, like 
metallic arsenic, passes directly into the condition of 
vapour from that of a solid, and that the condition for its 
abima DA in the form of crystals, or its cooling into 
crystal diamond from the liquid state, is one involving a 
combination of high temperature and high pressure 
present in the depths of the earth's crust, but very 
difficult to establish in a laboratory experiment. 

NEVIL STORY-MASKELYNE 





FURTHER NOTES UPON THE PAPUANS OF 
MACLAY COAST, NEW GUINEA 


I 


HAVING recently received from my friend M. von 

Miklucho Maclay, by way of Singapore, some fur- 
ther notes upon the ethnology of the Papuans of Maclay 
Coast, in New Guinea, I herewith contribute the follow- 
ing abstract of them to the pages of NATURE, as the 
periodical in which they were published is not readily 
accessible to English readers. 

The Daily Life of the Papuans,—With regard to the 
application of pigment to the face and body, the Papuans 
paint the face with red and black colours, the réd being 
such usually used by the young (those from fifteen to 
thirty years ‘“‘malassı ”}, and the black by those of riper 
years. The young further use the colouring agents in 
the form of various devices. On ordinary days they are 
unpainted, or confine themselves to a ring round the 
eyes or a line along the nose, which goes to jom another 
running from the temple to the vertex, over the shaved 
eyebrows. On formal occasions, however, the whole face 
is smeared with a pigment over which white and black 
are drawn. Sometimes half of the face is painted black, 
while the other half is red, which gives a very remarkable 
appeaiance. The Tamo, or men over thirty years old, 
almost never employ the real colour, but substitute black 
mstead. On important occasions the whole head 1s 
covered with the pigment; in fact, in certain districts, 
eg, “Kar Kar,” Dampier Island, where this is abun- 
dant, the inhabitants smear the whole body with it, and 
with such care that it would be readily taken for their 
natural colour. 

The women of Maclay coast are seldom to be seen 
painted, and, when they aie, in not so elaborate a mode 
as are the men. A description has been already given of 
the coifisre. Before the arrival of Maclay bamboo knives 
and fragments of flint were used for the removal of the 
hair; but during his stay sherds of glass collected in the 
neighbourhood of his hut were substituted. Another 
method was also employe@for the removal of single hairs 
by, means of a noose made with a stalk of gass, in 
which the hair was twisted out of its follicle. Although 
this operation would seem to be a painful one, a Papuan 
has been seen engaged for three or four hours on this 
occupation, without a shade of an expression of pain 
being seen to pbs over his features, Aihough the 
Papuans of this region are not conversant with the art of 
tattooing, they are accustomed to burn rows of scars in 
lines upon the skin. The operation is thus performed :— 
The patient having been placed either upon his back 
or belly, a red-hot fragment of dryebark is laid 

a“ ese Vee Bemerkungen uber die Papuas der Maclay-Kuste in 
Neu Guinea—Alltagiges Leben der Papuas’’ (Fortsetzung). Repnnted from 
the Agegrtss du Tydschrift voor Nederlattdsch Indie, Zevende Sene, 
Deel vi" p. 294. avia, 1876) This &bstract may be re ed as a con- 


tunuahon of two articles by pie upon the same subject, w. were published 
in NATURR, vol. ix. pe 328, vol. uY. pp. 107, 136.—J C. G. 
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upon the skin until it is entirely consumed to ashes, 
and so on with each mark. This procedure, too, must 
demand great patience and self-control. The women, 
curiously enough, ornament their bodies much less than 
do the men, their costume being not infrequently re- 
duced to'a minimum. In Billi-Billi, Maclay saw a 
marriageable mAden in the most singular costume that 
could possibly be conceived, consisting, as it did, of a 
single large shell (a white Cyfrea) upon the lower part 
of the mons Veneris. 

The men employ four or five hours in the combing of 
their hair and in smearing it with a decoction of the fruit 
of the Stibari (Calophyllum inophyllum} also in adorn- 
ing it with feathers and flowers, and in painting their faces 
and backs. The only decorations, on the other hand, in 
which the females indulge on festal occasions is in a little 
dye with which they smear their hair, cheeks, and fore- 
head, and a number of necklaces composed of shells of 
various sizes and gaily-coloured fruit kernels. 

With regard to the social position of the women. 
Although it can hardly be said that the Maclay Coast 
Papuans ill-treat their wives, or that these latter have no 
influence upon the men, it 1s nevertheless the case that 
the women in almost every particular play an inferior 
rók; for even when they are not overworked they 
have always enough employment throughout the year, 
while the men, with the exception of a few weeks spent 
in heavy work—the laying-out of plantations and culti- 
vation of the ground—can for three-fourths of the time 
enjoy a dolce far niente. The women, moreover, have a 
worse diet, and dare not take their meals in company 
with the men, and in comparison with the latter wear 
scarcely any ornaments, nor do they take any part in 
their feasts, 

Neither the marriage nor the birth of children are 
celebrated with any particular festal observance. Cir- 
cumcision, on the other band, is a somewhat important 
rite. This is performed at the age of twelve years, in 
the forest, at a distance from the village, and, as Zipporah 
did it, with a sharp flint, and after the ceremony the 
neophyte is escorted with songs back to the village. He 
is now no longer regarded as a boy, but as having come 
to man’s estate, and enjoys, accordingly, many privileges 
which are not accorded to mere children. 

The mode of salutation is somewhat laconic. When a 
neighbour comes into a village he says to the children, 
“E-Waun/” “ Hey, children!” while the men and 
women are greeted respectively with a “£-Nangeli/” 
and “2-Mem!” “ Hey, you women!” and “ Hey, 
fathers |’’ ‘The greeting of the Tamo among themselves 
is “2-dAbal” a Hey, brothers!” Relations, however, 
and friends are not accustomed to greet one another, 
The Papuans reach out their hands one to another, with 
a kind of movement, but without any mutual pressure. On 
departure the guest says “Adt-angarnem, “I am going,” 
to which the host and any others who may be present 
reply “£-Aba,” or “E-Memè’ and the guest answers in 
corresponding terms. Upon this the host says, “ Glemde”’ 
—“ Depart, then’’—and escorts his guest as far as the 
entrance of the village, carrying with him the presents 
and the remnants of the feast. Hereupon the guest fre- 
quently remarks, “Stay you here, but I must be off.’ If 
the parting be of a particularly feling character, one 
resses the other on the left side of the breast, embracing 

im at the same time with one arm, while with the other 
hand heepats him gently on the back. In the village 
Bogat, and in the Archipelago of Contentment, Maclay 
remarked that the people greeted a particularly honour- 
able guest by squatting in a particular position on the 
ground.? ? s ° 

The custom of r@utual exchange of names is pretty 
widely spread throughoift the coast, an@ Macl&y was 

Sh 


1  Niederhocken.” ‘This postion has been already described in the first 
raper on the Papuans of Mac i 
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frequently begged to change ħis namé with that of one pf 
the natives whom he might have distinguished in some 
way or other. In order, however, to avoid any misunder- 
standing, he always refused,this reQuest, and only as a 
articular favour allowed his name, “ Maclay,” to be 

orne by the newly-born boys, whose fathers regarded 
themselves as his special friends. He was, moreover, 
frequently requested to choose a name for newly-born 
boys and girls. 

As regards the treatment of the dead, the news of the 
death of a man is announced to the surrounding villages 
by a fixed succession of strokes on the čaru. On the 
same or the next day the whole male population assembles 
in complete war equipment in the neighbourhood of the 
village. To the sound of the darum the guests stream 
into the village, and are awaited in the neighbourhood of 
the hut of the deceased by a crowd, likewise in warlike 
accoutrements. After a short palaver those present divide 
into two opposite camps, after which the performance of 
a sham fight takes place. They goto work, however, 





somewhat carefully in that they make no use of their 


spears; dozens of arrows, however, are shot off, so that 
not a few are somewhat seriously wounded in this make- 
believe encounter. The relations and friends of the 
deceased seem in particular to get excited and behave 
like madmen. After all are tired out, and all arrows have 
been shot away, the grasi enemies sit down in a circle and 
comport themselves merely as lookers-on, The nearest 
relations of the deceased then bring a pair of mats and 
the sheaths of the petioles of the fronds of the sago-palm, 
and lay them in the midst of the open space. Next they 
bring the corpse out of its hut, maintained in the stooping 
posture, with the chin resting upon the knees, and the 
arms embracing the legs, by means of strips of rattan. 
Close to the corpse are placed its property, gifts of its 
neighbours, and a couple of bowls (¢adir) full of freshly- 
cooked food, while the Men sit in a circle roufid the 
open space, the women, but only those nearest re- 
lated to the deceased, merely look on at a distance. The 
corpse is then, with great neatness and art, wiapped in 
the mats and palm leaves, and tied up fast with a quan- 
tity of rattan and lianas, so that the whole finally resem- 
bles a well-made parcel. This, after being fastened to a 
strong stake, is brought into the hut and the stake is 
fastened under the roof; finally, after arranging all the 
property, presents, and food in the neighbourhogd of 
the corpse, the guests leave the hut and return to to their 
respestive villages. 

Some days later, when the corpse has become 
veiy decomposed, itis buried in the hut itself, a pro- 
ceeding which in no wise hindeis the relations from 
continuing to use it as a dwelling-place. About a year 
afterwaids the skull is dug up and separated from the 
body of the corpse; but it 1s not the whole skull, but 
only the lower jaw which is preserved, and that by the 
nearest relation of the deceased, being carried, not 
infrequently, in the gum, or worn as a kind of armlet.* 
This bone 1s most carefully preserved as a souvenir of 
the deceased, and it was only by the help of much per- 
suasion, backed by numerous presents, that Dr. M. 
Maclay prevailed upon its possessor to part, under the 
seal of secresy, with this treasured memento. „ The burial 
of a child or of a woman is attended with much less 
ceremony, being heralded by the sound of no barum, 
and accompanied by no assembly of neighbours, nor 
martial pomp and circumstance. 

* This is not the only instance of the bones of the dead baing worn by 
thar surviving relanves For instance, the Tasmanians (vids NATURE, 
vol. mv. p 212), according to Dr Barnard Davis, carry as klaces a 
ments of the bones of ther relatives, and itis moreover stated by Prof. 
Allen Thomson, that the widows among the lers—the 
Muncopies according to Dr B Davis-actually wear the skulls of 
late “husbands ufon their shoulders (Natu®s, vol xy p. AR: Tof. 
Flower, in a recent Jecture on ethnology at the Royal College urgeons, 
showed the skull of an Andamanese man, to which was attached a very 
elegant webad Slug by which it had been suspended from the neck of the 
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With regard to the fanguage and dialects. This study 
wa attended with great difficulty because there was at 
hand nego-between who could play the part of a mutual 
interpreter, for the terms which were required could only 
be learnt either*by pointing “to the corresponding object, 
or through such signs as would be employed in barter. 
These twd’ methods were, however, the source of 
many misunderstandings and mistakes, for the same 
object was variously named by different people, and for 
weeks Maclay was uncertain as to which term was the 
correct one. Here is an instance of what frequently 
happened. Dr. Maclay showed a leaf, hoping to arrive at 
its name, a native mentioned a name, which was forth- 
with written down ; another Papuan gave another name 
on being shown the same thing; a third, fourth, and 
fifth, each gave a different word. Which out of all these 
was the proper name of the leaf in question? 

After a time and by degrees it was discovered that the 
word first mentioned was the proper name of the plant to 
which the leaf belonged, the second betokened its colour, 
e.g., green, the third diyt or useless, probably because the 
leaf had been picked up from the ground, or belonged toa 
tree not turned to account by the Papuans. Andsoit came 
to pass with many words with abstract expressions and 
such as could not be explained by signs. Maclay, too, had 
obviously greater difficulties, for instance, how to inquire 
the equivalent word for “friend,” and that for “ friend- 
ship,’ and it was only after the lapse of four months that 
the corresponding word to “seeing” was arrived at, but as 
to the equivalent of “hearing,” this was never come upon. 
The writing down of words was involved in further diffi- 
culties; there were ceitain tones of the Papuan language 
which were absolutely impossible to imitate. This 
Maclay rightly attributes to fundamental differences in 
the anatomical structure of the larynx and the whole 
muscular system of the organ of speech in the two races, 
Not only the organ of speech bat also that of hearing plays 
an important part, for the same word may be heard in a 
totally distinct manner by different individuals. There is, 
‘too, in the denotation of the words of such a tongue quite a 
series of sources of ey: the aborigines have not 
the same pronunciation; (2) the tianslator hears the 
words with his individual organ of hearing ; (3) previously 
to writing it down he pronounces it with his individual 
organ of speech; (4) and finally, after pronunciation, the 
foreign word must be expressed in the characters of a 
known language. Nearly every village on Maclay Coast 
has its peculiar dialect, and these vary so much, that when 
making an excursion of two or three days, M. Maclay 
required the assistance of two, and even three, inter- 
preters. It is only the old who understand two or three 
dialects, and it not infrequently happens that young 
persons do not know words of their own dialect, in which 
case they resort for information to some old Papuan. 
From this it may come to pass that upon the death of 
elders new words must be hrought out by the young and 
introduced into the vocabulary. On the other hand the 
Papuans are fairly quick at learning a new language, 
pane peed there are now to be heard on Maclay Coast 
a number of Russian equivalents for such words as axe, 
knife, nail, &c. The names of various birds are founded 
upon the cry which they utter. There are, moieover, 
among the dialects of Maclay Coast a number of Malayo- 
Polynesian words. J. C. GALTON 

(To be continued.) « 
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JAMES R. NAPIER, F.R,S. 


M ANY cultivators of science, both at home and abroad, 

moge especially those engaged in engineering and 
shipbuilding, will deeply regret to learn of the decease of 
Mr. James R. Napier, F.R.S , the eldest son of the late 
Mf, Robert Napier of Shandon, the eminent pioneer of 
tle shipbuilding and marine engineering industries of 
the Clyde. The sad event occuircd on Saturday, the 





13th ult.,at his house in Glasgow, after an illness which 
had confined him to his room for about three weeks. 
His health had been very unsatisfactory, however, for a 
number of years, and, with the view in a great measure 
of securing a better bodily condition, he had travelled a 
good deal—to Australia, twice to America, several times 
up the Mediterranean, wintering once af Malta, and on 
another occasion at Madeira, where he had the melanchol: 
satisfaction of having as a brother invalid the late Prof, 
W. K. Clifford. : 

Born in the year 1821, and educated at the High School 
of Glasgow, Mr. Napier studied mathematics under Dr. 
James Thomson (Sir William Thomson’s father), natural 
philosophy under Dr. W. Meikleham (Sir Willam’s im- 
mediate predecessor), and practical astronomy under the 
late Prof. J. P. Nichol. : 

When quite a young man he was installed in his father’s 
shipbuilding yard at Govan in a responsible. position, 
having had, however, an excellent practical training in 
the workshop under the late David Elder, a man who did 
much to train the present race of mechanics who have since 
secured, prominent positions in their profession, By and. 
by the firm of Robert Napier and Sons was constituted, 
the sons being the deceased and his brother John; and 
the firm eventually attained a position in connection with 
marine engineering and naval architecture that has never 
been excelled in the annals of steam navigation. About 
twenty years ago Mr. James R. Napier retired from the 
firm, and for a time he conducted a shipbuilding business 
of his own, when he availed himself of the opportunity of 
putting into “practice a number of his most advanced 
notions in ship construction. But it would seem as if he 
was not destined to shine as a man of business, being very 
unlike his father in this respect. During his subsequent 
career he occasionally executed a number of commissions 
in connection with matters in which his special knowledge 
could be profitably turned to account, and much of his 
time was devoted to scientific pursuits. 

From time to time Mr. Napier communicated many 
interesting papeis to learned societies with which he 
became connected. One of those bodies was the Philo- 
sophical Society of Glasgow, which he joined in the year 
1850, when its presidential chair was filled by Dr. Thomas 
Thomson, F.R.S., the eminent chemist and mineralogist. 
In 1855 he became a life member of the British Associa- 
tion, on the occasion of its second meeting in Glasgow, 
and he long took a deep interest ın its affairs, by servin 
on special committees, and otherwise. He was one o 
the founders, and subsequently president, of the Institu- 
tion of Engineers in Scotland (now Institution of Engi- 
neers and Shipbuilders), the birth of which took place in 
1857, with Prof. Rankine as the first president, Wher 
the Institution of Naval Architects was formed in the 
year 1860, he became a member, and was honoured by a 
seat in its first council. 

Following the example of Prof. Roscoe in Manchester, 
a number of people of scientific proclivities, a few years 
ago, originated the Glasgow Science Lectures Association, 
the first lecture of which was, appropriately, delivered by 
Roscoe himself. Themovement in Glasgow met with very 
hearty co-operation from the deceased. His sympathy 
with scientific progress was shown in a great variety of 
ways; and as an inventor who had often to apply to the 
Patent Office, he ws leagued with Sir Willian, Thomson 
and others in the recent movements for bringing about a 
comprehensive reform of the patent laws. 

One of the leading features of Mr. Napier’s Career was 
the unbroken intercourse, personal and professional, 
which was maintained between him and rof. Rankine. 
They had numerous joipt undertakings in experimental 
inVestigatiom, and each was of very great service to his 
fellow, and ip the end to scjence? As might well be 
understood, to no peigon was Rankfne's too early decease 
a gieater loss thas es qemnes R. Napier. JOHN MAYER 
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FERTILITY OF HYBRIDS FROM “THE 
OMMON AND CHINESE GOOSE 


@rigin of Species” I have given the case, on 
excellent authority of Mr. Eyton, of hybrids 
; common and Chinese goose (Anser cygnoides) 

fertije zter se; and this is the most remark- 
e fact as yet recorded with respect to the fertility of 
iybrids, for many persons feel sceptical about the hare 
and the rabbit. I was therefore glad to have the oppor- 
tunity of repeating the trial, through the kindness of the 
Rev. Dr. Goodacre, who gave me a brother and sister 
hybrid from the same hatch. A union between these 
birds was therefore a shade closer than that made by Mr. 
Eyton, who coupled a brother and sister from different 
hatches, As there were tame geese at a neighbouring 
farm-house, and as my birds were apt to wander, they were 
confined in a large cage; but we found out after a time 
that a daily visit to a pond (during which time they were 
watched) was indispensable for the fertilisation of the 
ges... The result was that three birds were hatched from 


















dic ’ cceed in breaking through the shell; and the 
remaining first-laid. eggs were unfertilised. From a 
second lot of eggs two birds were hatched. I should 


have thought that this small number of only five birds 
< reared alive indicated some degree of infertility in the 
“parents, had not Mr. Eyton reared eight hybrids from 
one set of eggs. My small success may perhaps be attri- 
buted in part to the confinement of the parents and their 
¿very close.relationship. The five hybrids, grandchildren 
of the pure parents, were extremely fine birds, and re- 
embled in every detail their hybrid parents. It ap- 
ared superfluous to test the fertility of these hybrids 
with either pure species, as this had been done by Dr. 
Goodacre ; and every possible gradation between them 
“may be commonly seen, according to Mr. Blyth and 
: Cap Hutton in India, and occasionally in England. 
os The fact of these two species of geese breeding so 
ely together is remarkable from their distinctness, 
h has led some ornithologists to place them in sepa- 
wate genera or sub-genera. . The Chinese goose differs 
conspicuously from the common goose in the knob at the 
base of the beak, which affects the shape of the skull; in 
the very long neck with a stripe of dark feathers running 
down it; in the number of the sacral vertebra; in the 
“proportions of the stermum ;* markedly in the voice or 
“resonant trumpeting,” and, according to Mr. Dixon,’ in 
the period of incubation, though this has been denied by 
others. In the wild state the two species inhabit different 
regions.. I am aware that Dr. Goodacre is inclined to 
_ believe that Axser cygnoides is only a variety of the com- 
“mon goose raised under domestication, He shows that 
in all the above indicated characters, parallel or almost 
parallel variations have arisen with other animals under 
domestication, But it would, I believe, be quite impos- 
sible to find so many concurrent and constant points of 
difference as the above, beveen any two domesticated 
_ varieties of the same species. If these two species are 
“classed as varieties, so might the horse and ass, or the 
-bare and rabbit. 
The fertility of the hybrids in the present case probably 
depends to a limited degree (1) on the reproductive power 
cof all thesAnatida being very littleeaffected by changed 
“conditions, and (2) on both species having been long 
» domesticated, For the view propounded by Pallas, that 
-domestitation tends to eliminate the almost universal 
=o sterility of species when. intercrossed, becomes the more 
» probable the gnore we learn about the history and multiple 
origin of most of our domesticated animals. This view, 
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ne first set of eggs; two others were fully formed, but | 
not 


| in so far as it can be trusted, renfowes.a diffic 








| experimental research in this direction, very inadequate > 









ulty in 
acceptance of the descent-gheory, for it shows uit ial 
sterility is no safe and immutable criterion of specific _ 
difference. We have, howeyer, muah better evidence on 
this head, in the fact of two individuals éf the same form 
of heterostyled plants, which belong to the same species 
as certainly as do two individuals of any species, yielding 
when crossed fewer seeds than the normal number, and 
the plants raised from such seeds being, in the case of 
Lythrum saticaria,as sterile as are the most sterile hybrids. 
Down, December 15 CHARLES DARWIN | 








CLOUD CLASSIFICATION" 


HE work of a meteorologist: who has devote: 

with great diligence for many years to the study of the 
structure, forms, and movements of the clouds, possesses 
a strong claim on the attention of all who are interested 
in this difficult branch of science. Independently of the 
importance of the challenge which Prof. Poéy offers 
to an existing system of nomenclature, his book contains 
numerous facts and suggestions of very considerable 
scientific value. In the present enlarged and revised > 
edition the author has endeavoured to satisfy the require. 
ments of our advancing knowledge on the subject’ of - 
which he treats; a task which ought, unfortunately, to be. 
one of no great difficulty, owing to the small amount 
of progress which has been made in this, as compared 
with other departments of meteorology, since the appear- 
ance of the second edition. 

The history of cloud-nomenclature has been to a great 
extent a record of wrecks and casualties, because classifi- 
cation has, by an unfortunate necessity, preceded the 
knowledge of the physical structure of the objects. 
classified. Prof. Poëy was one of the first to appreciate 
the importance of the fact that the terminology of the 
clouds must, ultimately, Ye based not simply uyon the 
varieties of the forms of clouds, but upon those physical 
conditions to which these varieties are related. But our 
knowledge of the physical conditions which determine th 
development of the modifications of cloud is at th 
present time so limited that no classification founded- 
thereon can as yet be unreservedly adopted. A great deal: 
of questionable hypothesis necessarily enters into thé ©" 
construction of Prof. Poéy’s scheme, as he would, we` 
believe, with the candour which distinguishes him, be the. 
first to admit. There is of course a strong prima facie 
desirability that cloud observers should possess some. 
definite system of nomenclature ; and at present nearly’ 
all of them, not of the lazy class, complain that cloud- 9." 
classification is stillin a state of chaos. Yet it may be. 
doubted whether, for some years to come, a Meteorological 
Congress will be able to establish: an‘ absolutely fixed: 
system of classification which will be universally accepted... 
Of the ground on which such a system should be built 
science has hitherto explored but a small portion; and 
even where we have the materials for observational and > 
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use has been made of these materials. The immediately 
practical problem which is raised by the study of this 
book is this :—In the provisional adaptation of. our cloud. 
classification to the status of our knowledge, is it desirable. 
that Prof. Poéy’s terminology be adopte€ ‘in lieu of 
that of Howard, or should the still prevailing nomenclature 
be retained, wfth such modifications as the observations ` 
of Poéy and of other students of the subject have as yet 
shawn to be necessary? To this problem we shall venture | 
iw the present article to suggest an answer, 





į Poty. Third Edition, (Paris: Gauthier-Villars, 1879.) . 
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Fig. 2.—* Stratus” with “‘ Fracto-stratus.”” . 
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begin with, the name “ stratus,” which has eve» been the 
object of Poéy’s especial animadversion, was unluckily 
applied by Howard himself to ground fog. The result 
has been æ curious condition of anarchy among the 
followers of Howard’s system up to the present day, The 
predicament in which these observers have found them- 
selves is this. e of the three primary cloud-names which 
Howard introduced is never, if his system be rigidly 
followed, to be applied to any object which most people 
call a cloud at all, t must be admitted that a fog and a 
cloud are, in structure, one and the same thing: a cloud 
is a fog viewed from without, and a fog is a cloud viewed 
from within. But it is precisely because a fog is, in this 
sense, a cloud, and not a particular kind of cloud, that it 
is objectionable in practice to apply to a fog a specific 
cloud name. An observer may be for hours together 
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enveloped in a fog of the form of fthich he can discover 
nothing, except that the under surface necessarily folldtys 
the contour of the earth’S surface. In a classification 
having reference to the shapes of clagds, it is undesirable 
to give to such a phenomenof a technicalname distinctive 
of a special form of cloud. Prof. Poéy pertinently says 
“aucun observateur consciencieux ne voufra® enregistrer 
sous le nom de ‘stratus’ un phénomène de brouillard.” 
On the other hand, a very large class of clouds, occurring 
in every part of the globe, and in some parts actually the 
predominant type, have possessed in Howard’s terminology 
no appellation at all, viz., the clouds, neither cumulus nor 
cirrus, which extend themselves in a bed or layer, whose 
vertical dimensions as compared with its horizontal are 
very small. A certain number of observers have freely 
applied the term “stratus” to this type of cloud. Others, 
















































































































































































Fic. 3.—‘‘ Mammato-cumulus.” 


pomers more conservative, have created endless confusion 
y bestowing the name “ cirro-stratus” on all clouds of the 
description to which we refer, while others again have 
wrought similar havoc by a corresponding misapplication 
of another of Howard’s compounds “ cumulo-stratus.” 
Finally, Prof. Hildebrandsson is driven to the revival of 
the “strate-cumulus’’ of Kaemtz, a¥the title for the pre- 
vailing winter-cloud of Northern Europe. Prof. Poéy’s 
remedy for this state of things is to abolish the term 
“ stratus?’ and to apply to all clouds which lie in beds 
the title “pallium,” The effort has already proved par- 
tially successful, for, owing to the defect in Howard’s 
system, “ pallium’ and its cpmpounds have to some 
extent replaced, at least among American meteorolofists, 
the “stratus” of SToward and its. compoundge Ice- 
clouds disposed in £ sheet or layer are to receive the 
name “‘pallio-cirrus” ; water-clouds he name “ pallio- 


cumulus.” We think Prof. Poéy’s objection to the word 
“stratus” as applied to a bed or layer of cloud some- 
what ill-directed. The term (signifying “levelled,” or 
“laid flat”) is in itself quite as expressive as “pallium”? 
(which does not so much involve the idea of the hori- 
zontal); and, however it may have beene misapplied, 
we suspect that it will yet prove possessed of too much 
respectability to be summarily ejected. Prof. Poéy would 
retain, inconsi8tently as it appears to us, the compound 
name “cirro-stratus,” but we have always found it extremely 
| difficult to understand precisely what kind of cloud he 
means to describe under this name, or to recogffise with 
any distinctness what is his idea of “nuage stratifié,” 
| the clouds which he terms “stratified” being rather what 
| most persons would call “striated.” Whenever cirrus 
becomes sufficiently extended to form a veil or sheet, is is 
| to receive the name “ pallio-cirrus.”  “ Cirro-stratus’’ is 
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cirrus.” 
stratus * is portrayed, we recognise only cirrus, tend- 
ing slightly to the ferm cirgo-cumulus (Plate 3, Fig. 1). 
Some of the other representations convey the idea of 
clouds which yould certainly be at a. lower level than the 
usual veil oF bed of extensive sheet-cirrus, Some readers 
may however be more fortunate than we have been in 
recognising the form of cloud which the author intends to 
designate as “‘cirro-stratus.” His theory of the formation 
of the varieties of clouds of the cirrus types is perhaps 
as clearly expressed in the following as in any passage in 
the book. “Voici exactement ce qui se passe dans la 
nature: lorsque les cirrus s’abaissent, ils se transforment 
en cirro-stratus. Les aiguilles glacées de'ce dernier nuage 
inférieur sont plus compactes et abondantes, plus définies 
et mieux géométriquement distribuées que les particules 
moins abondantes et plus isolées des cirrus supérieurs. 
Quand les cirro-stratus: s'abaissent à leur tour, ils se 
transforment: en- cirro-cumulus: la structure neigeuse 
remplace la structure glacée par Veffet de la hausse de la 
température. Les cirro-cumulus en s’abaissant eux-mêmes, 
se paces pallio-cirrus ou en une couche neigeuse” 
{p. 29). 5 ‘ 

The compound “cumulo-stratus”? Prof. Poëy would 
get rid of. We believe that Howard had himself a clear 
idea of a distinct object when he employed this word ; 
but up to the present time, owing to indistinctness of 
verbal description, to ill luck as to illustrations, and to 
other accidents, the word has had a desperately unfortunate 
history, and. Prof. Poéy’s: objections to it consequently 
come with great force. It is no exaggeration to say that 
while we have seldom found two observers really agreed 
as to the object denoted by this word, we have known the 
avord applied to every existing description of cloud, with 
the sole exception of unmistakable cirrus. 

Poéy’s word. “tracto-cirrus,” the use of which he 
advocates whenever the cirrus-clouds arrange themselves 
in parallel bands, is an expressive term. But it is often 
extremely difficult to decide whether the cirri are or are 
not arranged in bands. And in treating the “ tracto- 
cirrus ” as if it always occupied a lower level in the atmo- 
sphere than cirrus, and the “ pallio-cirrus” as floating 
at a still lower level, the author appears to be straining 
physical fact in order to strengthen the basis of his classi- 
fication. There is, so far as we are aware, no evidence 
to sow that whenever cirrus adopts, as it does in a 
majority of cases in most regions of the globe, th¢ band 
form, it sinks injthe atmosphere, and that a further sub- 
sidence takes place whenever it spreads itself into a veil or 
sheet. 

The word: “nimbus” is to share the fate of stratus 
and cumulo-stratus. Here again we think the author 
would have been more successful if he had preferred 
reform to abolition, That two distinct beds of cloud, the 
one at a high, and the other at a low level, frequently 
exist when rain is falling, there is abundant evidence to 
shew, and perhaps this is especially the case during 
extensive intra-tropical rains. But observers are at least 
equally agreed as to the fact that a bed of cirrus may coexist 
with a layer of low cloud, either with or without one or 
more intermediate layers, without the occurrence of rain 
or snow. Atd it is equally certain again that the majority 
of passing showers are produced in a single mass of 
cloud, not necessarily, and perhaps never, homogeneous 
in structure in the portions near the earth and in those 
which extend into the higher regions of the atmosphere, 
but cerjainly not divided into two ocularly distinguishable 
strata. These facts seem to be ignored by the author 
when he sfbstitutes “pallium” for “ nimbus,” and then 
makes the rainy “pallium” to consist in all cases of 
“pailio-cirrus ” superimposed upon “ pallio-eumulus.’* 

As regards the term “ pallio-cumulus,’’. we are again 
obliged to hesitate in accepting it as a thoroughly descrip- 
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Looking at one of ghe figures in which “cirro- | 
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common with cumulus except that it occupies much the 
same level in the atmosphere. 

Another of the author s terms, “fracto-cunfulus,” which 
he employs for those fragments of low cloud, which, though 
not themselves hemispherical, are nascent of potential 
cumuli, seems a useful word (perhaps @mly open to the 
slight objection that the affix would be liable, if Poéy’s 
system were adopted, to be confounded, especially in MS, 
reports, with his other affix tracto). His French equiva- 
lent “ nuage venteux” is, however, not sufficiently com- 
prehensive,and is open to the same objection as the English 
word “scud,” which involves the idea of rapid motion. 
The low cloud-fragments are not necessarily either the 
concomitants or the precursors of wind. ; 

A highly interesting section is devoted to the clouds 
which have been in England denominated “pocky clouds.” 
The fact that this name has been applied to several distinct 
varieties of clouds is certainly not unduly pressed by 
the author; in truth he scarcely appears adequately to 
realize the amount of misapprehension which has existed 
on the subject of these clouds. A Latin affix would 
certainly have the desirable effect of obliging the observer 
to give attention to the generic form of cloud from which 
hang the characteristic bladder-like protuberances ; thus 
clouds of the cirrus and of the cumulus. type, presenting 
this peculiarity, would no longer. be registered under a 
single title. But Poéy’s proposed affix “globo ” does not 
appear satisfactory, for there is reason: to suspect that 
some observers would be likely to apply it to any spherical 
or apparently spherical masses of cloud. How easily, in 
cloud terminology, misapprehension arises from the mere 
sound of a name the author himself in this very section 
illustrates, when he mistakes the “ roll-cumulus” of the 
a Meteorological Office for ill-developed pocky 
cloud. 

Beset with difficulty as all questions of cloud classifica- 
tion must necessarily be, we yet believe that at the present 
time, and for the present, a useful and unobjectionable 
compromise might be made between the systems of 
Howard and of Poéy. 

Stratus might, without’ dissolution, leave the surface 
of the earth, as it already has dene in numerous meteoro- 
logical records, and be applied to all clouds, not of the 
cirrus type, which arrange thentselves in a horizontal 
bed. Cirro-stratus would then form the descriptive title 
of the ice-clouds. of the higher regions whenever these are 
disposed in a bed, sheet, or veil: The terms cumulus 
and cirro-cumulus may remain undisturbed. If the title 
cumuto-stratus have not. received mortal injury from 
abuse, it might be applied to: those peculiar descriptions 
of “mackerel cloud’or “nuage pommelé,” which are 
only at a moderate elevation, and are not in physical 
structure cirro-cumuli, a class of clouds which much need 
a distinctive title. If zéméus is to be retained, it might 
be subdivided into its two essentially distinct varieties, 
the massive local shower-cloud, and the extensive bank of 
composite rain-cloud ; and®for these varieties. the titles 
cumulo-nimous and strato-nindus, or some equivalent 
expressions, might come into use. ‘The expressive 


| fracto-cumulus should have its place secured; and this 


affix of Poéy’s may have further applications; detached 
pieces of those clouds which tend to arrange themselves 
in horizontal beds (pfeces which are in no sens@ the nuclei 
of cumulus clouds), may conveniently be termed fracto- 
stratus, while to the little wavy or broken shreds of ice- 
cloud which Poéy seems to designate “cirro-strati,’ the term 
Jracto-cirrus mìght perhaps be applied. For the bizarre 
“ pocky clouds,” which, though not nearly®so rare as is 
usuglly suposed, are certainly not common, an affix, if 
descriptive, wouid be none the worsesfor. being somewhat 
outlartdish, ang possibly “ mammata or even “papillato,” 
might be acceptables If the course suggested in the 
present article bee adopted, no very serious changes will 
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have to be made in the application of HowA&rd’s ter- 
minology, and no terms will have either to be coined or 
to be introduced from other systems of classification into 
that of Howàrd, with the exception of the affix “ fracto,” 
and the affix “mammato”’ (or one equivalent to it). We 
have thought it desirable to give illustrations of the types 
of cloud to be dgtinguished by these last names. In the 
first sketch “cumulus’’ is shown with “ fracto-cumulus” ; 
in the second “stratus’’ with “fracto-stratus”; in the 
third the characteristic base of “mammato-cumulus”’ ; 
and in the fourth that of “ mammato-cirrus.”’ 

We are not without hopes that Prof. Poéy will be in- 
duced to give his aid to proposals of moderate reform 
in the direction above indicated. We are convinced that 
he will find it easier to modify, by limitations and ex- 
pansions, a long existing terminology, wherever the terms 


are essentially truthful and expresfive, than to sweep it 
away and introduce another in its place. x 
To return to the book under notice. “How toeclassify 
the Clouds ” would be a more descriptive title than that 
which it possesses. However, the reader who wishes 
to learn the art of cloud observation, with the view of 
learning to forecast the weather, will obtaifi ®aluable in- 
formation from the descriptions which the author founds 
upon his own observations, as well as from those which he 
quotes from other observers, e.g. the exquisitely truthful 
description of cirrus quoted from Bravais (pp. 64 and 65). 
Some of the remarks on the azimuthal rotation of the 
clouds in Havanna, and on other phenomena, are well 
worthy of the attention of meteorologists. Here, e.g. is 
an observation, which, taken in conjunction with the 
inclination of the axes of cyclones and anti-cyclones in- 
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dicated by cloud-observatiows in Europe, and also with 
the recent conclusions of Prof. Loomis as to the sequence 
of winds at the American mountain observatories, may 
point to an important general law ; “dans le plus grand 
nombre de cas, le vent anticipe sur les fracto-cumulus, 
ceux-ci sur les cirro-cumulus, et ces derniers sur les cirrus, 
C'est-à-dire de bas en haut, au lieu déétre de haut en bas. 
Ce fait parait contredire l’hypothése que les courants 
supérieurs déterminent, de Epis en proche, le passage, 
sous le même parallèle, des courants inférieurs jusqu'aux 
vents de surface” (p. 127). 

One who writes on a generally neglected subject, to 
which he has himself devoted much attention, is often 
tempted to accept too readily as grist anythiag that c®mes 
to his mill, and Prof. Pgéy is not altogether frg from 
this tendency, especfally in those parts of his works in 
which he launches out into very questjonable hypotheses 











both on the theory of winds, and on the action of heat and 
of electricity upon the clouds. Still more to be regretted is 
a certain looseness, not so much of language as of con- 
ception, which occasionally leads him to make some 
surprising statements, as well as to employ inaccurate 
expressions. e 
He usually speaks of the water-clouds as composed of 
aqueous vesicles, sometimes of vesicular vapour, In one 
passage, speaking of frozen clouds, he talks of the “ vesi- 
cular vapour passing from the state of particles of ice to 
those of snow ” (p.77). 
°A protest is necessary against his often repeateé defini- 
tion of cumulus as a “cloud of the horizon.@ He says 
(p. 23), “Nous pouvons assurer que, sous toutes les 
latitudes du,globe, les cumulus sgnt spécifiquement des 


| nuages d'été, de jour, et de Vhortzon.” And again (p. 194), 


“ Ils demeurent toujours confinés à l'horizon, et ne travers- 
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entjamais la régionæmithale quils n’atteignent même pas. 
Cette seule cireonstaticé distingue profondément les cumu- 
lus des fracto-cumulus.”’ ‘Truly a profound distinction ! 
We had supposed that in rggard to clouds, as in some 
other > matters, “‘ofie man’s horizon is another man’s 
zenith.” “Are scloud-classifiers really driven to such ex- 
tremities? “What would be thought of the botanist who 
appetided to his description of the U/macee the statement 
that “the trees belonging to this family are objects seen 
upon the horizon,” and then proceeded to meet the 
reasonable objection of the surprised reader by the remark 
that certainly the elm trees around his (the botanist’s) resi- 
dence, were all seen near the horizon? Yet this is how | 
(p. 24) the author handles his descriptions of cumulus. 
(The fact of course is that the characteristic form of 
cumulus is not readily discernible when the cloud is near | 
the zenith.) A somewhat similar remark, made by the 
author in explanation of the fact that a belt of cirrus, 
clearly visible towards opposite points of the horizon, is | 
frequently invisible, or nearly ‘so, overhead, a fact of 
which the optical explanation is obvious, is so strange 
that we must. quote it. “ Nous Fattribuons à l'extrême 
degré.de froid que nous avons toujours observé dans la 
région zénithale, relativement aux autres azimuts, Sous 
cette basse température et cette extrême sécheresse, la i 
vapeur d’eau se maintient à l'état élastique, et se précipite | 
difficilement sous la forme de filaments extrêmement 
déliés. Cest pour cela que les cirrus sont plus rares, 
mois denses et. passagers vers la région zénithale,”’ 

. 69). 

Pit is with reluctance that we notice statements of this 
kind in a work the general idea of which we admire, and 
in the aim of which we cordially sympathise, 

W. CLEMENT LEY 














‘THE PLANETS OF THE SEASON 
MARS 


the two great leaders of the planetary system have 
filled us with astonishment at their magnitude and | 


JE 


velocity, and with perplexity in the contemplation of 
arrangements sọ incomprehensibly unlike our own, they 
have not exhausted all the resources of the season. There 
yet remains a much nearer and more intelligible neigh- 
bour, who possesses a peculiar interest for an opposite | 
reasOh—his similarity to ourselves. ‘This especial cha- 
racter of the ruddy planet has long been known’ to 








Muchehad been expected at that | 
last opposition from the broad expansion of his disk, but 
the indistinctness of detail was a general source of disap- 
pointment here, though the success of Schiaparelli at 
Milan and Green at. Madeira showed that the fault lay 
chiefly—-perhaps not exclusively—in the English sky. My 
own impression certainly then was that, besides. the want 
of clear outlifie inseparable from so low an altitude, there 
was a deficiency in decidedness of form and strength of 
tone as compared with previous observatio§s, the cause of 
which. may shave.Jain. in the atmosphere of the planet, 
affected possibly by especial proximity to the sun in,an 
orbit .of,gonsiderable. excentricity, At any rate, we may 
eet pope to.find.the present season more favour- 
able for exploration than the last ; for though at nearest 
approach we have only had 23” of disk instead of 29/74 
in 1877, success depends, with equal instrumental sharp- 
nes$, much more upon altitude and steadiness of air than | 
on increase of visible surface. Schiaparelli was enabled i 
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‘to obtain ‘his most valuable results after opposition, when 


the diameter had decreased to 20” or even 16”, and he 
asserts that he was able to continue his resgarches with 
advantage even till it came down to less than 6”, 

We have alluded to the special interest of this planet 
arifing from its supposed close correspondence with the 
earth, and it may not be out of place orthis occasion if 
we bestow a little pains in examining the ground of that 
supposition, This we may conveniently do by imagining 
what would be the telescopic aspett of our own globe at 
a distance not equal to that of Mars, as we should then 
appear about twice as large, but such as to reduce ‘our 
apparent diameter to equality with his in a favourable 
opposition. . a ipe, 

There is every reason to believe that our surface would 
then appear mapped out by a distinct separation into 
oceans and continents, the fluid being darker, than the 
solid masses, and preserving their bluish-green tinge but 
little affected by distance. Except in very shallow parts, 
their darkness would be uniform from the rapid absorp- 
tion of incident light, and their contour would be sharply 
defined. The general hue of the land would be lighter ; 
and at a distance where its variegated patches of colour 
would be separately undistinguishable, the result would 
be a grey resulting from the mixture of many tints, ex- 
cept where tracts such as the great. deserts. or prairies 
might subtend a sufficient angle to preserve their natural 
hue, or where extensive forests might rival seas in depth 
of tone. In many. places, too, brilliant. streaks and 
patches would show where mountain masses were capped 
with dense clouds, or surpassed the level of perpetual 
snow; but our largest rivers, except possibly at some 
great embouchure, would be totally imperceptible. 

Such, in its general lineaments, would. be the distant 
aspect of our globe, if the whole lay at once distinctly 
before the eye. But this would never be the case. The 
formation and transference of masses of vapour would 
produce incessant and most uncertain changes. In some 
regions and at certain times of year there would be un- 
broken clearness ; in other tracts the outlines and colour- 
ing of land and sea would be indistinct, or concealed, at 
times for short, but occasionally for very lengthened, 
periods, And the interposition would. doubtless be 
always of a white. aspect, since such is the character of our 
clouds wherever they are illuminated by the sun. Towards 
our polar regions this whiteness.would. i 
the form of ‘great spots, excentric as regards t 
rotation, increasing through and. after the winter, with a 
corresponding diminution. after the- summer solstice. 
There would always be, however, : 
even atthe warmest. period, and its o 















yould pro- 


; gloud ese would 
probable features of the earth, presented to 
us at a distance of seventy or eighty millions of miles, 
in what respects shall we be able to trace the resem- 
blance on Mars? We are sgon brought to the conclusion 





| that, according to the general rule already referred to, 


there is more analogical than identical correspondence : 
the inclination of axis, the excentricity of orbit, the 
duration of day and night, the respective length.of the 
seasons—-from the relative similarity but not identity. in 


| these particulars, we are prepared to meet. with the same 
| kind of proportion throughout. 


As far.as aspect goes, a 
solid and fluid condition may be thought to divide each 
superficies; bet if so, the land there is in a mush larger 
ratio to the water; and if the colour of our. oceans is 
repeated on Mars, we have little. to correspond with the 
orange-yellow tinge which, since it leaves unaffected the 
polag snows, cannot arise* from atmospheric. absorption. 
The so-called seas, too, though in sonte places apparently 
deep abti dark frequently shoal 8 and show sabaqueous 
markings in a way that? perhaps would be scarcely paral- 
leled in our own. 
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In atmospheric conditions, indeed, we find great ap- 
proach to identity ; yet even here there are discrepancies ; 
the polar snows of the earth would probably not be dis- 
tinguishable from the upper surfaces of terrestrial clouds 
floating in any latitude, while on Mars such peculiar 
whiteness,» though sometimes vividly brought out in 
certain localities is by no means universally concurrent 
with the local indistinctness and confusion that so often 
puzzle the areographer. The action of solar heat on the 
polar deposits seems identical, and yet it may be a ques- 
tion whether our Arctic snows are marked out by as 
tegular a contour as those of Mars, and still less would 
they show what has often been observed there—a strongly- 
marked border of darkness, And however stnkmg and 
suggestive may be the fact that in‘either globe the 
thermal axis is not that of rotation, we have the dis- 
crepancy that on Mars the glaciation is reduced in a 
much greater ratio, so that the pole, according to Schia- 
parell, was, in 1877, entirely free. This observer, who is 
fully impressed with the terrestrial theory, admits that the 
vertical sunlight, instead of producing clouds, as on the 
eaith, appears to clear the sky of Mars, and thinks the 
atmospheric changes there of a° more simple nature. 
That the southern hemisphere would be subject to greater 
extremes of temperature than the opposite, as shown by 
the variation in size of the white caps, might have been 
expected as a direct consequence of the elliptical form of 
its orbit greatly surpassing our own. 

A passing reference will be sufficient to the brighter 
zone, which, according to some observers, distinguishes 
the edge of the disk, but which others, including myself, 
have never detected; or to the bluish or greenish 
patches sometimes noticed on the limb. Such appear- 
ances may be mere results of contrast ; at any rate they 
may be left on one side as not directly affecting our 
present comparison, But there is one consideration 
which cannot be thus disposed of, and which, obvious as 
it is, seems to have been taken Little into account—the 
very different amount of solar radiation on the two 
planets. The heat derived from the sun on Mars is only 
from 4 to 4 of that received by ourselves. And thus we 
seem reduced to the alternative of either abandoning to a 
considerable extent the supposed closeness of resemblance 
in material and constitution, or of maintaining it by the 
hypothesis of a supply of heat on Mars denved in 
some other way. No ice such as ours would be so 
reduced by the unaidetl action of that distant sun— 
no terrestrial continents could remain so long unclothed 
with snow. The dilemma is a curious one. It may 
not be incapable of explanation, but it certainly requires 
more special and careful consideration than it has yet 
received, 

We have been looking at the subject much as though 
a supposed view of the earth at a suitable distance might 
be fairly paralleled with a corresponding representation 
of Mars as drawn by the best observers. But it must be 
added, with much regret, that such is not yet the case. 
As to certain main features of that planet, there is indeed 
a very satisfactory agreement ; but with regard to others, 
and as to details in general, we feel, as a first impression 
some extent of disappointment. It may be fairly admitted 
that the disk is after all not large, and its markings often 
feeble; and there is great diversity in instruments, and 
eyes, and¢hands, and aptitude for the work. Yet still an 
exhaustive survey, of which we cannot even indicate the 
materials in this place, but which we trust will be carned 
on, as iť has been most ably commenced, by Dr. Terby of 
Louvain, would show much unexplained, and some things 
unsatisfactory. Madler laid the foundation of definite areo- 
graphy; but his successors, whilg enlarging, have not always 
confirmed his results, and, to say nothing ef others*who 
havebestowed much paing upon the subject with mage or less 
mutual agreement, our own keen-gyed and accomplished 
Dawes—atleastasrepresented by Proctor as found to differ 
e 





in some parts materjally from Lockyae. Kaiser, and Secchi. 
At the last opposition in 1877, the stbject was taken a 
hand with especial zeal and perseverance by Schiaparelli 
at Milan with an exquisitely sharp Merz object-glass of 
7°15 inches aperture and rodeet 8 ificheg focus, and by 
Green, who went out purposely to Madeira with a 13-inch 
mirror by With, the perfect polish and critgca) definition 
of which are sufficiently guaranteed by the maker’s name. 
Each did his best ; each was far in advance of the other 
observers of the season; and yet at first sight there is 
more apparent difference in their results than might have 
been expected, It is not surprising that in the case of 
minute details each should have caught something pecu- 
liarly ‘his own ; but there is a general want of resemblance 
not easily explained, till, on careful comparison, we find 
that much may be due to the different mode of viewing 
the same objects, to the different training of the observers, 
and to the different principles on which the delineation 
was undertaken. Green, an accomplished master of form 
and colour, has given a portraiture, the resemblance of 
which as a whole, commends itself to every eye familiar 
with the original, The Italian professor, on the other 
hand, inconvenienced by colour-blindness, but of micro- 
metric vision, commenced by actual measurement of 
sixty-two fundamental points, and carrying on his work 
with most commendable pertinacity, has plotted a sharply- 
outlined chart, which, whatever may be its fidelity, no one 
would at first imagine to be intended as a representation 
of Mars. His style is as unpleasantly conventional as 
that of Green indicates the pencil of an artist; the one 
has produced a picture, the othera plan. The discord- 
ance arising from such opposite modes of treatment 
would naturally be less real than apparent; still, a good 
deal remains that it is not easy to harmonise. Let us 
hope that during the present favourable opportunity, much 
may be effected towards clearing up the obscurities that 
still rest upon the study of Mars, Every contribution 
may prove of use, provided it is the result of that con- 
scientious spirit that will show only what it sees, and take 
care to show it well. 

A suggestion may be permitted that observations in 
the twilight might obviate the unpleasant glare arising 
from the vivid light of the disk, or that a screen-glass 
might be advantageously employed for the same purpose 
at a later hour. 

Meanwhile the nomenclature of the spots—a point of 
increasing importance for identification—is ina state of 
pitiable confusion. This ought to be remedied at once; 
and its revision could be more suitably intrusted to no 
one than to Dr. Terby, who so thoroughly knows its 
difficulties, and is so competent to decide upon some 
system that may be adopted with the general concurrence 
of observers. 

With regard to the satellites, we have entered into so 
much detail about the primary, that little space remains 
for them. Yet we must express our hope that, once 
discovered, they may be mort easily caught in our larger 
instruments, and that the magnificent reflector of Mr. 
Common may, as is very possible, inciease their recog- 
nised number. Those already discovered are certainly 
among the most wonderful objects in the whole solar 
system. So disproportionally minute, according to our 
limited ideas of proportion ; so speedy in thgir revolution 
that the innermost rises in the west and sets in the east, 
and compassey the whole heavens more than three times 
in a Martial day; so close that the same attendant ranges 
at less than 4,000 miles from the surface of his primary ; 
so much of their time invisible in total eclipse; so power- 
l€ss to influence any fluid mass beneath them ; oae might 
call them exceptions, while yet they aresamong the 
strongest illustrations of the great principle of identity of 
character combined with the extremest variety in degtail, 
in the inscrutable work of the Creator. 3 

s T. W. WEBB 
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RECQADING SUNSHINE! 


O far as I have seen there is in use at present but one 
ferm of apparatus which effects an automatic regis- 
tration of the duragion and the times of sunshine, and 
that is the instrument of C4mpbell, in which a sphere of 
glass is so.disposed as to burn a piece of wood or paper 
by the conte#tration of his rays when the sun may chance 
to shine. During the past few years I have devoted some 
attention to this matter and devised a number of appli- 
ances having the same object for their end but differing 
materially both in their construction and in the manner 
of their use from the apparatus I have named. 

One of, these, with your permission, I will now describe. 

It is an arrangement which places a lead pencil on a 
sheet of paper and writes down therewith when and for 
how long the sunshine lasts. 

It consists essentially of a differential thermometer with 
a long horizontal stem, in which latter is contained 
Taron ees the greater portion of its length some fluid 
intended to operate by its weight. This thermometer is 
attached to a scale beam or some equivalent device which 
also carries the pencil by means of which the record shall 
be made. 

The whole is so arranged that in its normal state it 
rests gently—upon that side to which the pencil is no¢ 
attached—on an embankment provided for that end. 

Close beneath the pencil pointa disk of metal rotated 
at the proper speed carries a paper dial whereon marks 
and figures are engraved corresponding with the hours at 
which the sun may shine. 

When using this instrument I have it inclosed within a 
box which permits one bulb only of the thermometer— 
that most distant from the clock—to be affected by the 
radiance of the sun, which when it shines expands the air 
contained therein, forces the fluid along the tube and by 
altering the equilibrium of the beam brings some portion 
of its-weight to bear upon the pencil point, and so the 
record is commenced. 

When the sun becomes obscured, the air expanded by 
his rays contracts, the fluid in the tube returns, the normal 
equilibrium is restored, and the pencil ceases to produce 
its mark. 

. _ In the instance of the instrument I use the stem of the 
thermometer is 18 inches long and the eighth of an inch 
or thereabouts in bore. 

Mercury in consideration of its weight is the fluid I 
employ, and in conjunction with it some sulphuric acid is 
inclosed, because of the mobility which is thereby gained. 
I am aware that in these circumstances mercuric sA phaté 
is very slowly f8rmed, but after two years' lapse of time no 
inconvenience has been caused thereby and the mobility 
of the mercury remains. . 

The bulbs of the thermometer are 2 inches in diameter 
or thereabouts, and that they may be more rapidly affected 
the glass thereof is thin. Both are blacked, and the one 
intended to receive the radiance of the sun projects above 
the box in which the apparatus is contained, into a dome 
of glass, 


~ NOTES 

W. HEPWORTH DIXON died very suddenly early on Saturday 
morning.” He was best known to us as a builliant writer and 
speaker, and but comparatively few knew how profoundly, and 
with what patient determination he would sift the truth, alke of 
even the most well attested, as of the most apparently trivial 
fact, before making use of it in his work, Only those within 
the cirche of his more intimate friends were aware how well he 
followed and how easily he grasped the progress of scientific 
thought. In this circle were several with whom and about 
whase labours he delighted to converse, and noge could listen 
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without efinng by the practical views his vigorous intellect 
suggested, the more so as they were possibly induced by quite 
other claims of thought, These columns have called attention 
to the ethnological value of his researches in America. His 
travels, especially those in the Far West, in the wilder parts of 
Russia, in the Holy Land, and in Cypris, attended at times 
with personal risk, are full of suggestive int@&est to the scientific 
mind, and we may shortly to call attention to some of the 
salient facts connected with natural science which they contain, 
In his early days he studied astronomy and kindred subjects, 
and it almost seemed at one period of his life that his bent would 
have led him more deeply into these researches. ‘That this early 
inclination never forsook him, even those who knew him least, 
may gather from his attendance at the meetings of the British 
Association, his unremitting labours as chairman of the Palestine 


meetings of our learned societies, His surviving son, Harold, 
is already known as a teacher of natural science at Oxford 
University. 


THE death, on December 18, is announctd of Prof, Franz 
Boll, who has filled the Chair of Physiology and Comparative 
Anatomy in the Roman University; he was only thirty years of 
age. Born at New Brandenburg in February, 1849, he studied 
at Berlin and took his Doctor’s degree in medicine and suigery 
in 1869, When httle more than twenty years old, he became 
assistant to Dubois-Reymond in his physiological laboratory at 
Berlin. Having been obliged on account of his health to seek 
the warmer climate of Italy, he was in 1873 offered an appoint- 
ment ım the Roman University, and in 1877 was, by the 
unanimous decision of the Commission of Examiners, elected to 
the chair he has since held. His researches iegarding the 
arterial circulation of the retina are recognised as a most valuable 
contribution to physiological science. 


GENERAL surprise is naturally expressed that Dr, William 
Farr has not been appointed to succeed Major Graham as 
Dr. Farr’s qualifications for the post are 
known to all the world; but it has been confeired upon Sir 
Brydges Henniker, Bart., for what reason we have failed to 
discover. It must be regarded as an almost national misfortune, 
though it will surprise no one, that Dre Farr has resigned his post 
as head of the statistical department, ~ 


THE Hannoversche Courier announces that Leibnitz’s long- 


‘lost calculating machine has been recovered. Leibnitz invented 


and constructed this machine in 1672, during his stay in Paris, 
It can add, subtract, divide, and multiply, and was the wonder 
of the tme. This machine became the property of the Hanover 
public library, but long ago disappeared from among its treasures, 
All that was known about its disappearance was that it had once 
been sent to an instrument maker at Gottingen to be repaired. 
It has now turned up again in the Gottingen library, and through 
the efforts of Dr. Bodemang, the lbraiian of the Hanover 
public library, has again come into the possession of the insti- 
tation, 


Ir is only about a year since we gave some account (NATURE, 
vol. xviii. p. 361) of the railway bridge which spans the Firth of 
Tay at Dundee, and om Sunday it was the scene of one of the 
most teirble railway accidents on record. With the details of 
this sad occurrence our readers are no doubt familiar; for accu» 
rate information as to the prime cause we must await The search- 
ing inquiry which will no doubt be instituted. The structure 
appears to have been subjected to the most rifid tests before 
being opened to traffic, but we fear there must have been more 
than one screw loose somewhere. Upwatds of 3,000 feet of the 
high girders aie*repoited to have Ween Swept away. One con- 
Jecture 1s that the trajn bid got well upon the girders when a 
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gust of greater strength had caught the structme. Thgre would 
thus be, in addition to the ordinary vibration of the train, an 
enormous lateral pressure from the wind. The carriages of the 
train would also, of course, feel the full force of the blast, and 
once the weakest part yielded the whole would go with a sudden 
crash, Ina letter to the Glasgvu Herald, Prof. Grant states 
that the storm of Punday was the most violent in Scotland for 
thirty years, and that the rate of the wind about 7 P.M. was 
upwards of seventy miles per hour, equal to a pressure of forty- 
two pounds per square foot. No doubt there were frequent 
sudden gusts reaching a rate of-ninety miles per hour, A Com- 
mission of Investigation has already been appointed. 


THE Times correspondent describes a visit he made to inspect 
Mr, Edison’s new electric light at Menlo Park. Two of the 
lights had been burning continuously for ten days without 
injury to the baked cardboard horseshoe in the little glass globe 
which furnishes the light, Cardboard, he states, seems suffi- 
ciently durable, successfully resisting quite rough usage, such as 
dropping, shaking, turning the current on and off thousands of 
times, and raising -the intensity of light to that of 400 candles. 
All the arrangements are simple. Mr. Edison will put about 
800 lights at Menlo Park, while the inventions immediately go 
into practical operation in New York city. The globe contain- 
ing the horseshoe is exhausted to one-millionth of an atmosphere 
by the Sprengel pump, measured by the M’Leod gauge. By 
successfully dividing the electric current Mr, Edison gets indi- 
vidual lamps of 16-candle power, each lamp having 1co chms 
resistance. Light is turned on or off, and the current regulated 
with the same ease as gas is, while the current can be transmitted 
on wire as small as No, 36. The central regulator contains an 
even current, while the meters accurately measure the supply 
furnished to each consumer. Mr, Edison finds that the best 
generators are of five to seven horse power, each one-hoise 
power maintaining eight lamps. Each lamp costs about one 
shilling to manufacture, while a supply equivalent to 10,000 feet 
of gas can be produced for tenpence or less. Mr, Edison 
calculates the cost of furnishing light thus :—the consumption of 
3 1b, of coal in a steam engine will maintain eight to ten lamps 
one hour, Mr. Edison’s system also furnishes electric power 
for small industries, such as running sewing machines. Mr, 
Edison’s light is bright, clear, mellow, regular, fiee from 
flickering or pulsations, while the observer gets more satisfaction 
from it than from gas. Mr. Edison lights at Menlo Park, 


dwellings, offices, desks, street-lamps, also laboratory and work- ` 


shop, making it available for every lighting purpose for which 
gas is used. 


Proressors C, A, F. PETERS (director of Kiel Observatory) 
and Albeit von Kolliker (Wurzburg) have been decorated by 
the King of Bavaria with the Maximilian Order for Art and 
Science. i 


' TuE death is announced of Dr. Alexander Sadebeck, of 
Kiel, professor of mineralogy an& geology at Kiel University, 
on December 9, 1879, at the early age of thirty-six years. 


THE Emperor of Austria has presented the Austrian Gold 
Medal for Arts and Sciences to Herr Wilhelm Hoffmann, of 
Dresden, in recognition of his merits in, advancing the art of 
photography. 


On January 2, 1882, the University of Wurzbuig will cele- 
brate the ‘gooth anniversary of its foundation. The Bavarian 
Government had intended to set aside a sum of 2,000/. to defray 
the expenses of the celebration. The Finance Committee of 
the Bavarian House of Deputies have, however, dechned to 
allow the sum in questéon. ce 


e . 
THE two first pats ‘of an interesting work, ‘ Bibliotheca 
Belgica : Bibliographie générale des Pays Bas,” have just been 


published. The editor is M. Ferd. vam der Haeghen, librarian 
of Ghent University. The nork will contain (1) the description 
of all works printed in the NA@herlands dung the fifteenth and 
sixteenth ‘centuries, as well as of the principal ones piinted 
between" 1600 and 1879; (2) a°description of all works whose 
authors are born Netherlanders, as well as of all works printed 
abroad which refer to the Netherlands; (3) a 2 ut of all the 
works printed by Netherlanders who settled abroad. 


A HIGHLY interesting discovery has recently been made on the 
Russian peninsula of Kertch. The director of the Kertch 
Museum discovered a tomb dating from the third century B.C., 
and from the reign of Persidas II., King of the Bosphorus. The 
tomb is situated on the road from Temruk and near the Sennaja 
Station. In it were found (1) a thick gold necklace, with a 
lion’s head at each end; (2)-a gold crown of about one inch in 
breadth, the exterior part being formed ‘of intertwisted rings, 
and ornamented with fine stones ; (3) several pairs of gold ear” 
rings; (4) two gold chains, of which one is ornamented with 
figures; (5) two gold bracelets ; (6) a round gold brooch, and a 
gold pin representing Venus and Cupid; (7) four gold leaves ; 
(8) a pearl necklace, some amulets, and three small gold rings; 
(9) a phial, an urn, a vase, a spoon, &c.—all these of silver. 


THE opening meeting of the Epping Forest and County of 
Essex Naturalists’ Field Club will be held on Saturday evening, 
January 10, at the rooms of the Buckhurst Hill Art Clakses, 3, 
St. John’s Terrace, at seven o'clock. The objects of the club, 
as set forth in the proposed 1ules, are as follows :—‘‘ The investi- 
gation of the natural history, geology, and archzology of the 
County of Essex (special attention being given to the fauna, 
flora, ‘geolozy, aud antiquities of Epping Forest), the publica- 
tion of the results of such investigations, the formation of a 
library of works of local interest and other publications, and the 
dissemination amongst its members of information on natural 
science and antiquities.” Excursions, under skilfal direction, to 
various localities of interest to the naturalist and antiquary, will 
also be a main object of the Club, The Club will strongly dis- 
courage the practice of removing rare plants from the localities 
where they are to be found or of which they are characteristic, 
and of risking the extermination of rare birds and other animals 
by wanton persecution ; ıt will also endeavour to use its influence 
with landowners and others for the protection of the same, and 
to dispel the prejudices which ate leading to their destrugtion. 
In like manner the club will endeavour to cultivate a fuller 
knowldige of local antiquities, historical, popular, and 1diomatic, 
and to piomote a taste for carefully preserving the monuments of 
the past from wanton injury. Considering the fine field offered 
to the biologist in Epping Forest and the surrounding country, 
itis certainly a matter of surpiise that a society similar to that 
now in process of formation was not long since founded. We 
tust the club will meet ample support. 


Tue latest news from the St. Gothard Tunnel states that the 
thickness of the soft strata recently encountered was only ten 
metres, and that the boring machines aie again at work on solid 
and firm rock. 


AN earthquake is reported fiom Agram. It occurred during 
the night of December 8, 1879,-and lasted three seconds. 
Another phenomenon of the same nature was observed át 
Seisenberg (Carmola) on December 4, at 6.45 A.M., -lasting 
two seconds, e direction of the shock was from north to 
south. Ten minutes later a second shock was felt. The inten- 
sity of the shocks was alarming. A smart shock was felt at 
Geneva on December 30, at 12.15 P.M. Several ghocks were 
felt on December 26, at Lyons, where the winter has been 
exceptionally severe. PA . 

THE Times correspondent describes an eruption of Vesuvius 
on the night of December 18, 1879. The mountain has-been in 





an uneasy state for severfl years, and slight eruptions have con- 
stantly taken place ; but the climgx seemed to have been arrived 
at on the’r7th, when Vesuvius changed its mantle of snow for 
one of fire, As the witid blew furiously fromthe north-east, the 
lava descended in the direction of Portici, covering a large 
portion of the cene and presenting a magmficent spectacle. On 
the 18th there was less disturbance; but even in its state of 
greatest activity the mountain made none of those awful efforts 
which form a grand eruption. There were some local shocks, 
and a heavy breathing from the furnace, but there was no 
tremendous explosion. The cup was full, and it fowed over. 
This flowing over, however, 1f continued to great excess, may 
produce far greater disasters than a roming dischmge which 
finishes the whole business. Prof. Palmiem’s reports of Mount 
Vesuvius state that the present modest eruption has lasted since 
1875. It commenced at the bottom of the vast and deep crater 
left after the eruption of 1872, and was therefore only visible to 
those who ascended to the summit of the mountain, But now 
this crater is filled up by the new lava which flowed at successive 
periods, and therefore the fresh streams which issue from the 
eruptive cone flow down the external parts of the mountain, 
generally on the side towards Naples. The new eruptive cone 
has giadually increased in height until it now protrudes about 
fifty feet above the edge of the old crater. 


WRITING to the Western Daily Press under the date of 
December 22, 1879, Prof, Silvanus Thompson says :~I had the 
opportunity about half-past ten this morning of witnessing from 
Clifton Down a phenomenon which enjoys the repute of being 
very rare. The entire gorge of the Avon was filled with mist, 
so that the river in the bottom and the Leigh Woods opposite 
were quite obscured. Standing on the western extremity of the 
Observatory Hill, I observed a dim gigantic figure apparently 
standing out through the mist upan one of the lower slopes of 
Clifton Down, where it runs down in undulating ridges from the 
promenade towards the river. A moment’s glance sufficed to 
show me that it was my own shadow on the mist, and as I waved 
iny arms about the gaunt spectre followed every movement. A 
gentleman who stood beside me likewise saw his spectre, but not 
mine, as we ascertained by the movements executed ; nor could 
I see his, unless we stood so close together that the spectres 
seemed combined into one. The analogy presented by these 
species with the famous Spectre of the Brocken, seen by travellers 
in the level rays of the morning sun from the summit of that 
celebrated mounjgin, and described by Sir David Brewster in 
his “Letters on Natural Magic,” is very striking. 

A PRIZE of 200/, has been offered by the Rev. E. Wyatt 
Edgell, through the Sanitary Institute of Great Britain, for 
the best essay that may be sent in by August 1 next, on 
‘The Cause of Hereditary Tendencies in Health and Disease.” 
The subject is of first importgnce in its bearings not only on 
personal but on natural health, and the Council of the Institute 
expects to receive many valuable contributions in competition. 
It only regrets that the generous donor, who for a long time has 
filled the office of Honorary Treasurer of the Institute, 1s obliged 
to resign office owing to a state of impaired health, which demands 
for a time regdence abroad, The Chairman of Council of the 
Institute, Dr. Benjamin W. Richadson, F.R.S., and Dr. W. 
Farr, F.R.S., are appointed adjudicators of the prize. 


Pror. F. W. HUTTON, of Dunedm, New Zealand, has been 
appointed to fill the new Chair of Biology in the Canterbury 
Collegesat Christchurch. In consequence of this move the Chair 
of Natural cience in the Otago University is vacant, We have 
not heard what steps aie being taken to fill it. 


A REMARKABLE antRropological discovery hæs recently “been 
made at Sypniewo, near Marienwerder (Prussia), by Herr 
Wilckens. In a bronze cauldron. which was imbedded in the 
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ground segeral feet deep, were found calcined human bones 
(apparently both male and female), a golden hoop, an open 
necklace with hook and eye, two square sticks of greenish glass 
with marks on them, similar to the eyes of dice, twenty button- 
like ball segments without holes, four bronze plates, and frag- 
mefits of some metal implements evidently burnt withethe bodies. 
The articles seem to be of old Etruscan or Plagnician workman- 
ship, and are now in the hands of the Historical Society of 
Marienwerder. 


“WATER ANALYSIS,” by Prof, Frankland, a long-promised 
contribution to an important question, will be pubhshed during 
January, by Mr; Van Voorst. 


IN reporting the reception of Prof. Nordenskjold and the staff 
of the Vea at Nagasaki, the correspondent of the North China 
Herald notes that there was not a single case of scurvy during 
the whole voyage. This, he learns, was owing to the free use 
of a curious little berry that springs out of the eternal ice and 
snow during the short summer; it beais profusely, and has a 
taste like the raspberry, but more acid, The fruit is dred, and 
then mixed with the milk of the reindeer, and it can be cariied 
in a frozen state for thousands of miles, There was also used a 
curious kind of food made from the whale’s hide, which is pickled 
and eaten freely during the winter. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Yellow Conure (Conusus solstiliahs) from 
Guiana, received in exchange ; a Vulpine Phalanger (Phalangista. 
vulpina), a Geoffroy’s Dove (Persstera geofroit), bred in the 
Gardens, 





GEOGRAPHICAL NOTES 


THE eminent Russo-German traveller, Dr, Wilhelm Junker, 
well known by his successful tours in the Nile districts, left 
Cairo for Chartum on December 1. He travels wå Suez and 
Suakin, and hopes during the present winter to reach the Upper 
Nile distiicts beyond Chartum. This time the Monbuttu land 
will form the basis of his operations, and he intends to penetrate 
into the interior in the direction of the Congo or the Schari 
rivers. 


Dr. GERHARD ROHLFS has arrived at Rome on his return 
from North Africa. 


THE expedition charged with the investigation of the question 
whether it is possible to conduct the waters of the Amu Daria 
into the Caspian Sea has started from St. Petersburg. ,General 
A. J. Gluchowski is commander of the Expedition, and M. 
Holmstrefn acts as chief engmeer. MM. Bole, Svichtchoff, and 
Macgimovich are assistant engineers. Prince Gedroitz takes 
part in the expedition in the capacity of geologist. These 
gentlemen will be joined by Capt. Roop, from Turkestan, and 
by Engineer Hellmann, from the Caucasus. The company will 
first proceed to the delta of the Amu Daria, and then begin the 
investigation of the river’s course and of the surrounding territory, 
with regard to elevation, geology, &c., &c. It is considered that 
two or three years will be necessary for collecting the materials to 
finally decide the question. g : 

ProF. BASTIAN has arrived at Batavia. He has "made im- 
portant ethnological and anthropological researches in Assam, 
and has also brought together a valuable collection of illustrative 
specimens. He then continued his studies in the Padang 
Islands, and will now do the same on the island of Java. 


THE Geographical Society of Hamburg has eleged the well- 
known author of numerous descriptions of travels, cities, and 
countries, Herr Ernst von Hesse Wartegg, as a corresponding 
member, 5 ` 


THE Archbishop of Algiers has recelved from Zanzibar 
favourable reports of the eighteen missionaries gwho left Algeria 
last June and had 1eached Ugogo, as also of the missionaiies 
set out last,year for Sa ae ika. The latter had lost their 
superjor, Pére Pascal, but d arrived St Ujiji and had been 
well reeived there by the English*mission and the Arab chiefs. 
They had explored Urwndi, a rich region, which they depict in 
altogether different®colours from Stanley, and by invitation of 
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the Sultan of Bikari they had established a station, copmencing 
operations by rescuing abandoned infants. The Abbe Debaze, 
on the other hand, had been twice deserted by his porters, had 
been plundered of a great pait of his outfit, and had returned 
sick and diseoliraged to Ujiji, where the Algerian and English 
missions were nursing bin. It was not known whether he 
would recémmence the exploration intrusted to him by the 
French Governmept. 


THE death is announced of Prof. Wappaus, of Gottingen, 
an industrious German geographer, 


THE newly-established Geographical Society of Rochefort 
has just issued the first number of their Bulletin, the more note- 
worthy contents of which are a paper by M. L. Delavaud on 
the Portuguese in Central Afiica before the seventeenth century, 
and another by M, Silvestre ou Indo-China. 





ON THE HETEROSTYLISM OF “MELOCHIA 
. PARVIFOLIA” 


MMELOCHTIA PARVIFOLIA, H.B.K. (nova gen. et spec., 

pl. v., 325) is a very common plant on the dry plains in 
the neighbourhood of Caracas, where it flowers nearly all the 
year round, and not only in the month of January, as Kunth says 
in his descaiption, which in all other respects is a very complete 
and good one. I was led to notice the heterostylism of this plant 
when comparing carefully Kunth’s words with a specimen I had 
brought home. Humboldt’s specimen belonged to the long- 
styled form, for Kunth says :-—Stanuna petalis dimidio breviora, 
Styli longitudine petalorum. Mime was short-styled, so that I 
found these proportions to be inverse, I searched immediately 
our sabanas (or plains) for long-styled plants, and came at once 
across a considerable number of both forms. A comparison of 
their flowers gives the following result :— 


Short-styled Flowers. Long-styled Flowess. 
x. Stamens as long as the | r. Stamens half as long as the 
petals, petals, 
2. Styles scarcely half as long | 2. Styles as long as the petals. 
as the stamens. 3. Slgmata with many and 
3. Stigmata with few and short rather long papilla. 
papilla. , 4. Styles with stellate hairs. 
4. Styles without stellate hans. , 5. Pollen grains :— 
5. Pollen grains :— s a. Dry, elliptical, obtusely 
a. Dry, globulu, diam. ; triangular in cross- 
0 044mm, H section, diam, 0°044 x 
6, In water, globular, 0°024 mm, 
diam, o'060 mm, 6, In water, globular, 
c. In ale. abs., glokula, diam. 0'052 mm. 





diam. 0'036 mm. c. In ale, abs., elliptical, 
. diam, 0'040 x 07028 


mm, 


(My measurements weie made with a glass micrometer by 
Oberhauser, five divisions of which are equal to 0'02 millimeties 
for the enlargement I used.) 

It would appear that the protoplasm of the pollen-grains of 
the short-styled form contains a larger percentage of water, their 
size shrinking more m alcohol than that of the pollen-grains of 
the long-styled form. 

Although the heterostylism of Afelochia parvifolia might be 
fairly admitted from the stated morphological differences, I was 
desirous to try by experiments whether there was also a func- 
tional difference, as Darwin and®Hildebiand have done in the 
case of other heterostyled plants. 

Both forms of Afelochia parvifolia seem to be equally common 
in our flora, This I ascertained in the following manner :—On 
the Sabana de San Lázaro, where this plant constitutes all the 
higher vegetation, together with Turnera ulmifolia, Pavonia 
cancellata, pd Hyptis suaveolens, all the plants of Melochia were 
examined in a square, the side of which was 100 steps. There 
were altogether forty-two plants, twenty with long-styled flowers, 
and twenty-two with short-styled ones, In one single plant of 
the former two short-styled flowers were discovered, in all the 
rest each plant had ‘only one kind of flower. I collected seeds 
from both form, and began last year m; cxpeiiment by sowing 
them in cases placed in one of carts of my house in tọn, 
This circumstances was, perhaps of some consequénce, the yard 
being surrounded by walls 1g feet high, so that, there eould be 
nest to tiothing of the influence of the.wind, just the reverse as 
in the open field. s 
hd 


e 

Ten seeds taken from plants with long-styled flowers produced 
eight plants, which this year flowered, all the flowers bemg losg- 
styled ones, e 

Ten seeds of the short-styled form gave nine plants $ two of 
these perished before setting flgwers; te remainder produced 
in due tıme a large number of short-styled blo&soms. 

The last summer was very rainy, thus not at all favourable to 
experimental research connected with artifici] Yecundation. 
However, I tried my best, and obtained the results given in the 
following table, which is constructed according to Darwin's 


„models in his “ Forms of Flowers” ;— 























su 12 | Egejas 
aw sj ag n 
Nature of union. TE ENE gee E: 
a) 273 SAUE 
zé zg ERE Š Seo 
a. Long-styled foim by pollea 
ofshort-styled .. .. wf 12 12 51| 100 
č. Long-styled form by own-form 
pollen, from a distinct plant| 10 8 3'5 80 
c. Long-styled form by pollen 
fiom the same flower? ... 6 I 5 | 166 
d. Short-styled foim by pollen 
of long-styled a] E 12 12 5 | r00 
e Short-styled form by own- 
form pollen from a distinct 7 | 
plant: we osse ap gsn ca AO 9 33 ? 90 
J. Short-styled form by pollen 
from the same flower? 8 6 4 75 
Cases a and d together (legi- i 
timate unions)... a. an| 24 24 5 |} Ico 
Cases 6 and e together (ille- 
gitrmate unions) ... ..,! 20 17 3°4 85 
Cases ¢ and / together (1lle- 
gitimate unions) we | 14 7 3'6 50 
e 





I think the favourable influence of cross-fertilisation is evident, 
as in no other case the average number of seeds per capsule 
reached the sorma/ number, although there were some few 
capsules in the other crops which also contained five seeds, 

In the open field the flowers of Afelochia parvifolia are visited 
by large numbers of small hymenoptera, which fly about during 
the hottest houis of the day, when these flowers are open. They 
have no particular smell, and fade very soon; on cloudy or 
rainy days they do not open at all, so that not a few wither 
before getting fertilised, which accounts for the considerable 
number of seedless capsules to be found on nearly every plant. 

Thesseeds of my crop appeared to be of good quality (their 
specific weight being greater than that of water). { have sown 
them already ın separate lots, in order to find out how far thi 
will germinate and produce strong and healthy plants, and whi 
forms of flowers these latter will have, A. ERNST 

Caracas, November 2 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE,—Next term, at Cambridge, practical anatomy 
in the dissecting-room will commence on January 17. The 
professor of anatomy is to be assigned (as to his fellowship) to 
King’s College, and not to Caius, as originally proposed ; it was 
thought mote advisable not to assign two professorial fellowships 
in medical science to Caius, but rather to divide the association. 
Prof, Paget is especially fitted to receive further honour from 
Caius College, gnd we trust he will ultimately attain the 
mastership. e 

Prof. Newton announces that his lectures will recommence on 
February 2; and the demonstrator will take an advanced class 
on Sauropsida, beginning on the same day. e 

= Normal number of seeds in Melochia parvsfolia, e 

2 The plant was left to itself, fo: pollen being excluded by a fine 
muslin-bag tied around it. The num show that self-fertilisation was 
diffeult in this peel though inih open fielg, piee ag wind has ite full 
“> Whe plaat was treated as stated in tho foregoing note. Self-fertilisafion 


is no dow t easier in this case, but the result of the crop was not very good. 
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Candidates for the na 
are to be examined in 
reStrictions in age. 

At King’s College any candidates for honours are now re- 
ceived, a great imprqvement on the old exclusiveness. The 
Vintner exhibition for natural ‘science is worth go/. a year, but 
only candidates under twenty, and British subjects, may com- 
pete, also nede@raduates of the College in their first or second 
year. The scholarships me to be held till M.A. standing, or 
until election to a fellowship. Candidates in natural science 


I Science re at Clare College 
emistry and chemical physics, without 


must notify before March 1 in what branches of natural science 


they wish to be examined. 
very encouragement is now offered to selected candidates 
- for the Indian Civil Service. 

It having been decided that there should be a memonial to 
Prof, Clerk Maxwell, it might be suggested that a Maxwell 
university scholarship in experimental and molecular physics 
would be a great benefit, as there aie scarcely any mathematical 
or natural science competitions open to the University. Let ıt 
be given for a specified research, rather than spend it on a 
posthumous bust or portrait. 

MANCHESTER.—Mr. J. E. A. Steggall, B.A., scholar of 
Trinity College, Cambridge, mathematical master at Clifton 
College, Bristol, has been appointed to the Fielden lectureship 
in mathematics in the Owens College, vacant by the appoint- 
ment of Mr, A. T. Bentley, M.A., to the principalship of the 
Firth College, Sheffield. Mr, Steggall graduated as second 
wrangler in January, 1878, and subsequently gained the First 
Smuth’s Prize. There were twenty candidates, 

Wrz-have received a very favourable report from the Liverpool 
School of Science, which now numbers 800 students. Before 
long it is hoped that a central college may be established in 
Liverpool, from which all existing branches with extensions may 
be worked. 

THE Kaiser Wilhelm University at Strassburg is seemingly 
becoming popular in Germany, During the last term the number 
of students rose to 810, this being the largest number reached 
since the University was inaugurated, 


SCIENTIFIC SERIALS 


Annalen der Physik und Chemie, No. 11, 1879.—This opens 
with a valuable contribution by Herr Hagenbach in support of 
Stokes’s law, the validity of which has been somewhat contro- 
verted recently, The author regards Lommel’s divisian of 
fluorescent bodies as based on no essentially different behaviour 
of them.—Some curious experiments on electric perforation of 
ges are described in papers by Herren Mach and Doubrava, and 

err Waltenhofen ; the latter considers the phenomenon as “a 
mechanıcal work taking place at cost of the vis vva of the 
collMing air-molecules at the part perforated, and this trans- 
formation of energy is evidently more easily effected the 
stronger the molecular motions; which, when they meet an 
obstacle, are denly checked.” Herr Doubrava also writes 
on the motion of plates between the electrodes of the Holtz 
machine.—A series of experiments, by Herr L. Weber, with 
electricity of high tension used in the telephone, seem to clear 
up some sources of error in like observations by other physicists, 
to give new proof of the availability of the telephone for observ- 
ing weak periodic discharges of a conductor, and to illustrate 
the conception of Helmholtz and others as to electric movements 
in an induction circuit and electrolytes inserted in it.—The rela- 
tions between velocity of rotation, resistance, current strength, 
and electromotive force, in the Gramme machine, are set forth 
by Herr Meyer and Herr Auerbach.—Other papers :—On the 
true theory of Fresnel’s interference phenomena, by Herr F, 
‘Weber.—On the relation between galvanic resistance and specific 
heat, by Hew Auerbach.—On extra currents in iron wires, by 
Herr Herwig.—-Experimental researches in determination of the 
indices of refraction of- liquefied gases, by Herr Bleekrode.— 
Influence of temperature on tuning-forks, by Merr Kayser.—On 
galvanic conduction of metallic alloys, by Herr Elsasser.—On 
phosphorescence-phenomena, by Herr Sturtz, 


Gaza Chimica Ttaliana, fasc. x. 1879.—Researches *on 
cobalt andenickel, and methods for distinguishing them when 
mixed, by Dr, Papasogli.—On the constitution of ellagic acid, 
by,S. Schiff.—On determination of acetyl by means of magnesia, 
by the same,—-Ozone wfth some noble metals, bf Prof. Vofta.— 

n paraoxymethylphenyl-cinnamic acid, and on oxymethyl- 
stilbene, by Dr. Oglialoro.—On the action of perchloride of 

e 


phosphorus on molybdic anhydrides, by S. Piuttii_On some 
derivativeS of naphtols, by S. Marchettii—Researches on the 
diffusion of copper in the animal kingdom, by Dr. Giunti.—On 
amines corresponding to a toluic alcohol, by Dr. Spica.—On 
the preparation of hydroxylamine, by Dr. Bertofii.Transfor- 
mation of hydroxylamme into nitrous and nitric acid, by Dr. 
Bestoni.—On an easy and rapid process for determiming at any 
time the nitogen, sulphur and chlorine, in @rganic substances, 
by Dr. Spica, 

Bulletin de VAcadénie Royale des Sciences de Belgique, 
Nos. 9 and 10.—M. Montigny here describes a case of super- 
numerary rainbows which were only visible at the lower extremities 
of the principal bow (a phenomenon overlooked in works on 
meteorology).—M. van Mensbrugghe shows how the ventral and 
nodal appearance of liquid veins may be explamed on principles 
he lately enunciated. —Dr. Jorissen contributes a note on the 
employment of chloride of zinc as reagent for certain alkaloids, 
glucosides, &c. 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, December 18, 1879.—‘‘ Chemico-Electrie 
Relations of Metals in Solutions of Salts of Potassium,” by G. 
Gore, LL.D., F.R.S. 

In this investigation the author has determined the chemico- 
electric positions of about twenty-four elementary substances in a 
number of solutions, of various degrees of strength, and both 
cold and hot, of chloride, bromide, iodide, and cyanide of 
potassium, and has drawn from the results of the experiments 
various general conclusions. The results are exhibited in a 
series of tables. The experiments were made with the intention 
of also determining by means of a capillary electrometer the 
quantitative differences of electromotive force Letween each two 
consecutive elementary substances of the entire series ; but after 
making many attempts the author was unable to construct such 
a form of that instrumentas might be relied upon for accurately 
measuring such differences. 
eee ene December EA 1879 Mr: Warren De 

ue, president, ın the chair.—The following papers were 
read :—On the specific volume of water of crystallisation, by 
T. E. Thorpe and J.J. Watts. Some years ago Playfair and 
Joule pointed out that the volumes of certam highly hydrated 
salts, for example, sodium carbonate with ten molecules of 
water, are equal to that of the water, considered as ice, ‘which 
they respectively contain, This law does not hold good for 
salts less highly aaa The authors of the present paper 
have determined the precise relations between the specific 
volumes of various sulphates of copper, magnesium, zinc, nickel, 
cobalt, iron, and manganese, and, their respective degrees of 
hydration, They conclude that in’ thé case, at least of the 
so-called magnesian sulphates, the volume occupied by the 
several molecules of water varies with the degree of hydration. 
The first molecule occupies less bulk than any other, its mean 
relative value is 10°7, the value of the second molecule bei 
13°3, of the third 14°5, the fourth 15°4, the fifth 15°6, the si 
15°7, the seventh 16°2, These results accord with the fact that 
the different molecules of water in a hydrated salt are held with 
various degrees of tenacity. The authors point ont the import- 
ance of estimating the amounts of heat resulting from the com- 
bination of successive molecules of water.—Note on the formation 
of ozone during the slow oxidation of phosphorus, by H. 
McLeod. The active subåance formed during the slow 
oxidation of phosphorus is probably either ozone or peroxide of 
hydrogen, Aur in which phosphorus is slowly oxidising, was 
drawn through a U-tube 94 inches long (filled with ents of 
glass containing in succession sodic carbonate, a mixture of 
potassic bichromate and sulphuric acid, and potassic per- 
manganate), the U-tube was at the temperature ofethe air or at 
100° C., in both cases the gas which passed. through rendered. 
blue a solution of potassic iodide and starch, hydroxyl under 
these circumstances would be completely decomposed. In 
another series of experiments the gas was passed through a 
narrow U-tube heated to 150° to 200° C., but no water was 
formed. It is extremely improbable that ozdhe and hydroxyl 
are sumultangously formed,ens these substances decompose each 
other, The author therefore concludeg that the obtained 
duriff“he slow oxidation of phosphorys possesses the properties 
of ozone and not those ef hydroxyl, the only known peroxide of 
hydrogen.—On the analysis of organic bodies containing 
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nitrogen, by W. H. Perkin. The author proposes go sub- 
stitute for the freshly reduced metallic copper, which bas 
severzl disadvantages (such as being hygroscopic, occluding 
iron, &c.), rougply powdered or granulated potassic chivmate. 
About 4 to 7 inches of this substance are placed in the fiont of 
the combustion tube and maintained at a lowred heat. All 
nitrous fum are completely absorbed, whilst no effect & 
produced on the cay®onic acid determination. The salt can be 
readily dried. It also absorbs sulphurous acid completely. 


Linnean Society, December 18, 1879.—Prof. Allman, 
F.R.S., president, in the chair.—Mr, B. Daydon Jackson ex, 
hibited series of the vaiious editions of Dillenius’s ‘‘ Historia 
Muscorum,” Oxford, 1741, and its reprmt, Edinburgh, 1811, in 
illustration of the following communication.—The Rev, J. M. 
Crombie read a paper on the lichens of Dillenius’s ‘‘ Historia 
Moscorum,” as illustrated by his herbarium. This latter collec- 
tion is preserved in the Botanic Gardens at Oxford, and the 
specimens, though well nigh 150 years old, are still in a fair 
state of pr tion. The intrinsic value of Dillenius’s material 
rests in the fact of the earlier writers on cryptogamic botany 
referring constantly, in their synonomy and nomenclature, to 
his descriptions ; hence the importance of an acewate knowledge 
of the collection, to judge from a present standaid, in how far 
his descriptions and figures agiee with the specimens themselves. 
No systematic examination has hitherto been made, though some 
old writers have compared certain of the forms. While the 
Dillenian lichens identified are, as a whole, now found to bear 
considerable accuracy with his descriptions and figures, yet 
seiious mistakes have crept in. Mr. Crombie gives technical 
data and details of the series, and adds a conspectus for refer- 
ence to workers on lichens who have not Dillenius’s volumes 
and figures at hand.—Prof, Allman then gave a description of 
what appears to be true sense-organs in the hydroids. In one 
form the organ in question is a bulb, with rod-like structures 
and a senes of radiating filaments. These latter terminate in 
conical bodies containing filaments which resemble thread-cells, 
though differing physiologically. Another form is met with in 
a Medusa (Gemmellaria), where free, club-topped filaments con- 
stantly ın motion are attached to the tentacles, and possess 
sacs with thread-cells, but incapable of being exserted. Prof. 
Allman suggests the term Podocysts for these, aud says, from his 
observations in Afyrrothda and other genera, they have a wide 
extension among the hydioids,—Mr. FL Seebohm was elected a 
Fellow of the Society, and Messrs, A. D. Bartlett (Zool. Gaid.)}, 
N., E. Brown (Kew Herb,), and F. H, Waterhouse (Librarian, 
Z.S.) were balloted for and elected Associates, 


Entomological Society, December 3, 1879.—J.W. Dunning, 
F,L.S., vice president, in, the chair.—Mr. Howard Vaughan 
exhibited a series of extreme varieties of Zycena corydon 
which had been taken at Dover.—Mr. W. L. Distant exhibited a 
hitherto unrecorded variety of Danais plexippus (commonly 
known as D. archippus) received from Antigua.—Mr. T. R. 
Billups exhibited some rare British beetles, and a specimen of 
Carabus auratus taken in the Borough Market.—Mr. C. O. 
Waterhouse communicated some interesting details as to tenacity 
of hfe in Curculio cleoonus,—The Rev. H. S. Gorham read a 

per entitled ‘‘ Materials for a Revision of the Lampyride.” 

r. Bates, in connection with the light-emitting power of this 
family, remarked that certain species of Longicorns mimicked 
Lampyrids with great exactness, the light-giving segments of the 
latter being perfectly represented in the Longicorns, although 
destitute of phosphorescent powg.—Mr. J. W. Slater com- 
municated a paper on certain minute characters of insects with 
reference to the theory of evolution.—A communication was 
received from Mr. P. H. Gosse, on as mee home tus, its ovum 
and larva, and a paper from Mr. Ro. Trimen, on some 
hitherto undetermined butterflies inhabiting Southern Africa. 


Geologicas Society, December 17, 3679.—Henry Clifton 
Sorby, F.R.S., president, in the chair.—Jamez Booth, Edgar S. 
Cobbold, D., M. Ford Gash, John Farran Penrose, Stephen 
Seal, Thomas Tate, and Richaid Taylor were elected Fellows 
of the Society. —The following communications were read :—A 
contribtition to the pica history of the cretaceous flints, by 
Surgeon-Major G? C. Wallich, M.D, The author described the 
ongim, the mode of formation, and the cause of the stratificatign 
of the chalk flints. ee! as the basis of his contlusions the 
fact bronght to notice by, hin» in 1860, namely, that theethole 
of the protozoan life at the sea-bed Is strictly limited to the im- 
mediate surface-layer of the muddy deposits, die pointed out in 
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detail the successive stages of the flint-forrtation, from the period 
when the chief portion of the silica of which they are composed, 
was eliminated from the ocean-water by the deep-sea sponges 
to the period when it became consolidated in layers or’ sheets 
conforming to the stratification of ghe chall@ In relation to this 
subject the author claimed to have sustained thé following con- 
clusions :—1. That the sudica of the flints is derived mainly from 
the sponge-beds and sponge-fields, which exist in ense pro- 
fusion over the areas occupied by the globigerine or calcareous 
ooze.” 2. That the deep-séa sponge-, with their environment 
of protoplasmic matter, constitute by far the most important and 
essential factors in the production and stratification of the flints. 
3. That whereas nearly the whole of the carbonate of lime, 
derived partly from foraminsfera and other organisms that have 
lived and died at the bottom, and partly from such as have sub- 
sided to the bottom only after death, goes to build up the cal- 
careous stratum, neaily the whole of the silica, whether derived 
from the deep sea sponges or from surface piotozoa, goes to 
form the flints. 4, That the sponges are the only 1eally im- 
portant contiibutors to the flint-formation that live and die at the 
sea-bed. 5. That the flints are just as much an organic product 
ag the chalk itself. 6, That the stratification of the flint is 
the immedia‘e result of all sessile protozoan life being confined 
to the superficial layer of the muddy deposits. 7. That the sub- 
stance which received the name of ‘‘ Bathybius,” and was de- 
clared to be an independent living Moneron, is, in reality, 
sponge-protoplasm. g That no valid Ařžological distinction 
exists between the chalk and the calcareous mud of the Atlantic, 
and fro tanto, therefore, the calcareous mud may be, and in all 
probabilitycis, ‘‘ a continuation of the chalk-formaton.”— Unde- 
scribed fossil carnivora from the Sivalik Hills, in the collection 
of the British Museum, by P. N. Bose. This communication 
contained descriptions of nine species of carnivora from the 
ossiferous Sivaliks, together*with an introduction, in which the 
age of the Sivalik fauna, and several matters of general interest, 
were briefly discnssed. The species described were: Machaerodus 
stvalensts, JA, paleindicus, Felts grandicristata, Hyena sivalensts, 
H. felina, Viverra bakeri, Lutra palaindica, Canis curvi- 
palatus, and C. cautleyi. Canis curvipalatus is so named on 
account of the curvation of thg palate. C. cautleyi is closely 
allied to the wolf, as is Viverra bakeréi to the civet. The form 
of the forehead is peculiar in"Zutra faleindica, In the form of 
the skull, the dimensions of the upper tubercular, &c., Hyena 
sivalensts approximates to the living Indian hyena (4. striata}; 
but, in the absence or extremely rudimentary character of the 
postero-internal cusp in the lower carnassial, as well as in the 
entire absence of the anterior accessory cusps in the upper and 
the first two lower premolars, the Sivalik species comes closer to 
H. crocuta, 4. faina differs from all other species of hyæna, 
living or extinct, in the absence of the upper premolar r. Fats 

randtcrisiata, which was of about the same size as some ofethe 
farser varieties of the Royal Tiger, had the ‘sagittal crest 
even mére prominent than the Æ cristata of Falconer and 
Cantley. Macherodus sivalensis was of about the same size as 
the jaguar. One of the specimens, on which this species is 
based, shows two molars in the deciduous dentition instead of 
three (as in the genus /ais), M. paleindsuts was considerably 
larger than Æ. swalensis. Both differ from all other known 
species of Macherodus in the form of the lower jaw, &c. 
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Academy of Sciences, December 15, 1879.—M. Daubrée 
in the chaw.—The following papers were read :—On some 
applications of elliptic functions, by M. Hermite.—Reseaiches 
on the substance designated hydride of copper, by M. Berthelot. 
The amorphous substance precipitated in the reaction of bypo- 
phosphorous acid with sulphate of copper is not a true hydride ; it 
contains constitutional water, oxygen, and ann yi in con- 
siderable quantity—On the cold of December and its influence 
on the temperature,of the snow-covered ground, by MM. Bec- 

uerel. Snow alore does not preserve the bodies it covers from 

ost, It acts, indeed, as a screen, preventing radiation, and 
gives water at o°, which filters through the ground; but under 
0° iteundergoes, like other bodies, by its conductivity, vayations 
of temperature, and may transmit them, attenuated much, how- 
ever, by reason of its thickness, But the presence of straw or 
the like under the snow may preserve organic bodies in the 
grounf,-M, Pasteur stated that the bacteridium of anthres, 
and the organism svhich produces the cholera of fowls, could 
both resist a temperature of 40° below zero,—On the variations of 
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the vertical, by M. D@Abbadie, In his observatory near the 
Pyrenees he has found the place of the vertical vary im only six 
hours, from 7”'4 to 2'4, and hethinks the changes there do not 
depend on temperature (as M. Plantamour explains the heno- 
mena he noted). Tht desirabjlity of all astronomers publishing 
their observations on this subject is referred to.—Craniology of 
Australian gacgs, by MM. arty and Hamy. The eighth 
volume of fi ‘*Crania Ethnica” completes the study of the 
Australians, and tieats partly of the African negro races. The 
Australian continent seems to contain only two indigenous races, 
one forming the Australian race proper, the other distinguished 
as neanderthaloid, and represented by a small number of homo- 
geneous and disappearing tribes. The craniological characters 
are indicated. e male natives of the interior have consider- 
ably larger cranial capacity than those of the coast, but the 
women have slightly less.—-Observations during a voyage in 
Equatorial America, by M. Crévaux. The River Iça (one of 
the afluents of the Amazon) is navigable for 800 geographical 
miles, as far as the outliers of the Andes.—New eropiane, moved 
by a compressed air-engine ; experimental determination of the 
work necessary to make it fly, by M. Tatin. The apparatus 
resembled that of Henson’s (1843), except in dimensions, a sort 
of kite moved by screw propellers. It 1ises and describes a 
euve in the air, coming to the ground again. The hoise-power 
was about I per 50 kg.— eply to M. Balbiani, on the 

resence of the winter egg of phylloxera in the mound, 

y M. Boiteau.—A head of jacquez grafted on a French 
vne, by M. de Laftte.—On a class of functions connected 
with the functions of M, Heine, by M. Appell.—On measure- 
ment*of the intensity of absorption lines and dark lines of the 
solar spectrum, by M. Gouy. The problem is reduced to making 
a pure trum, and measuring the intensity of different portions 
of it—On a curare of the unstriped muscles, by MM. Couty and 
De Lacerda. This kills by lowering the arterial tension, and 
consequent cessation of the circulation, The effects were got 
with preparations from Strychnos gardnerii and S, triplines via,— 
Alterations of the cutaneous nerves in a case of vitiligo, by MM. 
Leloir and Chabrier.--Researches on vaso-dilator nerves con- 
tained in various branches of the fifth pair, by MM. Jolyet and 
Laffont.—On the chemical composition of bones ın arthropathy 
of the ataxic, by M. Regnard. Fat becomes abundant, and phos- 
phate of lime is greatly diminished.—Researches on the mode of 
formation of the spinal fissure, by M. Dareste.—On a new form 
of vesicular worm found in a jerboo, by M. Mégnin.—New 
remarks on the Orthonectida, by M. Giard.—On the reproduc- 
tion of marine algæ (Bryopsis), by M. Cornu.—On the influence 
of forests on rain currents traversing them, and the affinity of 
pines for vapours, by M. Fautrat. On an average the weight of 
aqueous vapour contained in 1 cub. metre above pines 1s 8°66 gr., 
and on bare ground at the same height 7°39 gr. ; showing 1°27 gr. 
in favour of the pines. Above leafy trees the corresponding 
numbers are 8°46 gr. and 8°04 gr. ; difference in favour of leafy 
trees 0°42 gr.—On a very intense hoar-frost observed a? Angers 
on Decembe: rz and 13, by M. Decharme. The temperature 
was — 878 to — 64; pressure 779 mm, ; wind weak. The 
numerous long opaque needles of ice were all placed on one side 
of the branches, that opposite to the direction of the wind.—M. 
Jobert proposed a large celestial reflector, giving, in a dark 
chamber which might hold as many as a hundred observers, an 
enlarged image of heavenly bodies. 

December 22, 1879.—M. Daubrée in the chair.—M. Faye pre- 
sented his ‘‘ Cours d’Astronomie nantique.” His method is to 
bring all questions to two or three fundamental equations (which 
ever recur), The study of chronometers is treated with special 
care. The graphic solutions of Douwes’s problem are ex- 

ounded from a new standpoint.—Reply to M. St. Claire 
Deville’s remarks ‘on the temperature of decomposition of 
vapours, bye M. Wurtz,.—Observations on M. Beithelot’s note 
entitled ‘‘ Researches on the Substance named Hydride of 
Copper,” by M. Wurtz. He adheres to hig formula, CuglH, 
The presence of a small quantity of copper and phosphate of 
copper in the product explains at once the existence of small 
quantities of oxygen and phosphorus, and the deficit in hydro- 
gen.—On a new hydride of silicium, by M. Ogier. He gub- 
mitted some siliciuretted hydrogen to the electric effuve. After 
some time the gas is wholly destroyed; a yellow coat forms on 
the walls of the tube, and the gaseous volume (pure hydrogen) 
inereases to a sensibly constant limit. The,compositien of 
the deposited matter (arrived at from comparing the volume 
of the silicimetted hydrogen and the resulting hydrogen), ap- 
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peared to be SiH, The body is thus a sub-hydhide of silicium 
corresponding to swb-oxide of carbon, cr to crotonylene. (Its 
properties are specified.) Simular effects are got with the ¢fluve 
acting on arseniuretted hydrogen; a solid hydride AsH is 
formed, corresponding to solid phosphide of hydrogen, P,H.— 
Comparative studies on ptyaline and diastase, by M. Defresne. 
These two bodies are not identical physiologically. Ptyaline 
saccharifies starch in the mixed gastric juing as well as in the 
mouth ; it is only paralysed an instant in purê gastric juice, and 
recovers its action in the mixed juice and in the duodenum. 
Diastase or maltine is destroyed immediately in chlorhydic solu- 
tions or in pure gastric juice, and after having passed into the 
muxed juice, ıt is profoundly altered, for, if again dissolved with 
starch, it no longer sacchanfies it.—M. Debrun submitted a 
new capillary electrometer, a modification of Lippmann’s, a 
micioscope being dispensed with, and the mercury surface whose 
displacements are observed being in a graduated tube inclined at 
an angle of 10° to the horizon. The change of level is about 
75mm. for a vaiiation of one volt (giving, with a Vernier, a 
sensibility of at least yġy of a volt).—On the determination of 
the elements of a vibratory movement ; measurement of periods, 
by M. Mercadier, ‘Two very fine styles are fixed (parallel, and 
one behind the other, and very near it, in a horizontal plane) to 
the two vibrating bodies ; and their shadows with light coincide 
ona vertical screen. When the bodies vibrate vertically, a certain 
number of lines result in the projection, some of which are 
broader than others, and seem fixed. (These effects are investi- 
ted).—Researches on nitrification, by MM. Schlesing “and 
funtz. The conditions affecting the production of nitrates are 
set forth; tempeiatme, access of oxygen, humidity, weak 
alkalinity, presence of various organic matters, &c. Nih ites 
are formed in general when the conditions of temperature and 
aeiation me not advantageous.—On dioxyethylmethylene, and 
on the preparation of chloride of methylene, by M. Greene.— 
On two substances, palmelline and characine, extracted from 
fresh-water alge, by Mr. Phipson. It is characine that gives 
plants of the chara genus their marshy odour ; it is formed by the 
plant during life, and is not a product of decomposition. It 1s 
lighter than water, and is a species of camphor, forming very 
thin pellicles on the water surface, but dissolving very little in it. 
—Hiabits and parthenogenesis of Halictus, by M. Fabre, These 
animals have two generations annually, one in spring, and 
sexual, from mothers which, fecundated in autumn, have passed 
the winter in their cells; the other in summer, and due to 
parthenogenesis.—On tubercular inflammaton of the internal 
coat of the vessels in tubercular meningitis, by M. Cornil—_On 
the structure of the bark and wood of sérychnos, by M., Planchon. 
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THE TECHNICAL UNIVERSITY QUESTION, 


Ta corresposftence which has appeared during the 

month of December in the columns of the Times 
concerning the question of a Metropolitan Technical 
University, has revived a question upon which we have 
more than once spoken in these columns, and of which 
we shall hear more hereafter. It is quite evident that the 
promoters of the City and Guilds of London Institute for 
the Advancement of Technical Education meet with 
many great and unforeseen difficulties in the way of 
pushing into execution their laudable project for applying 
some of the vast funds they have inherited from the 
Trade Guilds of the past to the purpose of promoting the 
elevation of trade by science. It is equally evident that 
they will not abandon their projects without a very con- 
siderable effort, especially now that the pressure of public 
opinion is beginning to bear upon the question and to aid 
them in their demand. No one probably denies or 
doubts the legal right of the City Companies to the funds 
which have thus come down to them. Probably also no 
one denies or doubts that the law-making power which 
gave them these legal rights can take them away and can 
force them to hand over, if need be, to the advancement 
of Technical Education at large, the wealth which 
they have ceased to apply to the advancement of 
Technical Education within their own borders. Two 
years ago a very definite scheme in this direction was 
launched by the provisional Committee appointed by 
some of the Guilds. Recognising the moral obligation 
upon them to use their funds for the advancement of their 
respective industries, some dozen out of the eighty City 
Companies agreed to devote a certain yearly sum for this 
purpose. They even went so far as to invite a number of 
distinguished men of science to write reports on the best 
way of attaining the ends, in view, and eventually they 
embodied their suggestions in a report which was charac- 
terised by two main propositions: firstly, to establish 
local technical schools which should be accessible to 
artisans; secondly, to found a central institution, chiefly 
for training technical teachers and scholars of excep- 
tional promise. This was two years ago; and in the 
mean time so little has been done, that some of those 
who have taken an active part in the earlier stages, begin 
to be impatient at the little substantial progress made. 

A note of dissatisfaction of tĦis nature was heard at the 
beginning of the month of December, and gave rise to 
the discussion in the Zřimes, to which we have alluded. 
To understand the merits of the controversy it will be 
necessary to go back to the beginning. The correspon- 
dence arose%ut of some remarks mafe by Prof. Huxley 
when presiding at the meeting of the Society of Arts on 
December. 3, at which a paper on apprenticeship was 
read by Prof. Silvanus Thompson, of Bristol, and to which 
a paragraph was devoted in NATURE, vol. xx. p. 139. 
Prof. Thompson’s paper, which appeared in the Journal 
of the Society of Ags for December 5, and *which bas 
been reprinted in pamplhfet form, was devoted*fo a 
discussion of the relation betweeft apprenticeship and 
technical education; ang after laying doce the general 
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principles of a scientific and rational System of apprentice 
training, pointed out that the,“ lower technical,” or “in? 
dustrial” training which is needed for the formfng of 
good workmen, cannot exist ine any efféctive degree until 
there is some provision made for the higher technical 
training analogous to that of the great techifical schools 
of Germany and France, which would qualify a superior 
class to become on the one hand foremen and masters, 
and on the other teaches in technical schools. In short, 
Prof. Thompson’s argument was that there could be no 
growth of technical schools for the artisan without a 
central technical university to train teachers for such 
schools, 4 

In the discussion which ‘ensued Prof. Huxley made 
some pungent remarks upon the delays which had arisen 
over the project of the Guilds and Companies of the City 
of London, who had consulted him some time back con- 
cerning their proposal to found a Central Institution or 
Technical College, and who, two years ago had empowered 
him to make known their good intentions. It was time, 
he thought, that those good intentions bore fruit, It 
would be an utter scandal if one shilling were asked for 
out of the general revenue for this purpose, at least so far 
as London was concerned, for the Livery Companies ‘were 
in possession of the enormous funds inherited along with 
the ancient traditions of the crafts from the old Guilds of 
London, which were established to aid their respective 
trades—funds which they were morally, if not legally, 
bound to apply to the advancement of Technical Educa- 
tion. 

Prof. Huxley’s remarks were not, however, suffered to 
pass unchallenged. In the Times of December 9 Mr. J. 
H. Crossman condemned Prof. Huxley and those who act 
with him as somewhat impatient and hasty in their pio- 
posals. ' 

To this letter Prof. Huxley replied a few days later in a 
most admirably conceived and no less successfully worded 
letter. What had been proposed was simply the estab- 
lishment of local technical schools accessible to the 
artisans, and a Central Institution chiefly for the trairfing 
of teachers and of scholars of exceptional capacity ; and 
he added the very pertinent query: “ Do tle Livery Com- 
panies of London intend to carry out any general scheme 
of Technical Education such as that adopted by their 
own Committee, or do they not ?” 

Mr. Owen Roberts, one of the Honorary Secretaries 
of the City and Guilds Institute, replied to the point 
raised by Prof. Huxley’s létter, asking whether he 
was aware of the negotiations which had been going 
on between the City and Guilds Institute, and the Lords 
Commussioners of the Exhibition of 1851, fora piece of 
land on the South Kensington estate as a site fora central 
institution, and stating that the only reason, why these 
negotiations had not been definitely concluded, was that 
lately the Commissioners had put forward certain require- 
ments, as a condition of their grant of a site, which the 
Livery Companies have not considered to be consistent 
with their independence of action. Hence the regretted 
delays, which had not, however, debarred the Institute 
from proceeding with one very important section of its 
work, namely,sthe promotion of local schools for artisars. 

Following hard on Mr. Roberts’s letter, there appeaietl 
in the Times of December 27 a communicated article 
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giving a careful gnfl detailed history of the various 
sthemes considered by the, City and Guilds Institute, 
which *may be broadly stated as being three in number. 
The first of these Schemes, proposing to build a central 
institution upon a site on the Corporation lands on the 
Thames Embankment, has been dismissed as essen- 


tially too costly. The second, the proposal to obtain a 
site from the Commissioners of the South Kensington 
Estate, is in abeyance since the ancient free “spirit” of 
the Companies leads them to regard as distasteful either 
that the Commissioners should be directly represented on 
the managing body of the Central Institution, or that, as 
an alternative, the chief scientific bodies of the nation 
should have the right of being represented on it. The 
third scheme, which apparently does not stand a much 
-better chance of success than its predecessors, though 
having many points in its favour, was a proposal to buy 
the palatial mansion built by Baron Grant at Kensington, 
with its seven acres of ground, and convert it into a 
building for a Central Institution by slight but suitable 
alterations in its interior arrangements, thus obtaining 
capital laboratories and lecture theatres. But the un- 
reasoning outcry raised against the site simply because it 
was th the west, and not in some equally inaccessible 
situation in the north or in the east, has been so loud in 
its tones that we believe the project has virtually been 
abandoned. At least so the semi-official article in the 
Times would lead us to imagine. Prof. Huxley has, 
however, had a last word on the matter. He cannot 
quite agree in the view that the guarantees asked by the 
Lords Commissioners are so unreasonable as the Livery 
Companies think them. In Kis second letter of the 29th 
ult. he says that if he is rightly informed, they amount to 
being guarantees firstly of sufficiency and permanency of 
endowment, and secondly of proper government; the 
desire of the Commissioners in reserving the right of 
nominating two or three members of the governing body 
being merely that they may insure the presence amongst 
the representatives of the city magnates that small 
nurgber of “educational experts.” To which Mr. Roberts 
quietly rejoined that educational experts differed con- 
siderably in the advice they tendered, and that tHe prin- 
cipal point of objection lay in the proposal ‘that the two 
‚or three persons nominated by an exterior authority should 
be the only permanent members of a governing body the 
majonty of whom were continually going off by rotation. 

It is not our place to pronouncé judgment upon the 
conflicting views which have been maintained concerning 
the conditions imposed by the Commissioners in their 
offer of a site. If Prof. Huxley’s information is correct, it 
is hard to see how or why the independence of the Guilds, 
or of the Institute they have founded, should be impaired 
by the presence on the governing body of such men as, 
say, Mr. Lyon Playfair, or Mr. Mundella, or perhaps even 
Prof, Huxley himself. If, on the other hand, the Livery 
Companies have some fay ther: knowledge, or insight than 
Prof. Huxley has, ıt would certainly be well if they would 
explain what it is that 1s incompatible with their ancient 
libertieS, and would suggest some alternative course, 
which, while reserving them all reasonable liberty of 
action, should attain the ends for which - -guarantees are 
desired. 

“The most painful aspect of the wholé controversy is 
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one which does not come to the surtace in this corre- 
spondence, but which is nevertheless a very real one. 
There is a large section of the outside public who take a | 
deep and increasing interest in the question of technical 
education, and who have watched the present sgheme from 
its first inception with something m@e than curiosity. 
They cannot understand that any body of men really 
intending to carry out a project such as that which was 
made public two years ago could. permit such endless 
delays, such interminable cross-purposes, such haggling 
over different schemes, as have been lately witnessed. 
They begin to fear that all these things are done with a 
purpose, and that the delays are interested, and the 
rival schemes manufactured to serve some less noble 
end. Whether such persons are right or wrong, 
all these whispers would be at once silenced by a 
few unmistakable signs of real progress, such as 
we have looked for in vain. The public knows well 
enough that the organisation of the City Guilds as they 
are is a blot upon an intelligent community; that they 
have ceased in all but name to represent the trades for 
the sake of which and out of which they arose. It knows 
full well that their unfathomed funds are not applied to 
the purpose of elevating and improving their respective 
crafts, whatever else they may be applied to. And it is 
quite prepared to say with emphasis when the moment 
arrives that if reform does not come from within it must 
come from without. The first step, if such measures 
must come, will doubtless be the appointment of a Royal 
Commission of Inquiry. What the second might be he 
must be'bold who would predict. 

The announcements made two years ago were hailed 
as a note of progress, indicating the probability that wiser 
counsels would prevail, and that the needed reform was 
to be brought about quietly and harmoniously from 
within. But the project for founding a Central Technical 
College is as far from realisation as ever, and the hopes 
raised have been sorely disappointed. Men of scientific 
habits and of business aptitudes are alike getting tired 
of the endless delays and fruitless negotiations that have 
taken place. And there are, we suspect, many who, on 
learning how one scheme after another has fallen through 
for want of unanimity of purpose to carry it out, will be 
quite ready to think that it was not without good cause 
that Prof. Huxley asked: Do the Livery Companies of 
London intend lo carry out any general scheme of Technical 
Education such as that adopted by their own Committee, 
or do they not? 
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OSTEOLOGY OF MAN 


Catalogue of the Specimens Illustrating the Osteology and 
Dentition of Vertebrated Animals, Recent and Extinct, 
contained in the Museum of the Royal College of 
Surgeons of England. By Wiliam Henry Flower, 
Conservator of the Museum. Part I. Man. (London: 
David Bogue, 1879.) B 


L is now twenty-five years ago since Brof. Owen, the 

then Conservator of the Museum of the Royal 
College of°Surgeons, completed the last volume of the 
catafofue of the osteological cB8lleetion. Since that time 
the additions to the Museum have been so numerous and 
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valuable that the original catalogue has ceased ¢o fulfil 
the requirements of the collection, and the preparation of 
a new catalogue has become necessary. 

Prof. Flower, the present Conservator, has undertaken 
this task, and the first fruit of his labours is now before 
us. In this volyme he has catalogued the specimens, 
1,312 in number, which illustrate the development of the 
human skeleton, the osteology of adult man, the dentition 
of man, and the crania and other parts of the skeleton 
illustrating the osteological characters of the various 
races of men. This volume is, therefore, from the extent 
and variety of the collection, and from the methodical 
way in which the numerous measurements are recorded, 
an important contribution to physical anthropology. 

In the introductory chapter Prof. Flower describes the 
method he has pursued in obtaining the measurements of 
the crania, and he explains the meaning of a number of 
terms, mostly introduced by Paul Broca, into craniology. 

The measurements which he records are taken with 
especial reference to the determination of the circum- 
ference of the cranium, its length, breadth, and height 
and the relations of these to each other ; the length from 
the anterior margin of the foramen magnum, on the one 
hand to the fronto-nasal suture, and on the other to the 
most projecting part of the upper alveolat arch, from 
which the alveolar index is deduced; the height and 
width of the nose; the height and width of the orbit; and 
the cubic capacity of the cranium. The capacity is ex- 
pressed in cubic centimetres and the other measurements 
in millimetres. 

In measuring the length of a skull craniologists are in 
the habit of taking the longitudinal diameter between the 
prominence at the root of the nose called the glabella, 
and the most projecting part of the occiput behind, a 
measurement which has the advantage of giving the 
absolute length of the cranium between its two most 
extreme points. Prof. Flower, however, does not follow 
this method, but prefers to take the length from the most 
projecting part of the occiput behind, to a point situated 
immediately above the projection of the glabella, to which 
Broca has given the name ophryon. This pomt is in the 
centre of a line drawn across the narrowest part of the 
forehead, which separates the face from the cranium. 
He has selected this point anteriorly, in preference to the 
glabella, on the ground that the glabella is properly a 
part of the face, and that it may vary much in develop- 
ment, without occasioning any alteration in the essential 
form of the cranium, Similarly in taking the horizontal 
circumference of the cranium he passes the tape line, not 
over the prominence of the glabella, as is customary with 
craniologists, but above it, around the supra-orbital line. 
Mr. Flower therefore entirely excludes this well-known 
prominence from his measurement of the cranium. 

But in egcluding the glabella from the cranium, on the 
ground that it belongs to the face, he does not appear in 
his measurements of the face, to have made provision for 
including the glabella, so that in these measurements a 
feature which gives a very decided character to the 
anterior regidh of the head is left out of consideration. 
This seems to us to be a defect, for if such a mode of 
mensuration were Yeneyally adopted, skulls posgessing 
great projections in the Sabella nd saprđciliary regions, 


such as the well-known Neanderthal-gkull and the crama 
e 
e e . id 
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of the generality of the Australian Skorigines would not 
have, what undoubtedly constitutes one of their moŝt 
salient and characteristic features, represented in 4 table 
of their dimensions, and thee relations of, their extreme 
length and breadth to each other, as expressed by the 
latitudinal cephalic index, would not be full bxought out. 

It may, however, be argued that, by including the 
glabella in the longitudinal diameter and in the horizontal 
circumference, a portion of the cranial wall which lies 
superficial and owes its extent of projection to a subjacent 
air-containing space—the frontal sinus—and not to the 
brain cavity, is made to appear as if it were an essential 
part of the box containing the brain, and that the size of 
the cavity of that box is made to seem therefore to be 
greater than it really is. But to this it may be replied 
that the capacity of the cranial box, as capable of being 
deduced from external measurements, is affected, even 
when the glabella and supraciliary ridges are left out of 
consideration, by other causes, such as variations in the 
thickness of the diplde and the development of ridges for 
muscular attachment. 

The only reliable mode of ascertaining the capacity of 
the cranium is by actual measurement of what it can 
contain, and not by calculations based on the external 
dimensions of its walls, The longitudinal diameter of 
the cranium ought in our judgment to express the actual 
length of the skull between its two extreme anterior and 
posterior points, to whatever cause it may be due. The 
special mode of taking the length of the cranium, 
adopted in this Catalogue, is to be kept in mind in com- 
paring, not only the length of the crania but their Jati- 
tudinal and altitudinal indices, with the corresponding 
measurements recorded by those craniologists who take 
the length of the skull between its two most extreme 
points. 

The several measurements have been shale and re- 
corded with that care and precision which characterises all 
the anatomical work done by Prof. Flower. To obtain 
reliable evidence of the cubic capacity, one of the most 
difficult and important measurements to procure, many 
thousands of experiments have been made to ascertain 
the best process, and some of the crania have been gauged 
several times over. The material used has been mustard 
seed, with which the brain cavity has been filled to its 
maximum and the quantity of the seed has then been 
taken with the choremometer designed and constructed 
by Mr. Busk 

In addition to the measurements recorded of the indi- 
vidual crania, the author has given a valuable table in 
which he summarises the general results that have been 
obtained from the examination of the skulls of the dif- 
ferent races. This table shows clearly that after making 
allowance for variations in individual skulls, yet that the 
different races of mankind possess ın ‘the tonfiguration 
and dimensions of their skulls certain tangible characters 
which may beeexpressed by distinctive terms. Thus, to 
select a few examples adduced by the author, from the 
racés which are probably unmixed. The Veddah race of 
Ceylon i is dolichocephalic, orthognathous, with the orbital 
and nasal apertures moderately wide in proportion to the 
height (mesoseme and wesorhine), and with the capacity 
of the cranium small PEEL ed The Australjan 
race, again, whilst dolichocephalic, and microcepkalic as 
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regards the dimens®ns “of the cranium, is prognathous, 
platyrhine, and microseme in the measurements of the 
face. e The now extinct T&smanian race was, like the 
Australian, prognathous, platyrhine, microseme, micro- 
cephalic, but in the relations of the length to the breadth 
of the craniwm not dolichocephalic but mesaticephalic, 
i.c., between dolichocephalic and brachycephalic. The 
Bushmen, -whilst mesaticephalic, platyrhine, microseme, 
microcephalic, are, as regards the upper jaw, not progna- 
thous, but orthognathous. The Bush crania differ in an 
important manner from their near geographical neigh- 
bours the Kaffirs and Zulus, which, though platyrhine in 
their nasal relations, are dolichocephalic and megacephalic 
in their cranial dimensions, mesognathous as regards the 
projection of the upper jaw and mesoseme in their orbital 
dimensions. The skulls of the African Negroes are doli- 
chocephalic, mesocephalic, prognathous, platyrhine, and 
mesoseme ; whilst the Andamanese, of which the Museum 
possesses a remarkably good series, are brachycephalic, 
microcephalic, mesognathous, mesorhine, and megaseme. 
As regards the Australian and the dark races with frizzly 
hair dolichocephalism and prognathism, with small or 
moderate cranial capacities prevail, except in the Bush- 
men’and the Andamanese. The prevailing characteristics 
of the races inhabiting Europe, North Africa, and South- 
West Asia are a moderate latitudinal index, a moderate 
orbital index, a low alveolar index, a low nasal index, and 
a high cerebral capacity. In the Mongoloid races again 
the orbital index is usually hıgh, the cranial capacity 
variable, whilst in its dimensions the skull ranges from 
brachycephalism in the Siberians and Peruvians to ex- 
treme dolichocephalism in tht Eskimo. The jaw may be 
either orthognathous or prognathous. 

The study, of this Catalogue is essential to all who are 
interested in physical anthropology, but more especially 
to those who may be.engaged in working with the cranio- 
logical collection in the Museum of the Royal College of 
Surgeons of England. 


. OUR BOOK SHELF 
The Village Life. (Glasgow : Maclehose, 1899.) 


THIS is a volůme of poems intended to picture various 
phases of Scottish village life. It is beyond our province 
to criticise the quality of the poètry, but it deserves some 
notice at our hands for the prominence given throughout 
to the most recent scientific doctıines, especially that of 
evolution, With the latest teachings of science in this 
direction the author appears to be thoroughly acquainted, 
as is evidenced especially in the two poems on “The 
Schoolmaster’’ and “The Doctor.’ It seems to us a 
noteworthy fact in the progress of science that its latest 
developments should form so prominent a feature in a 
work so purely literary, as a series of poems. The author 
himself, while he has evidently a tenderness for the old 
beliefs and bygone customs, still, cannot help showing 
how strong is his leaning to the revelations of the science 
of to-day. We venture to think tha the anonymous 
author’s presentation of the latest resfilts of scientific 
investigation ought to reassure those who dread that 
science and poetry cannot co-exist, that the spread of 
scienc® and the increase of scientific knowledge Will 
leave no toom for the exercise of the poet’s fancy. If 
ignorance is a necessary condition for the exercise of 
this function, it is quite safe to predict that there $ no 
chance of the poet's occupation ever being gone. Let 
us suggest to the author of the “Village Life” as a 
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subjecteo try the mettle of his fancy and the extent of 
his knowledge, the “Lake Dwellers.’ We think the 
present volume is likely to afford a quiet pleasure to 
many readers, and as a specimen of the versification 
and to show how clearly and musically the author can 
t a puzzling problem, we give the following quotation 
om the poem on “ The Doctor”:— «| 
t Search as we may, no trace is found 
Of how the man-ape was transformed 
Into the man with speech and creed ; 
We know not how he shed his hair, 
Or shortened his fore limbs and rose 
On back-bone straight, with head thrown back, 
With arched foot, and supple knee ; 
Or by what process came the hue 
Of his now soft and hairless skin, 
Its brown, its red, its jetty black, 
Its yellow, and the tints between; . 
Or how the straight and flattened nose, 
Developed from the monkey’s face, 
‘The jaw prognathous, square or thin; 
And above all how speech began— 
How first the inarticulate, 
Long-armed, broad-chested, roaring clan 
Of men-apes, out of shouts and cries, 
Formed syllables and meaning words; 
How, from the jarring harsh discords 
Of brutal sounds there broke instead, 
Liquid utterances, replies, 
Sweet conversation, grave debate ?— 
A vast development, so great 
And splendid that the tail-less ape 
At once became the planet's lord, 
A god in reason, as in shape, 


The Doctor hoped that searchers keen, 
Might find before the glacial age 
Some traces of an earlier stage— 
Man Pliocene or Miocene — 
A skull, or skeleton that showed, 
The type improving from the ape; 
Some form revealing how a broad 
Divergence intellectual, 
May come from trifling change of shape; 
That showed complete, a reason why 
The glorious art of speech arose ; 
How shortened arm, and thickened thigh, 
Deepened the chest, enlarged the lung; 
The larynx and the mouth and nose 
Transforming with the breast and brain, 
Became sonorous, and the tongue 
Shaped simple words, they grew amain 
To language musical, and song. 
But though the search is deep and long, 
And evolutionists await 
With eager hope, the early ‘ brave’ 
Emerging from ihe brutal state ; 
He comes not from his ancient grave ; 
His grave is lost; his fossil bones 
No geologic era owns.” 





LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his Asook 6 Neither can he Eh es io» return, or 
to correspond with the writers of, resected manuscripts. No 
notice is taken of anonymous communications. 

[The Editor wees ig correspondents to keep their letters as 
short as possible. pressure on his space ts so great that tf 
ts impossible otherwise to ensure the appearance even of com- 

* munications containing interesting and novel facts.] 
° Artificial Diamoygds 
Tew fate of the Glasgow diam@ndseas recorded in NATURE, 
vol. xxi. p. 203, reminds me of an adventure of my own that 
happened about tee years ago, and is likely to be repeated by 
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others. For showing the popular class-room experiment of 
burning phosphorus in oxygen, I was in the habit of using a 
little cup of k made deeper and with smaller rim than the 
brass cups usually made for the purpose. The object of this 

was to limit,the too rapid outburst of combustion, I noti 
that a cup which had been used several times was coated on the 
inside with a haxf, glassy enamel, which I supposed to be 
osphate of lime. To test this, the cup was thrown into some 
ydrochloric acid and dissolved bodily, but I found at the 
bottom of the beaker an insoluble residue of crystalline particles. 
What were these? Could it be possible that the carbonic acid 
driven off By heating the chalk had, on reaching the heated 
phosphorus, me dissociated, its oxygen combining with the 
hosphorus, and its carbon thrown down as veritable diamond ? 
ko test this startling theory, I collected the particles and rubbed 
them between a glass pestle and mortar, ey appeared hard 
enough to scratch the glass, but were too small for further ex- 
amination, „To obtain a better supply, I dissolved some phos- 
phorus in bisulphide of carbon, pounded some chalk and 
made it into a paste with the solution, then filled a porcelain 
crucible with this and fired the mass by heating it over a Bunsen 
burner, It blazed magnificently, throwing out eruptive jets of 
flame. Here, in the absence of surrounding oxygen, the car- 
bonic acid had every opportunity of becoming dissociated or 
reduced by the heated phosphorus. The residue was treated 
with hydrochloric acid, and this time I found at the bottom of 
the beaker quite a respectable quantity of crystalline grains, 
These left unmistakable scratches on the glass pestle and mortar, 
and seemed to make some fine scratches on an agate pestle and 
mortar, I next examined them under a microscope, and found 
that they were more like pebbles than crystals, so much so as to 
suggest another theory of their composition and origin, viz., that 
they were miniature chalk flints formed by the fusion and agere- 
gation of the siliceous cuticles of fossil diatoms, or such-like 
organisms of which chalk appears to be in some degree made up. 
o test this, I precipitated some pure carbonate of lime, 
soaked it with the solution of phosphorus and fired as before, 
then teated with hydrochloric acid ; when, alas! my Ældorado 
of dissociated carbonic dioxide melted into thin air as the effer- 
vescent liquid gradually cleared itself and showed no traces of 

crystalline residue. W. MATTIEU WILLIAMS 

Stonebridge Park, Willesden 


Solar Phenomenon 


On the afternoon of the 18th ult., in company with Herr 
Lohse, of this observatory,eI was occupied in adjusting a spec- 
troscope attached to the 15-inch refractor. The sun was dis- 
appearing behind the ridge of «the hill of Fare, about five miles 
distant. To utilise the last rays of the sun, I was directing the 
telescope on the gradually lessening segment of the sun’s disk, 
while Herr Lohse was looking through the spectroscope. Under 
these circumstances it will be understood that we were both 
standing near the inner vertical surface of the drum-shaped 
dome, close to where it was lit up by the sunlight coming 
through the Sppants vertical opening, which is 40 inches wide, 
It may be well to add that the dome is made of corrugated iron, 
painted slate-colour, the corrugations of the wall being vertical, 

Under the impression that the sun had wholly disappeared, I 
looked at the inner wall of the dome to see if it was actually 
shaded by the distant hill. e 

To my great surprise, the still illuminated surface was crossed 
by a number of distinct, horizontal, black lines, which ascended 
at a uniform pace abont a foot and a half in a second. The lines 
were, on an average, about } inch thick, while the intervals may 
have been mostly some 2% inches, but I do not think that the 
intervals were uniform. Herr Lohse, on tyrning from the spec- 
troscope, also saw the lines; but while he feels sure that some 
of them terminated in points, I am under the impression that all 
the lines crossed the entire illuminated space. 

The lines ‘had a distinct quivering motion, which, combined 
with their uniform ascent, gave the whole phenomenon a most 
beautiful appearaace. We both independently estimated the 
number of lines seen at about thirty, and the duration of the 
phenomenon at abt at nos His ba when Aan ee “a 

t was, however, i eveloped when canght sj 
of, ‘These lines seem to be Aosely allied to the repa tdy 
seen at the beginning or end of the total Bhase of a solar eclipse. 
See particularly Astronomighe Nachrichten” Nos. 1,921 and 
1,922, and ‘‘ Le Soleil” (German edition), p. 301, ¢ seg. 


s 

Some of the observers referred to speak of the lines as und” 
lating ; in this case it is difficut to say if the lines wee quite 
straight or not, because of the corrugations of the surface on 
which they were thrown. My ovm imprestion ig that they were 
straight except In so far as they were affected by the quivering 
before mentioned. ee 

It would be remarkable indeed if this is the first time they 
have been seen at the daily disappearance or reappearance of 
the sun. RALPH COPELAND 

The Observatory, Dunecht, Aberdeen, December 23, 1879 


Carbon and Water Figures 


THE separation of clear water from a uniformly diffused mix- 
ture with soot is so remarkable that it seems worth attention, 
especially in connection with the behaviour of chercoal powder 
in water, which is always streaky after any amount of shaking. 

For some months I have observed and recorded these figures, 
as shown in a large white basin of sooty rain water, which is left 
undisturbed for twelve to twenty-four hours; they only appear 
occasionally, perhaps once in a week, are not constant when 
formed, and are entirely destroyed by stirring or mixing the 
water. They always consist of lines, planes, or patches of 
clearer water, sometimes not containing certainly more than a 
quarter of the proportion of soot around them; no aggregation 
of sooty water, or soot, has ever been seen, These quasi-vertical 
planes are very thin, sometimes the clearest part as little as yth 
inch wide, and the extreme thickness Jyth, other dimensions 
being 4 to 1 inch deep, and I to 5 long. Most usually only one 
plane appears, the azimuth of which is quite i r; occa~ 
sionally it is curved ; sometimes a row of quasi- el planes or 
lines appear—once as many as six, at irregular intervals averaging 
‘8 inch; once a clear circular spot abcut 14 inch across 


e last form I found was by far the most complex, and is 
here given from a careful sketch. 





The lines were not as thin as usual, only one or two being ag 
little as yy inch wide. They were very bnght, probably not 
containing $ of the average soot around them; the water was 
unusually dark, The central semicircular space was 3°6 inches 
long x 1°7 inch ; when first seen this space was uniformly grey, but 
in a few minutes, after slightly disturbing the water, the bright 
sharp plane across it appeared, inclined at about 5° to vertical. - 
Some of the other planes were inclined 15°. The most striking 
point was the sharp definition of the central space, gll the lines 
ending abruptly at its regular outline. 

The depth of these figures bears stiongly on their cause, 
They are never at tfe surface, but u-ually on the bottom. The 
water is about 2 inches deep, and the upper limit of these planes 
is to 14 inch from the top. In the above figure the lines or 
planes ‘appeared to lie on the bottom, and to turn upwards at the 
edge’of the cenhal space, leaving it untouched, thus forfhing a 
bright edge to it. I have also, on disturbing water, seen 
apparently that a clear layer existed below a uniformly sooty 
surface. é 

The conclusions are, that water tends to separate from th 
finely divided carBon, in a clear bottom layer (or lines) o 
uncertain thickness (though lamp-black sinks if diffused in 
water), ang that, parts of this layer are (by convection ?) turned 
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upward and form quasi-vertical planes. The points still to be 
settled are:—1. Why these laygrs when turned up should not 
re-mix #ith the general mass, if their separation is due only to 
vity, especially when as pin as sty inch, or yy of their 
ength? 2. Why a particular piy defined space in the above 
figure should be avoided by the lines? 3. Are tbe causes the 
same as thote Preventing the uniform diffusion of charcoal dust 
in water? . 
These figures are not due toany form of caustic curves, though 
mistaken for such at first sight, and therefore neglected. 
W. M. FLINDERS PETRIE 





Velocity of Light 


IF you can spare the space please state that the corrected 
result for the velocity of light (NATURE, vol. xxi. p. 94) 1s— 
299944 + 50 kilometres, 
or 186380 + 33 miles per second. 
A. A. MICHELSON 
328, Fifth Avenue, New York, N.Y., December 17, 1879 





The Word “Telegraph” 


I HAVE recently had occasion to ascertain the period when 
the word “Telegraph” first came into use; the following may 
be of interest to your readers :— 

It is not mentioned ın Johnson’s Dictionary, 1810, but it occurs 
in the edition of 1818, In that valuable work, Rees’s ‘‘Encyclo- 
pædia,” 1819, vol. xxxv., we find:—‘‘ The word telegraph, 
whichis derived from two Greek words, rfjAe, at a distance, and 
ypdpw, to write, was brought into use about 1793 or 1794, when 
the French Directory established machines of this kind for com- 
municating intelligence between Paris and all the principal towns 
in France. The Briti-h Government soon after adopted the 
game measure, and it has since become very general.” So that 
telegraph and semaphore are both of French origin. 

In the giand French “Encyclopédie” of Diderot—1778—the 
word telegraph does not occur. WARREN DE La RUE 

73, Portland Place, W., December 31, 1879 

e 





The Lophiomys 


As the oft-repeated statement (which originated with M. 
Alphonse Milne-Edwards) that the roofed-in temporal fossa of the 
Lophiomys finds its parallel in certain reptiles alone reappears in the 
pages of Messrs. Cassell’s excellent ‘‘ Popular Natural History ” 
(see NATURE, vol. xxi. p. 137), it is high time that it should be 
modified in accordance with more recent anatomical investiga- 
tions, which show that two amphibian genera, Pelobates and 
Calyptocepbalus, participate in this singular abnormality. 

Beddington Park PAUL HENRY STOKOE 


e 
2 Scorpion Suicide? 


Mr. F. GILLMAn’s note (vol. xx, p. 629) in favour of scorpion sui- 
cide carries with itits own refutation, as will be seen by examining 
the details of his cruel experiment. Given the ‘‘ circle of glowing 
charcoal embers a foot or so in diameter,” and the inference is 
that the central temperature of that circle would be well nigh 
“glowing” too; dropped into ths fire-bound ring, the poor 
scorpion would at once be scorched nigh unto death, and to 
escape the ensuing agony, why does it not, then and there, 
commit suicide? No, “after vain attempts to get away,” in each 
of which it is more and more scorched, if not absolutely burned 
in its head, its vital powers fail, and its last instinctive throe is 
to gather its limbs together as much as possible, away from the 
heat. The heat has kiled it, and I defy Mr, Gillman, or any 
one else to prove that, in this experiment, the scorpion ‘‘ pierces 
its head with‘its sting and dies” ın consequence. 

As our winter has set in, and the crickets had gone into winter 
quarters, I determined upon giving my scorpigns an opportunity 
of doing the same, so, taking them into the garden, I emptied 
them into a hole. LIonly mention this to illustrate my remarks 
on change of colour in lizards, for, taking my scou pions info the 
sun, oufof a comparatively dark room, each individual distinctly 
assumed a highter hue on the way to the hole. 

Peshawar R. F. HUTCHINSON 








é Strange “Incubation in Fishes 


Apropos of my note on strange incubation in fishes, I send you, 
quantum valeat, an extract from Mrs. Yelverton’s olla podrida of 
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travels, ‘‘ Teresina Peregrina,” voL ii. pp. 15, 16: “His High- 
ness (the Tumangong of Johore) bad a splendid collection of 
orchids, which it seeme. co gratify hım to pointput to me, I 
recognised many of them as my old friends, the acanthus-shaped 
denizens of the Cambogian forests, from whose ury-like leaves 
m$ people used to bring me down the little fish. This dezsde- 
versement of natural history may sound like @éraveller’s tale, but 
the explanation is simple. 

“í The aquatic birds often drop the spawn of the fish into the 
calixes (sic) of these beautiful parasites, which the next shower of 
rain turns into basins or pools of water, wherein the little fish 
first opens his eyes and receives its consciousness, probably be- 
lieving firmly that it is the proper thing for a fish to live in a 
tree (so strong are early impressions), while all the rest of the 
world, fish, flesh, and fowl, view him with amazement, 

“í Many of our beliefs have not one whit more solid foundation 
than this fish’s belief in the cornucopia of the orchid being areal 
fish-pond, because a few accidental fish got there through the 
slavering of some ill-mannered water-fowL” 111 2 

Peshawar, December 2, 1879 R. F. HUTCHINSON 





FURTHER NOTES UPON THE PAPUANS OF 
MACLAY COAST, NEW GUINEA} 


II. 


OQVECTS of Art.—Specimens down to the simplest 

and commonest ornament were collected, or, at any 
rate accurately copied by M. Maclay, for the reason 
that the natives of Maclay Coast were still in the “Stone 
age "—a period which will soon belong to the past, and 
of which the relics are yearly becoming rarer and rarer. 
The implements as yet discovered by the Papuans, and 
upon which artistic skill has been expended come under 
two categories. 1. Fragments of flint, shells, and’ bones. 
2. Chipped stones in the form of axes. The orna- 
ments themselves may be divided into three classes. (a) 
Ornaments properly peale , engraved, or drawn on 
their own account solely, and serving none other than a 
decorative purpose. (4) Ornaments and drawings demon- 
strating the first beginning of the figurative or ideal style 
of writing. (c) Omaments, sketches, and carvings, which 
stand in relation to the superstitions and dark stage of 
religious ideas among the Papuans. 

1. Ornaments in the strict Sense of the Word-~The 
salient character of most Papuan. ornaments is that they 
are for the most part rectilinear, and for the reason that 
bamboo and reed, from whieh the majority of their 
utensils are made, are best adapted for such style of 
decoration, for it is, as Maclay has practically con- 
vinced himself, difficult to draw or scratch round and 
circular designs upon the substance, while straight lines, 
on the contrary, can be made with ease, the tools being 
sharp fragments of flint or shell. It is upon the bamboo 
receptacles for lime for betel chewing, but more especially 
upon the large comb which is worn by all men that 
their decorative skill is principally expended. That style 
of ornament which of necessity was adopted for articles 
of bamboo, is also applied to such as are of other 
material, eg., wood or clay, for the Papuan, in general 
with the rest of mankind, is influenced by laziness, for 
he lacks the energy to make trial of such designs as 
would be more suitable for the latter kind of material, 
Some of the designs, however, upon wood are of a curved 
and circular charaeter, but these are difficwlt to make 
with such primitive tools as the Papuan possesses. A 
slight scratch with a piece of flint suffices to mark a 
lne upon the epidermis of bamboo, while in the case of 
wood, strong pressure and tedious scraping or scratching 
are necessary to produce a superficial design. More 
trouble, moreover, is expended upon things made of wood, 
suth as drugs and canoes (praus). 

Thag the want of variety in snbjects of decoration does 
not proceed from lack of inventfe power and skill is 
shown by the fact that directly after use was made of the 


‘ 2 Continued from. s05. 
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sherds of glass bottles: collected near Maclay’ hut new 
refinements and variations were introduced into their wood 
ornamentation. As regards the pottery ware, since this 
is made by the women, and as the latter are wanting in 
artistic sense or in interest in their work, it is quite 
devoid of ornament. : 

2. The Origi? of the Development of Symbolic Charac- 
ters.—M. Maclay believes that he discovered by accident 
the use of an ideograph (“Ideenschrift”) by the 
Papuans in a very rudimentary form. He noticed upon 
the facade of the duambramra of a neighbouring village 
a row of shields formed from the leaf-bladders of the 
sago-palm, on which rude figures, ¢ g., fish, snakes, suns, 
and stars were painted in various combinations. Their 
peas puzzled him for along time, and from insufficient 
knowledge of the language he was for a long period unable 
to inquire about it. In the forests, too, he remarked 
similar efligmatical symbols carved upon the bark of the 
trees; also upon the sides of the praus which came from 
the Islands of Contentment. The riddle remained un- 
solved until the occasion of a feast, several months later, 
given in celebration of the launch of two large canoes on 
which the natives had been working for a long time, when 
a solution suddenly presented itself. Towards the end of 
the feast one of the younger guests jumped up, took a 
coal, and began to sketch a row of primitive figures upon a 
plank which lay near. These symbols had a great 
resemblance to those which Maclay had previously 
remarked upon the trees, canoes, &c., and were sketched 
in the following order. First camea representation of the 
two newly launched praus, drawn as though half upon 
the shore and half in the water ; then followed a drawing 
of men carrying two pigs tied fast to a stake, victims 
doomed to be sacrificed for the feast. After these were 
represented, a row of large ¢adér, equivalent in number to 
the “covers” which had been served at the banquet, 
while the rear was brought up by a drawing of Maclay’s 
canoe, conspicuous by its large flag, two large sailing 
canoes from the Archipelago of Contentment, and a 
number of smaller ones without sails, from the neighbour- 
hood of Bili-bilii This group, which symbolised the 
various guests present at the feast, was drawn as a 
souvenir of the banquet, and Maclay saw it several 
months afterwards. urther observations have led M. 
Maclay to the concluSion that representations such as 
that just mentioned, are not to be regarded ın the light of 
pictures or sketches, but as rudiments of a primitive 
ideograph — “primitive Ideenschrift” — a conclusion 
which has been borne out by later observations. M. 
Maclay was impressed with the variety in the representa- 
tion of the commonest objects, which implies a very 
limited comprehension of drawing and renders it an utter 
impossibility for any other [than the artist?] to under- 
stand this primitive writing, or pictorial mnemonic 
medium. A man, for example, was actually represented 
by the same artist (1) as a rough human shape; () 
as a face with eyes and a large mouth; (3) as a comb? 
with a plume of feathers, an@, lastly, as the “membrum 
virile,” and it is very probable that there are many other 
symbols besides having an analogous signification. 
Besides the pictorial representations, the Papuans of 
Maclay Coast employ several mnemonic appliances to aid 
in remembering important events; for in every village 
may be sedh suspended “in memoriam,” various objects, 
such as bones, as a souvenir of a great feast, cocoa-nut 
shells, of a less important feast—no animal having been 

. slaughtered on the occasion—a dry bunch of leaves or an 
empty basket, the former hung up by some friend in 
remembrance bf a visit, the latter in which some present 
had been brought, being left bekind as a hint for same 
gift in return, In wery duanbramra hang tows of the 
lower jaws of pigs and dops, skulls of fish and of V&rious 
marsupial Ae in remembranee of feasts, successful 

1 t Kanm,” a comb or creat” 
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fishing and hunting parties, and visiés of friends; serving 
thus as a veritable calenday of the events of past months 
and years. , 

3. Sculpture in Wood.—Tethis category belongs princi- 
pally the fairly numerous quantity of carvings which, if not 
precisely as idols, may nevertheless be regarded as objects 
standing in a very intimate relation to the religious ideas 
of the Papuans. Such, under the common term, Telum, 
were seen by M. Maclay in nearly every village, and 
accurate drawings were made of no less than twenty-one 
of them, interesting as they were not only as specimens 
of the art of the stone but as affording many a guide 
to the relationship of the Melanesian races. A Telwin 
consists of a human figure, of either sex, fashioned out of 
wood, or, more rarely, from clay. Nearly all wear peculiar 
head-dresses, and those of the male sex have the genitals 
of an enormous size. In a mountain village a Telun 
was discovered with the body of a man, but the head of a 
crocodile, for which a turtle served as a kind of cap, 
and in the same village another human figure was found 
which held with both hands a tablet covered with various 

bols. In all figures the nose, as is the custom among 
the Papuans, is bored through, and every Telum, 
moreover, of which several may be found in each village, 
has its own special name. As for the significance of these 
wood-carvings, M. Maclay is not quite certain upon this 
point, although he is sure that they stand in some relation 
to the rudimentary religious conceptions (Vorstellungen) 
of the Papuans, for in some of the hill villages large 
stones even were seen to be honoured as Telus. If, 
on the other hand, we regard these representations from 
an æsthetic point of view, we shall be again forced to 
admit the artistic capabilities of the Papuans, their great 
perseverance, as well as the way in which simple decorations 
become transformed into bas-relief, and again from alto 
relievo into the complete figure ; for in Papuan art of 
the “stone age,” such a Series of progressive steps is 
demonstrated in the completest manner. 

Superstitions and their Resulting Customs.—With regard 
to “ Tabu,” ” this custom exists in New Guinea, but M. 
Maclay did not succeed in finding out any equivalent 
term for it in the Papuan tongue, though frequent ex- 
amples of it could be recognised in the various restrictions 
put upon the actions of women in their relation to the 
men. For example they are forbidden to set foot within 
the duambramra, they are excluded from all feasts, and 
every dainty which they prepare for the latter, especially 
the prancipal drink, Keu, is forbidden to them as well as 
the children. The meeting places of the men, music, 
musical instruments, and even the mere hearing of the 
same is strict Tau for the women, for as soon as the 
sound of one is heard in the neighbourhood, they and 
the children must instantly flee. To the repeated 
inquiry of Maclay as to the reasonof the above exclusion 
of the women, the answer was invariably returned— It 
would never do, for the women and children would fall 
ill and die.” 

Music and Song.—The performance on all instruments 
of music, which are collectively included under the term 
“Ai,” is allowed to the men alone. They are as 
follows :— 

The “At-Kabrat.’’—This consists of a bamboo, about two 
yards and more in length, and about fifty millimetres in 
diameter, from which all the septa between the internodes 
have been remqved so that the whole consists of a single 
long tube. This instrument is put into the mouth, and 
through its large orifice the performer blows, shrieks, or 
hqwis, the sound being audible in stil} weathgr at a 
distance of from two to three miles. The word {f X abrat” 

i Accounts of “ Taču” will be found in ‘‘Tylor’s Researches into the 
Early History of Mankind,"’ Londen, 1865, and in Captain Cook's ‘‘ Voyage 
to the Pacific Ocean,” Vol ii, p 363; onde. 1784 “This word "oa, 
cit. p as used to express anything sacred, or eminent, or dorga 
Thus the King of OWhyhee was called Zreetadoo, a human victim, Tangata- 
taboo, and in the same manner, among the Friendly Islanders, Tonga, the 
island where the king resides, is named Tonga-+taboo.”’—J. C G. 
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isin the Papuan dialect), the name of a species of parrot, 
with a boud screaming voice. ® 

“ Munki-Ai.”—This equally simple and ear-splitting 
instrument is made out of tife shell of one of the smaller 
kinds of cocoa-nut (M##z), in which a hole is bored both 
in the side*arfl in the upper end; a shrill piping tone 
being produced by blowing through the upper hole, and 
alternately stopping and leaving free the side one by 
means of a finger. This instrument is often elaborately 
and artistically ornamented. 

“ HoP-Ai.”—This is a curved or straight wind-instru- 
ment, of the character of a trumpet, made out of the root 
of a kind of Lagenaria." 

The three just described are not strictly wind-instru- 
ments, as compared with those of a European model, 
but are rather of the character of a ship’s speaking- 
trumpet, in that they are only used for strengthening 
the human voice, though the tunes produced are of 
extreme variety. 

“ Orban-Az."—This consists of a handle from which 
a number of perforated Orban-nut shells hang, each at the 
end of a cord. When this ıs shaken the shells strike 
against one another, producing a kind of rattling sound, 
which at times resembles the rustling of foliage caused by 
a breeze. 

“ Okam.”—This is a kind of drum made from a 
hollowed tree stem, over the upper end of which the skin 
of a Monitor lizard is stretched, while the lower end 
remains open. 

For purposes of signalling, a triton-shell perforated 
at the side is used, and by this means the arrival or 
departure of the raus which come from Bil-Bili or the 
“ Archipelago of Contentment” is made known. 

All the above-mentioned instruments of music are 
Tabu to the women and children, being, like the 
wooden carvings, regarded ag something sacred, and this 
to such a degree that M. Maclay had great difficulty in 
obtaining from their owners specimens for his collection. 

The songs of the Papuans of Maclay Coast are of 
the very simplest, being confined to a few words which 
are perpetually repeated, sometimes in solo, sometimes in 
chorus, They are almost always improvised, the compo- 
sition being prompted by the advent of guests, some 
occupation or other, or the most trifling events. 

Under the common term “ 4i” are included the feasts 
whch are celebrated by the Papuans from time to time. 
The guests are summoned from the surrounding villages 
by a number of beats on the Barum, repeated*at pre- 
scribed intervals, while the Afa/assz bring out the various 
utensils and instruments of music from the Buamramra. 
Baskets full of the root of the Colocasia (Baw), and 
the fruit of the Dioscorea (Ayan) are brought, of which a 
certain quantity is contributed by each male guest, and 
added to the general heap, each fresh arrival bein 
greeted with applause. At length there arrives, boun 
to a stake carried by two men, and greeted with cries of 
joy, the principal object of the feast, a pig, 1ichly decked 
out with the red flowers of the Hibiscus. The victim is 
laid on the ground, and, after a long oration from one of 
the Tamos, is despatched by a thrust of a spear in the 
armpit. As for dogs, which are not unfrequently eaten at 
feasts, they are slaughtered by being swung round by the 
hind legs and the head dashed against a tree trunk. Fowls, 
tats, the cuscus, and smaller marsupials are killed in the 
same manner. After the pig has been kalled' and the hair 
singed off over a large fire, it 1s placed on a number of 
banana leaves spread on the ground. In all the details 
of préparation for the feasts the Papuans show a remark- 
able appfeciation of division of labour, for everything is 
done without noise or confusion. While the cooking of 
tke various portions of food is taking Place, the guests 
set about the brewing of their two favourite diinks, the 
- Munki-la andthe Xen. In order to make the first, green 
1 A gerus be'onging to the order Cucurtvtacee. 
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cocoa-nuts, after they have been stripped of their fibrous 
outer coating, are split down the middle by a single blow 
from a long stone implement, and the watery contents 
collected ın a Zabir. The halves of the ‘nuts having 
begn distributed, each guest sets to work to shred the 
kernel with his /arwr into the bowl until the latfer is filled 
to the brim with a whitish, gruelly mês. The second 
drink is thus made :—The fresh leaves of the Kew * plant, 
together with the young twigs, are chewed without further 
preparation, while the old and hard roots are previously 
softened by bruising with a stone. For this end all the 
young men play the part of living masticatory machines, 
their teeth fulfilling the function of millstones set in 
motion by the action of the “masseter” muscles. If one 
of them is tired out before the mass is soft enough, he 
forthwith spits it out into his hand, rolls it into a ball, 
and hands it over to a neighbour to finish the process. 
After having been duly masticated, the Xen is filtered by 
means of an apparatus consisting of two halves of 
a cocoa-nut shell, the upper of which, having an aperture 
in the middle, covered with some finely crushed grass, 
serves for a filter, while the lower receives the filtrate. 
To this latter, which is of a greyish-green colour, some 
water is added, and it is then left standing. Every Keu 
drinker has his own bowl reserved for this purpose alone, 
and carefully kept in his pouch, or gs. It consists ofthe 
shell of a small cocoa-nut, the inner surface of which 
is of a uniform greenish-grey colour, a result probably of 
the custom forbidding all cleaning of the interior, while the 
outer is decorated with various devices and coloured with 
a black pigment, 

At length there rings over fram the village, two or three 
short Barum tones, as a signal that the banquet is ready, 
and the ez drinkers assemble, surrounded by the younger 
men. Each then rests his bowl ina shallow hole made by 
a lance in an area of ground previously cleared for the 
purpose, and into it the thick fluid is poured from the 
large Keun bowl After a preliminary coughing and spit- 
ting, in order to clear out the mouth, each, in the order of 
seniority, or social standing, drinks his portion with many 
a grimace, as the infusion is very bitter; and in some 
instances, passes urine at the same moment. After this 
the guests proceed to eat, and when their hunger is 
appeased, the grated cocoa-nut infusion, Mtunki-ia, is 
served round. If the pig is too sfnall forall to partake of, 
only the men are allowed to eat of it, it being Zadz to the 
“ Malassi,’’ or youths, who will then on no account touch 
it, as they have the firm belief that if this rule be violated 
either Ulness or some calamity will inevitably overtake 
them. The feast is broughtto aclose by smoking and the 
chewing of Betel nut, and the “Siri” leaf. If, as is 
sometimes the case, there are not enough eatables for the 
feast, a supplementary banquet is held, the materials for 
which have to be first procured by an improvised fishing 
party. In order to keep the women and children from 
disturbing the guests when feasting, the musical instruments 
are brought into play, which, as before stated, is an 
infallible means of keeping them at a distance, Finally, 
asa memento of the feast, the lower jaw of the pig or 
dog which has figured on the principal dish 1s hung up 


-in the Buamramra. 


During the month of November and December, when 
the Papuans are legs occupied in the plantatjons, certain 
other kinds of feast take place, of which àt the first, 
called “ Az-mun,’ only the men are allowed to be present, 
while at the second, the “ Se/'-221," held in the villages, 
the presence both of women and children is permitted. 
At the Az-mun very curious masked processions are 
formed, and here the Ardogan, a kind of elun consisting 
of numerqus figures carved one over the other out of one 

* Mctording tg Dr. Scheffer, directar gf tha Botanic Garden at Buitenzorg, 
near Batavie, to whom they were submitted, the Xen plants biought by M. 
Maclay from Papua bel_ng“to two disunct species of the genus Piper: but 


neither of the two 18 i@fentical w.th the ave plant of Samoa. Itis, more- 
over, doubtful even if this latter is really the Piper methysticune, 
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tree stem, play a conspicuous part, after having been 
brought, fresh painted, from the village to the feasting 
lace. Sometimes there is even amigration of the revellers 
into another village, which genetally results in a kind of 
sham figh? between the two parties. . 

With regard te Betel chewing and tobacco-smoking, 
both these habits are very prevalent, and freely indulged 
in by the people inhabiting Maclay coast. Nevertheless, 
the Areca palm" is by no means abundant on the coast, 
being, with the exception of the “Archipelago of Content- 
ment” and a few other spots, but seldom found in the 
villages. The process of Betel-chewing is as follows: 
The Areca nut faias been first partly masticated, is then 
mixed with a little powdered lime, which ıs carried ina 
special box formed from bamboo or a calabash gourd, 
and, after being rolled in a Betel? leaf or two, is placed 
between the teeth and chewed. Although the tobacco 
plant, here called Aas’, 1s much cultivated, and flourishes 
well along the whole coast, the American tobacco, pressed 
flat into cakes, which Maclay had brought with him, was 
so much liked and prized, that he contributed a portion 
at almost every 47 feast. This, after being separated into 
its component leaves, was dned over a fire, torn into little 
shreds, and then rolled into cigarettes in green leaves, 
also previously dried at the fire. A single cigarette makes 
the round of a number of smokers. In smoking! the 
Papuans swallow the smoke, and blow the rest through 
the nose. 

As the Aeu has soporific qualities, the Papuans have 
devised a means of keeping any one who has succumbed 
to its influence in a wakeful condition. The victim to its 
power betakes himself to a friend, who with a stalk of 
grass tickles the cornea and conjunctiva of his eyes until 
they become full of tears. This is repeated until the 
patient declares that he feels no longer sleepy. This opera- 
tion is regarded as a very pleasant one, but “ whether it 
always succeeds,” remarks M. Maclay, “is another ques- 
tion. 

J. C. GALTON 


EPIDEMICS? 


WE are now entering on our thirtieth session, and, I 

trust, with reason ¢o believe that our progress 18 satis- 
factory, and our work such as to prove that the Society 1s 
fulfilling the main objett for which it was founded. 
Though not one of the largest, it is certainly not one of 
the least active or important among the medical societies 
of the metropolis, whilst the cosmopolitan range of 
subjects embraced within the scope of its inquiry 
renders its proceedings of far more than mere local 
interest. 

The raison d'étre of this Society is the investigation and 
development of our knowledge of disease in motion. It 
involves much, for any disease where it spreads, whether 
among the people of a house, a ship, a village, a city, a 
province, or a continent, is an epidemic, and comes within 
the scope of our inquiry. Dysentery and malarious fevers 
are typically endemic diseases, but in India they may and 
do at times assume a dangerously epidemic character. 
But it is not meant that our inquiries should be restricted 
to mere epidemicity alone; we cannot advantageously 
study one hase of the natural history of disease and 
exclude others. There is so much in etiology, semeio- 
logy, and pathology both human and comparative that 
concerns'our department of research that we may not 
ignore the means by which we gain the most important of 
all information to the epidemiologist—namely, the means 
of discriminating one form of disgase from another. Thgre- 
fore, though our progeedings will naturally refer mainly to 
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epidemic disease, we shall thankfully receive and care- 
fully consider all informatio® that may tend in anygvay to 
throw light on the causal relations, ang on the influences 
exercised by climate, season, lécality, food, and occupation 
on the genesis and dissemination’ of all diseases, not 
excluding those of the lower animals, nor even of plant 
life. I might illustrate this by referring to the import- 
ance of discriminating between the different forms of 
fever that occur in India. It is well known that the 
eatest proportion of mortahty in India is ascribed to 
evers. The highest death-rate! was registered in Bombay, 
where it equalled 20°82 per 1000; in Madras the deaths 
of 469,241 persons gave a death-rate of 10°08 per 1,000. 
Both here and at Bombay, however, the mortality 
recorded was greatly aggravated by famine. 

There is no doubt that, under the heading Fever, many 
deaths from other causes are recorded, and we may pro- 
-bably refer a large proportion of them to diseases of an 
inflammatory character affecting the thoraic or other 
viscera, or to complications involving inflammatory action 
elsewhere. In a vast country like India, where the popu- 
lation is so extensive, and the means of registration of 
necessity limited, often not under medical supervision at 
all, it is not to be expected that greater accuracy can be 
ensured ; but, were it possible to discriminate among the 
various forms of disease returned as causing the mortality 
by fever, we should have a very different result from the 
present. One can hardly refer to this subject without 
expressing admiration at the great progress that has been 
made of late years in registration under the direction ot 
the sanitary authorities of India, and confidence that it 
will continue to improve, and render the statistics more 
valuable even than they are now. Of course, where the 
registration of death is not subject to medical definition 
discrimination between the various forms of fever or other 
death-causes could hardly,be expected; and therefore 
the example I have just given is hardly so good an illus- 
tration of what I refer to as esol, for which we have 
accurate medical statistics of our European troops in 
India. It is within my recollection that attention was 
first called to the existence of this form of fever in India, 
and yet there can be, I suppose, no doubt that it has 
always been there. It soon became generally aa ent 
as a new discovery in India, and people wondered how it 
had escaped observation hitherto, whilst some perchance 
regarded ıt as a new disease. But it was just this pqwer 
of discriminating observation that is so rare and so valu- 
able tfat had been wanting; it was this that, exercised 
by Budd, Jenner, Stewart, Murchison, ahd others after 
them, established a new era in the nosology of fevers in 
England ; and it was this, that, a little later, in India, 
discruminated between certain forms of remittent and 
enteric (¢.¢., between malarious and specific) fevers, and 
that will, I hope, ere long further discriminate and 
rearrange the nosology of fevers in India and the 

tropics, 

Now typhoid or enteric fever is. an important cause of 
mortality among our young European soldiers in India ; 
and it raises or suggests questions’ of great importance in 
regaid to them—such, for example, as the right age, time, 
and seasons for sending them to India; to say nothing of 
the hygienic questions as to sanitary measur¢s arising out 
of its causal relations. The Sanitary Commissioner's 
Report of 187% says that out of 233 cases of typhoid, 
02: or 39 per ent., proved fatal; the admission rate 

eing 4°I per 1,000 ofstrength. It moreover appears that 
2°45 per cent. occurred at or under twenty-four years of 
age; 1°55 at twenty-five to twenty-nine ; 0'99 at thirty to 
thirty-four ; and a few or none above that age; showing 
that the disease tells most severely on the younger men— 
1m this respect resembling typhoig in England. Again, 
Bryden, in his, Report of the Statistical History of the 
European Army in India up to 1876 (published 1878), 


1 Vide Report of Sanitary Commission ot the Government of India for 1877. 
+ . 
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gays: “It has no geography; and it is a matter of 
popular observation that nô regiment or battery escapes 
enteric fever in de T Yor whatever cantonment of 
India may be selected.” ‘Out of seventy-three bodies of 
men two regiments and seven batteries only returned no 
case of evtefic fever in the first year.” And he gives the 
following analysis of 368 deaths that occurred between 
1823 and 1876 :— 


Ages, Total deaths. 
24 and under aes es 255 
25 to 29 ae ues a we eee go 
30 to 34 as ‘ys oe we ie 17 
35 to 39 a bee ee wa oa 4 
40 and upwards... : ie ae 2 


Seventy-five of these deaths occurred within three years 
after landing in India, and 94 per cent. of the total were 
among men under thirty years of age. Ina memorandum 
received only a few days ago Bryden says, out of 132 
deaths from enteric fever in 1878, 90 occurred in men 
who had been under twenty-two months in India. All 
this shows that youth and the first year of service in 
India are the great predisposing causes. 

Now is this the same disease as that which might be 
contracted in London, Dublin, Windsor, or elsewhere in a 
town or barrack? from a watercloset; drain, sewer, well, 
or, it may be, from a milk-can? I have little doubt that 
very frequently it is exactly identical ; but I believe also 
that perhaps as frequently, or more so, it is not; and 
this, I believe, not ın regard to young European soldiers 
only, but of the whole population of India. In short, I 
am, and long have been, of opinion that a form of fever 
exactly like European typhoid, except in its etiology, 
exists in India and other hot -and malarious countries ; 
and that it is due to climatic causes, not to filth or 
specific causes such as give rise to it in England and 
elsewhere, and recent reperts from India and other 
parts of the world seem to show that this view is gaining 
ground. 

Be it clearly understood, however, that I do not fora 
mo nent dispute the existence of genuine /7/// typhoid in 
India. The official returns, which cannot be gainsaid, 
and my own experience alike leave me in no doubt about 
it. But I do believe that many cases now recorded, and 
rightly recorded, as typhoid in India, are not caused by 
the same specific agency as that which gives rise to 
typhoid here, and also in India, where the necessary 
conditions are present, There are, in fact, tyo, per- 
haps more, fgims of typhoid, or perhaps, I should say, 
different causes for a disease presenting the same 
phenomena, one being specific, the other climatic; if so, 
it is obviously very desirable to discriminate between them 
—not merely as a matter of nosological or pathological 
interest, but in regard to the hygienic measures that are 
necessary in either case. This question is of great 
interest to epidemiologists, and is just one of those 
subjects that should come within the scope of our inquiry. 
A remarkable instance occurred near “London lately, 
where an epidemic of typhoid was traced to its origin 
along the track of a particular water-supply by a dis- 
tinguished member of our Society. Our lamented 
colleague, Murchison, also traced a similar outbreak to 
contamination of milk by polluted water. The explana- 
tions of these outbreaks were exactly in accordance with 
these views, no doubt rightly held in Isurope. Typhoid 
in India, however, would not alwafs be similarly 
explained. 

We know but little of the nature of the causes of 
epiderfiics such as chol or of malarious diseabes, 
but we Bnow something of what may be expected in 
regard to them, when and how they will appear, and 
hew sanitary work may be made most effectuaky to 
avert, prevent, control, mitigate, or remove them; nor 
is it too much to say that we hope, if not to banish 
or stamp out, at all events still further to mitigate 
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their ravages. This, I think, is warranted by experience, 
for certainly the past twenty years have witnessed great 
progress, and we already see that not only is the value of 
life increasing, but that the virulence of, and mortality 
caused by, epidemic disease are being controlled, whilst the 
vexatious and purposeless restriction and restraints of 
quarantine are diminished if not altogether removed, in 
our dominions at least. Science that has enabled us to 
reduce the death rate among our troops from 17°9 to 8°56 
pe 1,000 in Europe, and from 69 to 17°62 per 1,000 in 

ndia, speaks for itself, and were there no other result this 
alone is a triumph such as has been achieved by no other 
department of knowledge. Pray do not suppose that I 
claim all this for Indian workers. We all know that 
these great steps in social and sani progress began 
here, but I do say that the torch then lighted has since 
been worthily and firmly borne in Indian hands. 

This Society, young as it is, can remember the com- 
mencement of systematic sanitary work in the East, and 
may claim some share in the origination of the good 
work ; for among its earlier members were some who 
advocated the study of epidemiology and hygiene in 
India. I cannot now stay to dwell on this, but I may say 
briefly in regard to its progress and work that until the 
sanitary department was formed, Jess than twenty years 
ago, comparative, I might almost say complete, ignorance 
on the subject of epidemics, and of the diseases that pre- 
vailed among the people, existed. An epidemic might 
carry off thousands, but we knew not where ıt commenced, 
where it ended, or what area it occupied. Now, thanks 
to the continued and careful statistics, we know all that 
and more, with fair accuiacy, and are gradually collecting 
facts which make the study of epidemiology possible. 
Before organised sanitary work in India began our know- 
ledge of the general population—nay, even of the 
European troops and prisoners—was most imperfect. 
Now, thanks to that department, and especially to Bryden, 
whose name cannot be too prominently mentioned in con- 
nection with the subject, we have, in his most elaborate 
and valuable statistical reports, facts and figures, as well 
as dedu:tions, which deserve the closest attention. We 
have, in short, the most complete details of sickness and 
moitality in all classes over the whole of India. It is 
impossible, however much any pne may differ from his 
conclusions, not to recognise the great value of his work, 
for these reports contain a vast and continued array of 
authenticated facts which will serve as a mine of infor- 
mation to epidemiologists ; and there 1s every reason for 
believing that it is Eat an eamest of more, for if, as 
Bedford said, the circumstances of India were such as to 
favour the acquisition of knowledge in 1850, when the 
precise conditions of life of the population generally, and 
even of our troops and prisoners were imperfectly known, 
what must ıt be now when a system of observation, 
carried out by a body of trained observers under a head 
suchas hecontemplated, is in full and daily improving ope- 
ration? One can only wishgthat, considering the magnitude 
of the work, it were more extensive still, and that obser- 
vations, already of the greatest value, could be rendered 
still more so by being concentrated on certain limited 
areas so as to enable the inquiry to extend to details with 
a precision that at present can hardly be practicable. 
The results of epigemiological knowledge and sanitary 
work are seen in the effect already produced in reducing 
the mortality from cholera and other epidemics, and from 
malarial fevers. For instance, among our. European 
troops, the circumstances of which are well known, there 
has been the following alteration in the, general death- 
rate :— 
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And it can be shown from the same source (Bryden) that 
there is a similar reduction in the death-rate among native 
troops ; and that, during the great cholera epidemic that 
prevailed in 1876, the death-rate among the civil popula- 
tion being {2‘12 per 1,000 (it was the famine year), that 
of the European tgoops was 1°75 and of the native army 
2°2 per 1,000. Aiso that in the death-rate of that great 
scourge of India—fever—there has been an equally happy 
result, as shown by the death-rate of a period of nine 
years—from 1868 to 1877—in the Bengal and N.W, 
Provinces gaols, as against amean, in nine years ending 
1867, of 22°41." > 





Per 1,000 Per 1,000. 

1859 13°76 1868 2°84 
1860 49°19 1869 4°57 
1861 38°14 1870 6'20 
1862 30°81 1871 5'81 
1863 ° 25°44 1872 1°92 
1864 29°96 1873 1 56 
1865 7 65 1874 2°67 
1860 5°23 1875 3°50 
1867 3'12 1876 126 

Mean 22°41 Mean 3°29 


In India, as elsewhere, the purpose of epidemiological 
study is to observe accurately and to interpret the import 
of the facts—#.e. if possible, to elucidate the laws of which 
they are the expression,—and thus to form a scientific 
basis on which to direct sanitary work, which itself is the 

actical outcome of such observation, and concerns itself 

t little with theories. Those who have to do with it 
know how difficult it sometimes is to obtain reliable ob- 
servations, such is the difficulty of excluding the bias of 
preconceived theory of the nature of the subject under 
investigation. Our Society, however, must hold the 
balance, and deal with theories as well as facts. No 
doubt the explanations sometimes are conflicting. 
Happily, in the practical mode of dealing with the ques- 
tion, there is not much conflict, and it is remarkable how 
little different is the action of those who hold opposite 
opinions on the causation of disease. As to the different 
wiews that are held in regard to fundamental questions 
regarding the genesis and diffusion of disease let us hope 
that we may, perhaps, here contribute something towards 
their adjustment. : 

In illustration of the state and progress of epidemio- 
logy in India I might select the history of any of the 
great epidemics that have occurred of late years, but it 
‘would be impossible, in the short space of time at my 
disposal, to do this completely. I shall, therefore, confine 
myself to a few remarks on cholera, as it, though far from 
being the most destructive, 1s the epidemic to which most 
interest attaches. 

The theory that cholera is purely of Indian origin, and 
that wherever it may appear itis to be traced back ultimately 
to the delta of the Ganges, is disputed by some who see 
in history evidence that it had long been existing in other 
parts of the world, and that it Was described by the earliest 
writers—Sanscrit, Greek, and Arabian. I may here just 
remark that the name “haida,’ or “ haiza,” used by 
Rhazes nearly 1000 years ago in describing the symptoms 
of cholera, is the same as that applied to ıt now by every 
Hindustanee-speaking native of India. As toits presence 
in India, fim earlier periods we H&ve descriptions ,by 
Correa, d’Orta, Bontius, and others, beginning from 1503. 
An epidemic of it inand about Goa in 1543, for example, 
is describéd by d’Orta, giving all the characteristics that 
distinguish an epidemic now. He calls it “‘moryxy” and 
also “haiza.” elt is described by a continuous chain of 
writers as occurring in various.parts of India, in the 
interior as well as om the coast, up to the Seventeenth 
century, when, after beingsquiescent during éhe later*part 
of the eighteenth and early part of she nineteenth century, 

1 Bryden’s Report (1876), P- 157. L 
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it broke out with great virulence in* Bengal, and hag 
remained there ever since, ig what Bryden calls its en- 
demic area, whence it spreads according to certain ‘laws, 
which are being worked out with admifable patience and 
intelligence by this distinguished statisticidn, I cannot 
now trace the history of cholera in either Egstjor West, 
nor refer even to the numerous authors who have described’ 
it. For full particulars on this subject I refer you to 
Inspector-General Dr. J. Macpherson’s learned work, 
“The Annals of Cholera.” 

I need hardly insist that cholera is not a new disease, 
or that it did not, as by some supposed, make its first 
appearance as an epidemic in Jessore, in Bengal, in 1813 ; 
though no doubt since that period it bas been more 
closely investigated and described. All seems to show 
that it is the same now as formerly, and that though we 
have gained much knowledge of its natural history of 
late years, yet we are as ignorant as our predecessors of 
its real nature. We have, thanks to sanitary measures. 
disarmed it of some of its terrors, and have diminish 
the mortality it caused; but as to treatment we have 
gained but little, though the empincism of to-day is more 
scientific than it was in former days, We do not now 
burn our patients on the soles of the feet, tie hgatures 
round their limbs, or have recourse to other senseless 
barbarities ; for we find that simpler and more rational 
methods are of greater avail, more or less according to- 
the period of the epidemic at, and the promptitude with, 
which the remedies are applied. But we have learned 
that local causes have a potent influence, and that clean- 
liness, good air, pure water, and free ventilation are all 
powerful opponents of cholera; that we can pany its 
appearance and avoid it in certain places; and that it is 
not to be controlled by quarantine or sanitary cordons. 
And from the eainestness and intelligence with which 
the subject of its etiology 1s pursued, it is not improbable 
that sooner or later it too will be made out. We shall 
then be in a position to say, not only what it does or will 
do, but what it rs. Meanwhile we must go on observing 
and investigating. It is satisfactory to know that we are 
daily learning, practically, better.how to deal with it, and 
how to modify its cyclical intensity and avoid its ravages, 
For my own part, until I know something more of the 
nature of the cause—be it a material poison, aérial or 
telluric, a miasm, or a dynamic agency that so perturbs 
the vital energy, I cannot see my way to formulate a 
definite theory either of the nature of its origin or the 
method of its diffusion. I find the highest authonties 
at complete variance on the subject, and reposing faith in 
theories diametrically opposed to each other. Some 
explain all the phenomena by contagion—¢¢,, communi- 
cabiity in some way of a materies or germ from one 
person to another. Cholera, they say, 1s the result of 
infection by a poison derived from the intestines, and 
water or air, but especially water, is the channel through, 
by, or in which the infective maternal is intensified 
and conveyed, These arguments are supported by an 
abundant array of facts, and have been maintained by 
men whose very names carry conviction. Others reject 
altogether this explanation ; they insist thatlocal influences 
are all-important, and deny that the spread of cholera is 
due to human intercourse, that there is any poison trans- 
mutted by the excreta, or that the disease is in any way 
communicable from one person to another, They admit 
the existence of,a poison of some soit—a miasm or an 
influence, though of its nature they are ignorant. Itisa 
subtle thing that travels in certain directions in obedience 
to gertain laws, is influenced by atmospheric and telluric 
conditions, and where it finds certain local cpnditions, 
and the pees prepared by them to submit to it, there 
cholera will preva. They deny the efficacy of an 
enteric or spetific poison in the watet to produce it, thous 
they attach the greatest importance to the purity of water 
from ali organic contamination, impure water being one - 
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of the local conditions which, uf added to crowding, filth, 
or other insanitary Conditions and want of proper ventila- 
tion, is that of all others which favours cholera. Such 
are the principal thtories of the disease as they are sup- 
ported by fact and argument which appear convincing. 
Europeang Americans, and some authorities in India 
maintain the contagious view, whilst high authorities in 
India adhere to the opposite theory, and declare roundly 
that the facts of cholera, in India at least, are altogether 
opposed to the contagion theory. 

On the question of importation of cholera in the Punjab 
epidemic (1875-6) and its spread by human agency, Dr. 
Bryden, in his report, p. 308 (1876, published 1878), says : 
— The assertion amounts to this. The Punjab 1s 
divided into thirty-two districts. Cholera was introduced 
into seventeen of these in 1875, and therefore it spread. 
Cholera was nof introduced into fifteen districts, and there- 
fore did not appear, or, if it was introduced, influences of 
which we know nothing stopped its propagation in these 
districts. Unknown causes prevailing in the one-half of 
the area are presumed to influence the human system so 
that it is capable of receiving cholera, and inthe other to 
act universally as an antidote even to a cholera poison 
when introduced. This is what is ofte1ed as antagonistic 
to the theory which asserts that cholera is air-borne and 
is as far-flymg as are the limits of natural areas. Pri- 
marily, these berne cannot be reconciled ; the one or the 
other is false. If cholera is spread only by the human 
being, the theory which shows it-to be air-conveyed is 
untrue ; if cholera is spread -solely as an aérial miasm, 
then the theory which recognises only the effects of human 
intercourse is unfounded: The most that is admitted 
by the advocates of the human theory is, that the subjec- 
tion of cholera to meteorological agencies is absolute, and 
that these influences can, and do operate so as to do away 
altogether with the effects of the poison, although imported. 
They do not recognise the entity minus the human being. 
The antagonistic theory, while holding, as opposed to 
demonstrable fact, the statement that cholera moves only 
by human agency, may, if necessary, be extended in its 
scope so as to émbrace the other; that is to say, the 
inquiry is left open as to whether or not the cholera entity, 
after being aérially distributed, may be subsequently pro- 
pagated or spread by man. In the theory which connects 
cholera solely with man-there is no such extensibility. 
Hunan intercourse must explain every fact of spread and 
propagation, and nothing is left to the play of natural 
agencies. Human intercourse, giving the widest s®ope to 
the significatio& of the term, cannot pretend to account 
for any fundamental phenomenon displayed during the 
progress of epidemic cholera ; and, therefore, I assert the 
theory to be radically untrue as apphed to the behaviour 
of cholera in India. I do not say that the above state- 
ment will hold true all over the world ; and, even as ap- 
plied to India, the theory does not preclude the possibi- 
lity that cholera may be conveyed by the human being. 
Naturally the recoil is-to the opposite extreme. The bold 
statement that cholera is never spread over an area unless 
human agency intervenes, is apt to be met by the equally 
dogmatic statement that cholera is as pure a miasm as 
malaria, and as little amenable to the control of man. 

In the pregent state of our knowledge we can only be 
guided by the inferences from well-ascertained facts and 
such laws as we have ascertained to .be in constant 
operation, ee and carefully observing until we 
may, were it only by a process of exclusion, arrive at 
some deeper knowledge still. “So far,” says the chief 
sanitary authority in India, “‘the history of cholera is fall 
of enigmag and seeming contradictions, and though we 
have of late years collected many valuable data, and 
understood the importance of studying them ona broad 
basis, we know no fnore of the exact tause of the 
digease than our grandfathers did. We know that, what- 
ever the cause may be, it flomishes in the midst of 
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insanitary conditions of dirt and overcrowding, and 
especially of. impure water, Impure from whatever cause ; 
we know that it is hable to occur under certain conditions, 
and at certain times and seasons, and we should endeavour 
to,extend that knowledge, and hope, as we do sa, to arrive 
at the precise nature of the disease itself.” But it may 
be well to remember that ‘expenditure of public money 
must take place only on observed facts and experience,” 
not in accordance with theories. “ It would be prejudicial 
to real sanitary work if opinions which have been promul- 

ted in some parts of India, as to the cause of cholera 
being due solely to the state of the water-supply, were to 
take root.” 

It is most important that we should arrive at some 
definite conclusion as to the real nature of the disease, 
for it is impossible but that our conceptions on this subject 
must influence the sanitary measures that deal with it, and 
I believe the question must find :ts final solution in India, 
where the disease ıs always present in its endemic and 
seldom absent from the epidemic areas. The highest 
authorities—for both I have the greatest re: t—differ 
toto celo on this subject. Is it that they are both right, 
though seemingly so opposed in their views? Like the 
knights who fought about the silver and golden sides of 
the shield, will they not change places, and find why they 
differed ? - 

I would venture to suggest that in India the inquiry 
might be pushed-with more detail in regard to individual 
cases and outbreaks in certain limited areas ; and that, on 
the other hand, one or more epidemiologists of European 
fame should be deputed to visit India and study cholera 
with the eminent men who have devoted so many years 
of close attention to-it there. It might be, I believe it 
would be, that mutually they would gain from each other, 
and that those who went out would find their own views 
confirmed as to’ the disease in Europe—modified as to 
what they deemed it to be in India, Of one thing I am 
convinced, that simple trath is the object of their search ; 
and I feel sure that from such combinedaction the greatest 
benefit would result. ' ` 





POPULAR NATURAL HISTORY? 


UDGING by the continuows stream of popular 
“Natural Histories,” the demand for such books 
must be great. Messrs. Cassell have already published 
many volumes of the. kind, some dealing with the whole 
animal kingdom, some with a single class; they are now 
bringing out a seriés of volumes under the editorship of 
Dr. Martin Duncan, and in the mean time they present 
us with a single.volume of a still more popular character 
by Dr. Perceval Wright. This book, as we are told in the 
preface, is intended for that large class of readers who, 
while they take an intelligent interest in the study of 
natural history, have but little taste. for. the technical 
details which would naturally form the bulk of a scientific 
manual on the subject. Fo this reason the space devoted 
to the several orders is roughly proportioned to the 
amount of interest generally felt in them. The mammalia 
occupy more than a third of the volume, the remaining 
orders of the vertebrata about an equal space, while the 
whole of the invertebrates are compressed into the space 
that remains—about one-fourth of that occuffied by the 
vertebrates. The author tells us that lus aim has been 
to compile a story-book about animals, and at the same 
time in some degree to write a scientific manual.” This 
is undoubtedly a difficult thing to do, and to do it 
thoroughly and in the best style would be a fitting life- 
wogk for a great naturalist. It would have to be done as 


a labour of tove, not to the order of ẹ publisher; and the 
1 Animal Life; Being a Series of Descriptions? the Various Sub-kingdoms 
of the Animal Kingdom BY Perceval E. Wright, M.A , M D , &c., Pro- 
fessor of Botany in the Wniversity of Dublin. With Hlustrations. (Castell, 
Petter, Galpin, and Co, London, Pans, andgNew York } 
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illustrations should be of the very best kind, so as fully to 
exhibit the beauty, the variety, and the intricacy of nature. 

The present volume lays no claim to such complete- 
ness ; yet it is far superior to the mere popular natural 
history, iaasmuch as it gives a considerable amount of 
accurate informagion both on the anatomy and physiology 
of the chief types of the animal om, and on the 
geo: eae distribution of the chief families and genera 
of igher animals. It also deserves great credit for 
the completeness of its review of the vertebrata, every 


well-established family group being referred to, and its | 


more prominent characteristics usually described ; so that, 
so far as this sub-kingdom is concerned, the book is a 
compendium of information well worthy of a place in the 





harvest-mouse nest building accompanies the following 
Garg sagt passage :— 

“The Harvest Mouse (Mus minutus) is found probably 
all over Kuurope. It is not commen in England, and is 
more frequent in Belgium. White, of Selborne, in 
writing to Pennant, says: ‘ They build their nests amidst 
the straws of the corn above the ground, and sometimes 
in thistles. They breed as many as eight at a litter, ina 
little round pest composed of the Blades of grass or 
wheat. One of these I procured this autumn, most arti- 
ficially platted, and composed’ of the blades of grafs or 
wheat, perfectly rofind, and about the size of a, gricket- 
ball, with the aperttire so ingegiously cl8sed that there 
wa discovering to what part it belonged. It was so 
compact and well-tilleé that it would roll across the table 
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library of every natural histo student. With the 
invertebrata a very differents plan has had to be followed, 
only the more important orders being noticed, and a few ~ 


yet even here we are glad to meet with some account of 
the most recent discoveries among marine agimals, and 
some illustrations which offer a welcome relief from the 
usual stereotyped forms of most popular works. 

We shall best exbibit the character of Dr. Wright’s 
volume by laying before our readers a few passages with 
their accompanying illustrations. 

Under the mouse family (Muridæ) we have twenty 
species described or noticed, and these are illustrated by 
eight excellent figures. The beautiful illustration of the 





without being discomposed, though it contained eight 


| little mice that were naked and blind. As this nest was 


| perfectly full, how could the dam come at her litter so as 


| to administer respectively a teat to each? Perhaps she 
| opens differens places for that purpose, adjusting them 
| again when the business is over, but she could not possibly 
be contained herself in the ball with her young, which, 
moreover, would be daily increasing in bulk. This won- 
dtrful procreant cradle—an elegant instance of the efforts 
of instinct—was found in a wheat-field suspeaded in the 
| head of a thistle? The food of this little mouse consists 
| of corn and grass seeds, insects, and earth-worms. , Of 
insects it is very fond.” s 
Of the ravages of another British species we have the 
| following interesting account :— 7 
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typical forms selected for descripti8n and illustration; ~~ 
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Š The Short-tailed Field Mouse (Arvicola arvalis) is 
found throughout Europe to Siberia. Small and insigni- 
ficant as this animal appears to be, there is scarcely a 
species among the r&dents more destructive to our fields, 
gardens, and woods. In the corn-field, the rick-yard, the 
granary, ang iw extensive plantations, its depredations are 
often severe, and even calamitous. Of the damage effected 
by a multitude of these animals we give a single instance. 
In the year 1814 the whole, both of Dean and New 
Forest, appeared to be largely stocked with mice; at least 
wherever the large furze-brakes in the open parts had 
been burnt their holes and runs covered the surface. 
Hayward Hill, a new plantation of about 500 acres in the 
Forest of Dean, was particularly infested. This inclosure, 
after being properly fenced, was planted with acorns in 
1810, and in the following spring about one-third came 
up, the rest of the seed having been destroyed principally 
by mice. The young shoots of the natural hollies of the 
district, which had been cut down to favour the plantation, 
were not attacked by the mice in the following winter, 
though their runs were numerous. In the autumn of the 
succeeding year a large ge | of five years old oaks and 
chestnuts, with ash, larch, and fir, were planted in the 
inclosure. In the winter the destruction began, and 
numbers of the hollies, then two, three, or more feet in 
height, were barked round from the ground to four or five 
inches eupwards, and died. In the succeeding spring a 
oumb of the oaks and chestnuts mere pee dead ; and 
when they were pulled up it appeared that the roots had 
been gnawed thrqual ees or three inches below the sur- 
face of the ground ; many were also barked round and 
killed, like the holly-shoots, whilst others, which had 
been begun upon, were sickly. The evil now extended 
to the other inclosures, and becoming very serious both 
in Dean Forest and the New Forest, cats were turned 
out, the bushes, ferns, rough grass, and other plants were 
cleared off to expose the mice to beasts and birds of prey; 
poisons in great variety were laid, and seven or eight 
different sorts of traps were set for them, some of which 
succeeded very well. These were, however, superseded 
by the plan of a rateatcher, who, having been employed 
to capture the mice, had observed, on going to work in 
the morning, that some of them had fallen into wells or 
pits accidentally formed, and could not get out again, 
many of them dying from hunger or fatigue in endeavour- 
ing tg climb up the sides, Such pits were therefore tried 
-n his recommendation. They were at first made three 
feet deep, three long, and two wide ; but these were fund 
to be unnecessarily large, and after various experiments 
it appeared that they answered best when from eighteen 
to twenty inches deep, about two feet in length, and a 
foot and a half in width at the bottom, and only eighteen 
inches long and nine wide at the top, or so wide as would 
allow of the earth being got out of a hole of that depth, for 
the wider they were below and the narrower above the 
better they answered their purpose.! They were made 
about twenty yards asunder, or, where the mice were less 
numerous, thirty yards apart. Nearly 30,000 mice were 
pc Sg caught by this method in Dean Forest, and in 
the New Forest about 10,000 more. It was believed 
that a far greater number had been taken out of the holes 
either alive or,dead by stoats and weasels, or by kites, 
owls, crows, jays, and magpies.” 

The following account of the Angler (Lophius pisca- 
torius), a curious large-headed fish beloaging to the 
family of the Lophiidæ, or fishing-frogs, and a native of 
our seas, is short, but clear and instructive :—“ This 
‘curious fish has the head wide, and the mouth nearly aw 
wide as theshead ; the eyes are large; the lower jaw, 
which is the Tonger, is bearded or fringed all round the 
edge, and both jaws are armed with numerous teeth; 
the body is narrow confpared with the breatith of the 


.* This is the form adopted for the tiger-pits made by} the Chinese in 
‘Singapore. ° 
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head, and tapers gradually to the tail. The colour of 
the upper surface of the body is uniform brown, the 
under surface white, and the tail almost blaak. On the 
top of the head are three long filaments; of these, two 
are seated just above the muzzle, the other rises ¢rom the 
back of the head. These filaments areemovable in all 
directions, especially the first, which, tapering like the 
finest fishing-rod, ends in broad, flattened, silvery tips. 

“The angler is insatiably voracious, but it is a slow 
swimmer; it is formed, in fact, for taking its prey in 
ambush. It reposes on the soft mud or sand, in some 
favourable lurking-place, and, stirring up the mud with 





Fic. 2.—Angler (Lophius piscatorius). 


its pectoral fins, thus obscures itself in a murky cloud, 
beyond which appear its long filaments, and, especially 
the first, with its glittering tip, offering an attractive bait 
to other fish, Thus stationed, the creature quietly ex- 
pects its victim. Op rove the shoals of fish, eager in 
quest of food. They pass one after another in succes- 
sion, till at length one espies the bait. Forward the fish 
darts, either to examine or seize the expected prize; but 
at that instant, aided by its broad, feet-like pectoral fins, 
the watchful angler springs up and captures its prey.” 

The fishes are generally very well illustrated, and a 
large number of interesting species are described. 

Passing on to the invertebrates, we come first to the 
insects, which form the weakest part of the volume; but 
this is perhaps of less importance as none but specialists 
feel any interest in the bulk of the forms; while their im- 
mense numbers and endless variety, their strange habits, 
and marvellous instincts can only be adequately set forth 
where ample space can be afforded them. We pass on 
therefore to the lower marine animals, and select as an 
example of the way they are treated a rare British species 
allied to the sea cucumbers, and named Synapta duvernea. 
It was discovered in t#e English Channel by Me Quatre- 
fages, who thus describes it :— 

“ Imagine a cylinder of rose-coloured crystal as muchas 
eighteen inches long and more than an inch in diameter, 
traversed in all its length by five narrow ribbands of white 
silk, and its head surmounted by a living flower whose 
twelve tentacles of purest white fall behind in a gracefu! 
curv® In thecentre of these tissues, which rival in their 
delicacy the mogt refined products of The loom, imagine 
an intestine of the thingest gauze, gorged from one end 
to the other with qparse grains of granite, the rugged 
points and sharp edges of which are perfectly perceptible 
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to the naked eye. But what most struck me ât first in 
this animal was that it seemed literally to have no other 
nourishment than the coarse sand by which it was 
surrounded. And then when, armed with scalpel and 
microscope, I ascertained something of its organisation, 
what unheard-of marvels were revealed ! In this bôdy, 
the walls of which scarcely reach the sixteenth part of an 
inch in thickness, I could distinguish seven distinct layers 
of tissue, with a skin, muscles, and membranes. Upon 
the petaloid tentacles I could trace terminal suckers, 


Fic. 


to feed itself, successively detaches various farts of its 
own body, which it amputates spontaneously.” 

Although most of the illustrations in this volume are 
very good, and some are good works of art, there are 
also several which are very poor, and quite unworthy of 
the text. This is especially the case among the smaller 
birds, several of which are_unrecognisable. A few also 
have been wrongly named® representing very different 
creatures from those they are said to be. The most 
prominent defects of this kind are the figure of the Leu- 
coryx antelope, which is named Saiga tartarica, and 


ON THE SECULAR CHANGES IN THE ELE- 
MENTS OF THE ORBIT OF A SATELLITE 
REVOLVING ABOUT A PLANET DISTORTED 
BY TIDES? 

HE investigation which forms the subject of this 
paper is entirely mathematical, and is therefore not 
of a kind to be easily condenséd into a shor accoun® 
This paper is tife fifgh of a series (of which gnotices 
have froin time to“time appeargd in NaTuRE) in which 
* Añ account of a paper by G. H. Darwin, F. RS., read before the Royal 
. 


Society, on December 18. 
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which enabled the Synapta to crawl up the side of a 
highly-polished vase. In short this creature, denude? to 
all appearance of every means of attack or @efence, 
showed itself to be protected by æ species of mosaic, 
formed of small, calcareous, shield-like défences, bristling 
with double hooks, the points of which, dentated like the 
arrows of the Carribeans, had taken hold of my hands. 
If one of these Synapta is preserved alive in sea-water for 
a short time, and subjected to a forced fast, a very strange 
The animal, being unable 


3.—Synapta duvernea. p 


that of two humming birds, which do duty for sun-birds, 
These oversights, which no doubt occurred in the London 
office, since they are far too gross to be imputed to the 
author of the book, should be corrected in another 
edition ; and if the publishers will substitute better figures 
for those of the stone-chat, hedge-sparrow, dipper, Java- 
sparrows 2nd some others which are barely recognisable, 
the work will be one of permanent use and interest, both 
as an illustrated manual of the families of the vertebrata 
and a popular introduction to general natural history. 
A. R. W. 


. 

I have endeavoured to trace the various effects on the con- 
figuration of a planet and satellite, which must result from 
tidal friction—*the tides in the planet being either a bodily 
distortion or oceanic. The investigations are, I think, not 
without interest as a branch of pure dynamics, but this 
Ade of the subject is too complicated to be made intelli- 
gible without mathematical notation, and it would occupy 
too much space to explain the methods of treatment, 

There is,however, another sige of the subject, which 
rust, I think, attract notice, or at least criticism, and 
this is the applicability of the results of analysis to the 
history of the earth and of the other planets, ° 
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We know that nd solids are either perfectly rigid or 
perfectly elastic, and that no ffnids are devoid of internal 
friction, and therefore the tides raised in any planet, 
whether consisting of oceanic tides or of a bodily distor- 
tion of the plahet, must be subject to friction, From 
this it folloys għat the dynamical investigation must be 
applicable to some extent to actual planets and satellites. 
For myself, I believe that it gives the clue to the history 
of the system, but of course an ample field for criticism is 
here opened. 

The investigation is intended to be more especially 
applicable to the case of the earth and moon, and there- 
fore, instead of planet and satellite, the expressions earth 
and moon are used. ~ 

The effect of tidal friction upon the eccentricity and 
inclination. of the lunar orbit here affords the principal 
topic. The obliquity of the ecliptic, the diurnal rotation 
of the earth, and the moon’s periodic time were considered 
in a paper read before the Royal Society on December 19, 
1878, and which will appear in the PAzlosophical Trans- 
actions for 1879 

The present paper completes (as far as I now see) the 
main investigation for the case of the earth and moon, and 
therefore it is now possible to bring the various results to 
a focus, aS 

It appears then that, when we trace backwards in time 





This initial configuration suggests:that the moon was 
produced by the rupture, in consequence of rapid rotation 
or other causes, of a primeval planet, whose mass. was 
made up of the present earth and moon. The coincidence 
is noted in:the paper, that the shortest period of revolution 
of a fluid ‘mass of the same mean density as the earth, 
which is consistent with an ellipsoidal form of equilibrium, 
is two hours ty -four minutes; and that if the moon 
were to revolve about the earth with this periodic time, the 
surfaces of the two bodies would be almost in contact with 
one another. . 

The rupture of the primeval planet into two parts is a 









matter of speculation, but if a planetand satellite be given | 


in the initial configuration above described, then a system 
bearing a close resemblance to our own, would necessarily 
be evolved under the influence of tidal friction. 

The theory postulates that there is not sufficient diffused 
matter to materially resist the motions of the moon and 
earth through space. Sufficient lapse of time is also re- 
quired, Ina previous paper I showed that the minimum 
time in which the system could have degraded from the 
initial state, just after th 
to the present state, is fifty-four million years. The time 
actually occupied by the changes would certainly be much 
longer. 

It appears* to. me that a theory, reposing on a vera 
causa, which brings -into quantitative correlation the 








lengths of the present.day and month, the pbliquity of the | 


ecliptic and the inclination and eccentricity of the lunar 
orbit, must have considerable claims to acceptance. 

It was,stated that the periodic times of revolution and 
rotation of the moon and earth might be traced back to a 
common pefiod of from two to four hours. 
paper the common period was found to be a little over five 
houts in length ; but tlmt result was avowedly based on a 
partial neglect of the sun’s attraction. «In this paper 
certain further considerations are adduced, which show 


rupture into two bodies, down | 








that, whife the general principle remains intact, yet: the 
common period of revolution’of the earth and moon must 
initially have been shorter than five hours tq an amount 
which is uncettain, but is probably large. The period of 
from two to four hours is: here assigned, because it is 
methanically impossible for the moon to gevolve about the 
earth in less than two hours, and it is uncertain how the 
rupture of the primeval planet took place. 

But if tidal friction has been the agent by which the 
earth and moon have been brought into their present 
configuration, then similar changes must have been going 
on in the other bodies which make up the solar. system. I 
will therefore make a few remarks on the other satellites 
and planets. 

In the first place it is in strict accordance with the 
theory, that the moon should always present the same 
face towards. the earth: Helmholtz, was, I believe, the 
first who suggested tidal friction.as the cause of the reduc- 
tion of -the moon’s axial rotation to identity with her 
orbital motion... It is interesting to note in this connection 
that the telescope seems to show that the satellites of 
Jupiter, and oneat least'of the satellites of Saturn, also 
have the same peculiarity. © cou 

The process by which tidal friction: brings about the 
changes in the configuration of a planet and satellite is 
a destruction of energy (or rather its partial conversion 
into heat within the planet, and partial redistribution), and 
a transference of angular momentum from that of planet- 
ary rotation to that of orbital revolution of the two bodies 
about their common centre of inertia, © o0) 

Now a large planet. has both more energy of rotation 
and more angular momentum; hence it is torbe expected 
that large planets: should proceed in their changes more 
slowly than’ small ones. a 

Mars is the smallest of the planets, whichare attended 
by satellites, and: it is here alone that we find a satellite 
revolving faster than the planet rotates. ‘This will also be 
the ultimate fate of our moon, because after the joint 
lunar and solar tidal friction has reduced the earth’s rota- 
tion to an identity with the moon’s orbital motion, the 
solar tidal friction: will-continue to reduce it still further, 
so thatthe earth’ will rotate faster..than the moon 
revolves: ee, ; 

Before, however, this can take place is, the moon 
must recede to an enormous distante from the earth, and 
the earth must rotate in forty og fifty days instead of in 
twenty-four hours. But the satellites of Mars. are so 
small, that they would only recede a very short way from 
the planet, before the solar tidal friction reduced the 
planet’s rotation below the satellite’s revolution. The rapid 
revolution of the inner satellite of Mars may then, in a 
sense, be considered as a memorial of the primitive rota- 
tion of the planet round its axis. 

The planets Jupiter and Saturn are very much larger 
than the earth, and here we find the planets rotating with 
great speed, andthe satellites revolving with short periodic 
times. The inclinations of the orbits of Jupiter’s satellites 
to their “ proper planes” ate very interesting from the 
point of view of the present theory. 

The Saturnian system is much more complex than that 
of Jupiter, and it seems partially in an early stage of 
development and partially far advanced. 

The details of the potions of the satellites age scarcely 
well enough known to afford strong arguments either for 
or against the theory. i 

I have not as yet investigated the case of a planet or 
star attended by several satellites, but perhaps future in- 
vestigations may throw further light both on the case of 








| Saturn, and on the whole solar system itself? 
In a previous 


The celebrated nebular hypothesis of Laplace and Kant 
supposes that a revolving nebula demched a ring, which 
ultimatdly became consolidated fntoea planet or satellite, 
and that the central poftion of the nebula continued to 
contract, and fornféd the nucleus of the sun or planet. 

es 
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‘The theory now proposed is a considerable modification 
of this view, for it supposes that the rupture of the central 
body did not take place until it was partially consolidated, 
and had‘attained nearly its present dimensions. 

I do not pretend, ın- these remarks, to have thoroughly 
discussed the cases of the other planets, and have ously 
drawn attention to a few salient features; in the paper 
itself the subject is considered at greater: length. It will, 
however, I think, be admitted that the theory agrees with 
some remarkable facts im the solar system. 

í G. H. DARWIN 





THE SEXUAL COLOURS OF CERTAIN 
f BUTTERFLIES 


D® SCHULTE, of Furstenwalde, has called my 
attention to the beautiful colours which appear on 
all, four Wings of a butterfly, the Diadema bolina, when 
looked at from one point of view. The two sexes of this 
butterfly differ widely in colour. The wings of the male, 
when viewed from behind, are black with six marks of 
pe white; and they present an elegant appearance ; 
ut when vieweď'in front, in which position, as Dr. 
Schulte remarks, the male would be seen by the female 
when approaching her, the white marks are surrounded 
by a halo of beautiful blue. Mr. Butler, also showed me 
in the British Museum an analogous and more striking 
case in the genus Apatura, in which the sexes likewise 
differ in colour, and in the males the most magnificent 
green and blue tints are visible only to a person standing 
in front. Again with Ornithoptera the hind wings of the 
male are in several species of a fine golden yellow, but 
only when viewed in front ; this holds good with O. mta- 
gellanus but here we have a partial exception, as was 
pointed out to me by Mr. Butler, for the hind wings 
when viewed from behind change from a golden tint into 
a pale iridescent blue. Whether this latter colour has 
any special meaning could be discovered only by some one 
observing the behaviour of the male in its native home. 
Butterflies when at rest close their wings, and their lower 
surfaces, which are often obscurely tinted, can then alone 
be seen ; and this it is generally admitted, serves as a 
protection. But the males, when courting the females, 
alternately depress and raise their wings, thus displaying 
the brilliantly coloure® upper surface ; and it seems the 
natural inference that they act in this manner in order 
to charm or excite the females. In the cases above 
described this inference 1s rendered much more probable, 
as the full beauty of the male can be seen by the 
female only when he- advances towards her. We are 
thus reminded of the elaborate and diversified manner in 
which the males of many birds, for instance the peacock, 
argus pheasant, &c., display their wonderful plumage to 
the greatest advantage before their unadorned friends. 
“The consideration of: these cases leads me to add a few 
remarks on how far consciousness necessarily comes 
into play in the first acquirement of certain instincts, in- 
cluding sexual display ; for $s all the males of the same 
species behave in the same manner whilst courting the 
female, we may infer that the display is at least now 
instinctive. Most naturalists appear to believe that every 
instinct was at first consciously performed ; but this seems 
to mean grroneous conclusion in y cases, though true 
in others. Burds, when variously excited, assume strange 
attitudes and ruffle their feathers; and if the erection of 
the feathers in some particular manner were advan- 
tageous to a male whilst courting the female, there does 
not seem to be any improbability in the offspring which in- 
herited this ction being favoured ; and we know that odd 
tricks and new gestures performed unconsciously are gften 
inherited by man. »We may take a differerft case (which 
I believe has been akeaďy advanced by some one&,sthat of 
young ground birds which squat and hide themselves 
when ın danger immediately after emerging from the egg ; 


and here it seems hardly possible thatthe habit could have 
been consciously acquired just after birth without amy 
experience., But if those $oung birds which remaiped 
motionléss when frightened, were ofteper preserved from 
beasts of prey than those which tried to escape, the habit 
of squatting might have been acquired without any 
consciousness on the part of the young *bieds. This 
reasoning applies with special force to some young wading 
and water birds, the old of which do not concéal them- 
selves when in danger. Again a hen partridge when there 
is danger flies a short distance from her young ones and 
leaves them closely squatted; she then flutters along the 
ground as if crippled, in the wonderful manner which 1s 
familiar to almost every one; but differently from a really 
wounded bird, she makes herself conspicuous. Now i 
is more than doubtful whether any bird ever existed with 
sufficient intellect to think that if she imitated the actions 
of an injured bird she would draw away a dog or other 
enemy from her young ones; for this presupposes that 
she had observed such actions in an injured comrade and 
knew that they would tempt an enemy to pursuit. Many 
naturalists now admit that, for instance, the hinge of a 
shell has been formed by the preservation and inheritance 
of successive useful variations, the individuals with a 
somewhat better constructed shell being preserved in 
greater numbers than those with a less well constructed 
one; and why should not beneficial variations in the 
inherited actions of a partridge be preserved if hke 
manner, without any thought or conscious intention on 
her part any more than on the part of the mullusc, the 
hinge of whose shell has been modified and improved 
independently of consciousness. CHARLES DARWIN ~- 
Down, December 16, 1879 





NOTES 


WE are much pleased to be*able to announce that the Com- 
mittee of the British Association for the Exploration of Socotra 
have secured the services of Dr. L B. Balfour, Professor of 
Botany at Glaszow, as naturalist. Besides many other qualifica- 
tions for the post Dr. Balfour has recently taken part in the. 
execution of a similar piece of work as one of ‘the ‘naturalists 
attached to the station for the observation of the Transit of 
Venus at Rodriguez. Dr, Balfour will leave for Aden on the 
gth inst,, and proceed thence to Socotra. 


If, PERRIER, the head of the French Survey, has*been 
appoifited a Member of the Academy of Sciences. It may be 
remembered that M. Perrier is a commander® on the staff, and 
has just accomplished one of the greatest geodetic feats on 
record, the connection of the South of Spain with the Algerian 
province of Oran. M. Perrier is a supporter of M. Roudaire’s 
scheme, and his appointment ıs considered Likely to accelerate 
the work of the survey for the great Saharan Railway. 


We are pleased to see that a movement ig on foot to eect an 
educational natural history museim in Perth, as a memorial to 
the late Su Thomas Moncrieffe, president of the Perthshire Natu- 
ral History Society. From a statement sent us by Dr. Buchanan 
White, we notice that the organisers. have a rational idea of 
what such an institution should be, and their scheme is a com- 
prehensive one, having in view the education of the citizens of 
the ancient burgh, as well as the collection of objects of natural 
history connect@d with the county. A generous citizen of Perth, 
Mr. Robert Pullar, offers 500/. of the 2,000/. which it is esti- 
mpated the building will cost. 


M. E. Levasseur, a well-known French gepgiapher, has 
invented an amusing anl instructive geographical game, to which 
hee gives the name of ‘Tour du Monde.” It is played on a 
large terrestrial.globe divided into 232 spherical rectangles, gach 
of which has a number, corresponding to a number on a list, 
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indicating gains or losses, in “accordance with the nature of the 
réttangle to which it belongs. The game is played with eighteen 
flags cotresponding to the pringipal States of the world, from 
China, the most popuéous, down to Holland, the least populous. 
A brass slip, fronf pole to pole, contains eighteen holes, into which 
the flags are, sugcessively placed by the players, at each revolu- 
tion, commencing at the south pole and moving northwards, 
The gains and losses correspond with the nature of the facts 
indicated in the space above which a flag may stand when the 
globe stops revolving. Thus London counts thirty, Paris twenty, 
and so on, according to population. A coal-mine, a Manchester 
cotton factory, a grain centre, all count for gains ; while meeting 
a Zulu or a lion in Africa, a storm in Atlantic or Pacific, a 
crocodile in the Nile, being caught in the Polar ice, &c., count 
for losses, Thus it will be seen, the new game is calculated to 
afford considerable excitement as well as instruction. 


Dr, B. W. RICHARDSON has been re-elected Assessor of the 
University Council of St. Andrew’s’ University. This will be 
Dr. Richardson’s third term of office. 2 


WE last week referred to the new appointment to the Registrar- 
Generalship and the resignation of Dr, Farr. The following is 
Dr. Farr’s ‘dignified and temperate letter to Major Graham, 
the retiring Registrar-General :—‘* December 23.—Sir,—Having 
now haard from you that Sir Brydges Henniker is to be the new 
Registrar-General, and thus having lost all chance of being your 
successor, I shall be glad if the Lords of Her Majesty’s Treasury 
will allow me to resign my appointment, and will grant me 
superannuation allowance to the extent of my full pay. I have 
served under you nearly forty years, I have taken with you three 
censuses, and I feel confident that I can leave my case in your 
hands.—(Signed) William Farr.” The Government has possibly 
a complete justification to give for the appointment of Sir 
Brydges Henniker ; if so, they sould lose no time in making it 
public, as their treatment of Dr. Farr has roused universal 
indignation, 

Mr, EDISON publishes through the columns of the New York 
Herald, an elaborate and detailed account of bis labours with 
his new form of electric lighting. Minutely descirbing the 
course of his studies, Mr. Edison says that he has made the 
discovery that the carbon framework of a small piece of paper is 
the hest substance for incandescent lighting. A piece of card- 
board, known in the trade as “Bristol,” is cut, with a suitable 
punch, into strips in the form of mimature horseshoes, about 
2 inches long, and one-eighth wide. A number of these strips 
are placed in a wrought-iron mould, separated from each other 
by tissue paper. The mould, after being well covered, is placed 
in an oven, where it is gradually exposed to a temperature of 
about 600° F., so as to allow the volatile portions of the paper 
to pass away, The mould is then removed to a furnace, kept 
there till it retains almost a white heat, and subsequently allowed 
gradually to cool down, On openmg the mould, the charred 
remains of the cardboard, must be taken out with great care, in 
order to prevent them from falling to pieces, They are placed 
in a small globe and attached to the wires connecting the 
generating machine. The next thing is to extract the air, by 
means of the Pump, from the globe; that being accomplished, 
the globe is sealed, and the lamp is ready for use. It should be 
observed that the new- lamp requires no complex regulating 
apparatus, such as characterised the earlier efforts. In fact, Mr. 
Edison finds that all previous labour in iegard to regulators was 
practically wasted, and furthermore, that electricity can be 
regulated with absolute reliability in a manner piecisely similar 
to that in which the pressure of gas is now produced. The 
system now adopted by@Mr. Edison in connecting the wires 
admits of a given number of lights being extingmshed without 
affecting,those of other burners. In the same way as we would 
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shut a certam number of gas burners and permit others to draw 
a supply from the meter, the electric light can be obtained or 
shut out. From the description now given it appears that the 
apparatus primarily used by Mr, Edison was in fhe shape of a 
large tuning-fork, constructed ın a manner that both ends would 
vibrate when placed near the poles of ¢he great magnet: 
Experience has demonstrated the mmpracticaBility of that appa- 
iatus, and it became necessary to search for other means. One 
experiment was made after another, which had the tendency to 
lead gradually to the adoption of the system now employed in 
the generating - machine, and which Mr. Edison terms the 
Faradaic machine, It is briefly described thus:—~Two up- 
right iron columns 3 feet in height, and 8 inches in diameter, 
covered with coarse wire and esting upon a base, form the 
magnetic poles. Fixed on an angle, so as to admit a free 
revolution between the poles, is a cylindrical armature of wood, 
wound parallel to its axes with fine iron wire. This cylinder is 
made to revolve rapidly between the magnetic poles, and by 
means of a belt, driven by an engine, strong currents of electri- 
city are generated in the wire surrounding the armature, and 
these currents are carried along the wires to the electric lamp. 


A CHANGE has taken place in the French Ministry, and M. 
Freycinet, the Minister of Public Works, has been created Prime 
Minister by the President of the Republic, M. Varroy and Geueral 
Farre, two pupils of the Polytechnic School, have been appointed 
to the Department of Public Works and War Office. It 18 
known that M. Fieycinet was educated in the same institution, 
which has never, since it was created in 1798, given at once 
so many Ministers to France. 


In the Annual Report of the Royal Botanical Garden at 
Calcutta for the year 1878-79, Dr. King confirms the opinion he 
has expressed in former reports regarding the unsuitability of the 
Para rubber plants for acclimatisation in some parts of India, 
He acknowledges that plants may be coaxed into growing in 
conservatories, but considers the species far too thoroughly 
tropical to withstand without protection the vicissitudes of the 
climate of Northern India. He says, “I believe it is useless to 
try it anywhere in India except in the south of Burmah or the 
Andamans, or perhaps in Malabar. Contrary to the experience 
with Para rubber, the Ceara Kina (Manihot glaziovii) promises 
well, and if the quality of rubber yielded by it in India proves 
to be good, its introduction will no Koap: tun out of much im- 
portance. Seeds of a species of Landolphia yielding African 
rubber have been receiyed at Calcutta from Zanzibar. Dr, King 
reports upon them as not looking very promising, but thought 
possibly some of them might grow. Seeds of the mahogany tree 
have been received at Calcutta in large quantities, and a large 
number of seedlings have been distributed. The cultivation of 
this valuable timber tree has been taken up by the Forest Depart” 
ment in the Government Plantation near Chittagong. Large 
quantities, also, of the seed and seedlings of the Pithaolobium 
saman, or rain-tree, have be& distributed ; and as the plant 
grows rapidly and seems to flower and seed freely, it may prove 
a valuable introduction to India. 


THE annual prize of 25,000 francs (1,000/.), given by the 
King of the Belgians for works of a scientific character, is now 
offered for the year 1887, It will be awarded to the author of 
the best work on the means of improving sea-ports situated upon 
low and sandy coasts, such as the Belgian ports. Foreigners as 
well as Belgian subjects may compete, as the competition is an 
international one. The works must be sent to fhe ‘‘ Ministére 
de Y'Intérienr,” at Brussels, before January 1 next, The prize 
willbe awarded by a jury composed of four foreigners and three 
Belgisas, all of whom are nominated by his Majesty. 

A PRIZE is offered by tĦe Governor of the Prussian province 
of Saxony for the bést text-book of natural science and agricul- 
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ture. The exact title is as follows: ‘Lehrbuch der Naturwis” 
senschaften und der Landwirthschaft zum Gebrauch beim Unter- 
richt in den Aekerbauschulen und landwirthschafthchen Winter- 
schulen in Sachsen.” The competing works must be sent to Dr, 
Julius Kubhe, Professor at the University of Halle. The ex- 
tent of the book is*to be moderate, and should not exceed thirty 
sheets. 


On December 10, 1878, the first cremation was executed at 
Gotha, We announced the fact at the time. News from that 
town now states that during 1879 fifteen other cremations were 
performed. This is looked upon as an extremely satisfactory 
result for the first year in which the process may be chosen by 
and for anybody. The time for the complete incineration of the 
bodies was between one and a half and two and a half hours, 
therefore about two hours on the average. Besides Gotha, 
other German towns furnished subjects for cremation, such as 
Langensalza, Naumburg, Neustadt on the Orla, Leipzig, Dresden, 
Bamberg, Hanover, Breslau, and Vienna. 


ONE of the desiderata of -M. Leverrier has been fulfilled. A 
lectureship of astronomy has been created in Marseilles, and M. 
Stephan, Director of the Observatory, appointed as lecturer, 


M. C. DETAILLE, of Paris, is organising in France, at the 
request of Lord Lindsay, a system of astronomical exchanges 
similar to that suggested in these columns by his lordship for 
England. 


THE thaw set in in Paris about 4 p.m. on December 28, just 
when the paitial eclipse of the moon was beginning. The tem- 
perature has been increasing almost without interruption. 14° 
Cent. in the sun has been reached, and 9° Cent. in the shade. The 
breaking up of the ice in the Seine took place on the 2nd, and 
was so sudden that it took the engineers by surprise. An im- 
mense number of boats have been wrecked, and have created 
obstacles to the flow of water and ice under the arches of the 
bridges. The consequence hes been the total wreck of the 
wooden foot-bridge of the Invalides and the destruction of 
two arches of the stone bridge now building at a dis- 
tance of a few paces down the river. So serious were the fears 
entertained by the authorities for the safety of the iron bridges 
that the traffic was prohibited during the whole of Saturday, 
The news from the mountainous parts of the Seine basin an- 
nounce that an immense quantity of water is travelling towards 
the sea, 


WHILE Paris and the whole of Fratice have been recently 
covered with snow, in a period of exceptional cold, the weather 
has been comparatively very clement on the summit of the Pic- 
du-Midi and the snow rare. General Nansouty telegraphed 
privately as follows to M. Tissandier on December 24 :—*" We 
are in distress; we shall presently be unable to find enough snow 
to make water for the tea and the soup. Send us some snow if 
Paris has enough,” 2 


Since December 13 the temperature of Algiers has-been that 
of spring, the temperature in the - hade varying from 6° to 17°, 
and in the sun of 32° Centigrade; almost no cloud in the sky, 
and a magnificent sun shining all the day long. 


M. W. DE FONVIELLE has just published a novel under 
the title of ‘‘Neridah” (Hachette and Co.), in which, with 
considerable ingenuity, he brings the tricks of spiritualistic 
mediums and the facts of electrical science to bear upon the 
development of the plot. The scene of the story is in England 
and India. . . 


Pror, SCHAFER wif, on Tuesday next, January 13, ehpgin a 
course of ten lectures onthe Physiology of Muscle at the Royal 
Institution; and Mr. H. H. Statham will on Thursday next, 
January 15, give the first of two lectures on Modern Architecture 
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since the Renaissance ; at the first Friday evening meeting of the 
season, January 16, Prof. Dew@ir will describe lus “ Investiga- 
tions at High Temperatures.” On Saturday, the 17th, Prof. T, 
Rupert Jones will give the first of three lectures on Coal. 


THE officers and engineers appointed to prdteal to Algeria 
for the survey of the Transaharan railway, are leaving Paris by 
batches. They take with them a number of aneroid barometers 
specially constructed, which will be verified frequently by boiling 
water with a hypsometer of verysimple construction. 


‘Tue earthquake in Switzerland on December 30, 1879, is 
exciting great interest in scientific circles, and arrangements are 
bemg made for accurately measuring the duration of future 
shocks. ‘The occurrence of a shock at the beginning of the late 
phenomenal frost and of another at its close is too remarkable to 
escape notice, The oscillation of Tuesday, though felt at places 
so far asunder as Chambery and Berne, seems to have been most 
marked at Geneva, Lausanne, and in the mountains of Bex. At 
Grion, ın Vaud, 3,500 feet above the sea-level, the oscillation 
lasted five seconds, and was accompanied by a rumbling sound 
as of subterranean thunder. 


THE subject of the Wyatt-Edgell Prize Essay of the Sanitary 
Institute is “ The Range of Hereditary Tendencies in Health 
and Disease,” not the Cause. s 


THE programme for the meetings after Christmas of the 
Society of Arts has just been issued. Among papers to be read 
at the ordinary meetings between Christmas and Easter are:-~ 
January 21, ‘‘ Domestic Poisons,” by Henry Carr; January 28, 
“t The Future of Epping Forest,” by William Paul, F.LS.; 
February 4, ‘‘ Trade and Commerce with Siberia, viá the Kara 
Sea,” by Henry Seebohm ; February 11, ‘‘ The History of the 
Art of Bookbinding,” by ‘Henry B. Wheatley, F.S.A. ; 
February 18, “The Euphrates Valley Railway,” by W., P. 
Andrew ; February 25, ‘‘ The Art of the Silversmith,” by W. 
Herbert Singer; March 3, ‘‘ The History of Musical Pitch,” by 
Alexander J, Ellis, F.R.S.; March 10, ‘Recent Advances in 
the Production of Lambeth Art Pottery,” by John Sparkes ; 
March 17, ‘‘ Buildings for Secondary Educational Purposes,” by 
E. C. Robins, F.S.A. In the Indian Section, Prof. Vambéery, 
the great Eastern traveller, has undertaken to read a paper on 
“*Russia’s Influence over the Inhabitants of Central Asia dûring 
the las, Ten Years,” and he has promised to come over from 
Buda-Pesth expressly for the purpose. The oiher papers to be 
read in this section, for which dates are fixed, are :—January 30, 
“ Herat,” by Col. G. B. Malleson. C.S.I. ; April 2, ‘‘ The Best 
Ronte fora Line of Railway to India,” by Mr. B. Haughton, 
C.E.; May 7, “Agriculture in India,” by Mr. Robertson, 
Superintendent of the Government Farm, Madras. In the 
Chemical Sections, Prof. Perry will read a paper on “ The 
Teaching of Physics,” on January 22, On February 12 there 
will be a paper on ‘‘Gas Furnaces and Kilns for Burning 
Pottery,” by Herbert Guthrie, C.E. The couse of Cantor Lec- 
tures during this part of the year will be on the ‘ Manufactme 
of India-rubber and Gutta-percha,” by Thomas Bolas, F.C.S, 
It will consist of six lectures, the first of which wjll be e given on 
February 2. 


THE additions fo the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mrs. L. C. Piggott; a Common Ocelot 
(lis pardalis), a Harpy Eagle (Thrasaetus harpyga) from 
Central America, a Black-tailed Parrakeet (Lolytiedig medanurus) 
from Australia, purchased ; a Tamandua Ant-eater (Tamandua 
tetradactyla), tyo Naked-throated Bel] Birds (Chasmorkynchus 
nudicollis) from Brazil, a Tuberculated Iguana {Iguana tuber- 
culata) from South America, two Giant Toads {Bufo agya) from 
Savanilla, deposited. 
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. OUR ASTRONOMICAL COLUMN 
MINOR PLANETS.—The numbef of discoveries in the group 


of minor planets during the year 1879 is twenty, twelve 
in the preceding year, so that there is no present indication that 
we are getting to the end of them. Elements more or less 
approximate ehate been calculated for seventeen out of the 
twenty new ones, but no one of the orbits has any peculiarity. 
We subjoin their ordinal numbers, names so far as published, 
discoverers and dates of discovery, with their magnitudes at the 


time. 
192 Nausikaa Palisa Feb. 17 II 
193 Ambrosia Coggia Feb. 28 12 
194 Procne ... Peters March 22 105 
195 Euryclea Palisa April 28 12 
196 Philomela Peters May 17 Io 
197 Arete Palisa ... May 21 12 
198 Ampella Borrelly . une 13 Ir 
199 Byblis Peters. uy 9 S E 
200 Dynamene ... Peters. uly 27 1 
201 Penelo Palisa Aug. 7 10°5 
202 Chryseis Peters Sept. 23 II 
203 Pompeia Peters Sept. 27 II 
204 Callisto .. Palisa Oct. 12 
205 Te Palisa Oct. 13 12 
206 Hersilia... Peters Och 15 Ir 
207 am as Palisa Oct. 17 12 
2 sta Palisa Oct, 21 13 
209 Dido Peters Oct. 22 Il 
210 see Palisa Nov. 12 II 
211 ae e. e Palisa  ... Dec 10 ... 10'S 
The elements will be found in Nos. 109-127 of the Circular 


sum Berliner Astrononiusches Jahrbuch, 


THE MELBOURNE OBSERVATORY.—The fourteenth Report 
of the Board of Visitors to the Observatory, presented to the 
Governor of Victoria, with the Report of the Government 
astronomer for the year ending June 30, 1879, has been received. 
The great reflector is stated to be in capital working order, but 
unexpected difficulties have been mgt with in placing the results 
of work with it before the astronomical public, this work con- 
sisting mainly of drawings of nebulæ in Sir John Herschel’s 
catalogue, Fifty-four of the smaller nebulze and clusters con- 
tained in it have been observed and compared, and the great 
majority found to agree well with the Cape descriptions. 
“Some, however, have considerably changed, whilst others aie 
completely altered in appearance.” Five nebule described by 
Herschel have not been found after careful search. The draw- 
ing of the great nebula around » Argus made in March, 1875, 
still accurately represents its ap ance, Observations of the 
trifid nebula No. 4355 were made on ten nights for comparison 
of those by Holden and Trouvelot with the Washington refractor. 
Stress is laid upon the need of a transit-circle of increased®capa- 
city, and it is undetstood that the Government propose a vote 
for this purpose. 


THE BIELA COMET METEORS.—Con to what had been 
anticipated by more than one astronomer who has given special 
attention to the subject, from present information it would 
appear that the earth the descending node of Biela’s 
comet at the end of November last, without encountering any 
portion of the meteoric swarm, which, in November, 1872, was 
moving in its orbit. The earth would reach the node on the 
morning of November 28, or perhaps earlier; the comet attains 
its least distance from our track thirty-two hours after its nodal 

or, with Michez’s orbit of 1866, in about heliocentric 
longitude, 67° 19’. 

URANOMETRIA ARGENTINA.—Within the last week we have 
received this very important work from the Director of the 
Cordoba Observatory, Dr. B. A. Gould. Some account of it 
was lately given in this column from an article in the Buenos 
Ayres Standard, but we shall revert to it at an*early date. Its 
publication will form an epoch in southern sidereal astronomy, 

THE CLOSE BINARY 85 PEGASI.—We learn from Mr. Burn 
ham that his recent measures fully establish the physical cof- 
nection of theclose components of this star, A mean of five 
nights’ measures gives: 

1879°46 Position 284°°6 Distance 07°75. . 
The earlier mean result beg : bs 
* 18787 ... Position 274°°0 ... Distahce 07°67. 
For the stars A and C Mr. Burnham finds: 
1879°9 Position 28°°7 ... Dintance,157-49. 
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BIOLOGICAL NOTES 


A BLIND Isopop.—For some years past, Prof..Forel, of the 
Academy of Lausaune, has been engaged in investigating the 
animal forms to be met with in the great depths of the Lake 
Lerman. These researches have been publighed from time to 
time since 1869 in the Journal of the Vaudois Society of Natural 
History, and the senes is apparently brought to a close in the 
recently published number of the journal in which he sums up 
the general results, and enumerates no less than seventy-six 
species of animals described as discovered in the Lake at 
depths of from 100 to 300 metres, Among these is one new 
blind form, closely related to our own very common fresh-water 
Isopod called Asellus aquaticus, When drawn up from the 
water it is found constantly associated with Niphargus puteanus, 
It is of a whitish colour, through which the brownish-coloured 
alimentary canal is easily perceptible. When placed in an 
aquarium it lives but a short time. The organs of vision are 
only rudimentary. The species comes near to A. cavaticus, and 
has been named by H. Blanc A. forellit. 


NOTES ON CRUSTACEA.—Dr, P., P. C. Hoek of Leiden has 
published some very interesting results of his investigations 
among the smaller crustacean forms made at the Netherlands 
Zoological Station. One series of notes are devoted to the 
anatomy and systematic descriptions of the species of Caprelli- 
dee met with, viz., Podalirius typicus, Kroyer, Caprella linearis, 
Tan,, and Leptomera , Abilgaard. Another series treats 
of several species of Corophide. Those met with were: Coro- 
phium crassicorne (Hoek confirms Norman’s statement that the 
C. Bonellsi of Bate and Westwood is the female of this species) ; 
C. longicorne, Cerapus difformis, Podocerus falcatus, Ortho- 
palame Terschellingi, nov. gen., nov. sp, (this new genus belongs 
to the sub family Podocerinæ), and dmphitoe littorina. <A third 
series is devoted to an account of Orchestia cavimana, Feller, 
found by Dr. Noman at Zalt-Bommel, a town in the province 
of Gelderland. It is more than 80 kilometres from the sea; the 
water is not brackish, but the amphipods were not even found 
in the neighbourhood of a stream, but in a walled-in garden 
some slight distance therefrom, in a corner of which, under some 
alee and while ın search for onisci, the species was taken, 
It would appear to be the same as the one described by Heller 
as found on Olympus by Dr. Kotschy, at a height of some 4,000 
feet, in moist spots in the neighbourhood of a spring, Mr. 
Noman found the species in the same locality again in August last 
(1879). The distribution of some of the other species of Orchestia 
1s also referred to. Series four treats of some insufiiciently-known 
Gammaride, such as diylus swammerdammi, Calliopius levius- 
culus, Melita obtusata, Cheirocratus brevicornis, n. sp., Ampelisca 
wguicornis, Series five gives some short anatomical remarks on 
Gammaride. These researches are illustrated by six plates, and 
fom portion of the Reports of the Netherlands Zoological 
Station, 


PTYALINE AND DIASTASE —Physiologists have differed in 
opimion as to the action of the gastric juice on ptyaline 
and on diastase, While some hold that the saliva is de- 
stroyed in the gastric juice, others maintain that it continues, 
in the stomach, its action on starch. Recent researches by 
M. Defresne (Compiles rendus) appear to throw light on the 
subject; they prove, on the one hand, that the saliva is 

lysed in pure gastric juice, whereas with mixed gastric 
juice, containing only organic saccharification proceeds as 
well as in the mouth. Ptyaline, then, like pancreatine, is an 
excellent reagent for demonstrating the difference between mixed 
and pure gastric juice. The latter, as M, Defresne has proved, 
owes its acidity to hydrochloric acid, combined doubtless with 
leucine ; the former to organic acids, probably combined also 
with azotised matters, Ptyaline and diastase, therefere, are not 
two identical substances, from a physiological point of view. 
Ptyalire saccharifies the starch in mixed gastric juice, as well as 
in the mouth ; it is only paralysed an instant in pure gastric juice, 
and then recovers its action in the mixed gastric juice and in the 
duodenum. Diastase or maltine is irrecoverably destroyed in 
hydrochloric solutions or in pure gastric juice, afd after having 
passe] into the mixed juice ét is profoundly altered; for, if it 
still dissolves starch, it no longer saccharifies it, 


EXISTENCE of THE C OIS IN TH ABRUZZI.—A recent 
communication of Mr. C. J. Forsyth-Major to the Bulletin of 
the Club Alpino Itali&no, records the ence of the Chamois 
(Rupicapra tragys) on the Gran Sasso d'Italie in the Northern 
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Abruzzi, Mr. Forsyth-Major made an éxpedition into this dis- 
trict with the object of identifying the so-called ‘‘ Chamozzo” of 
the inhabitants, and ascertained that this animal, now nearly 
extinct, was ejther the chamois of the Alps or a closely allied 
form, At Isola del Gran Sasso he was shown the horns and 
skin of an gxample shot in 1878. The present existence of the 
chamois so far sogth in Italy, although mentioned in sevéral 
works, has not bedh previously authenticated. 


MOVEMENT IN THE LEAVES OF CONIFERS,—Dr. Maxwell 
Masters (Linnean Society, December 4) has called attention to 
the contrasts to be drawn between the leaves of the spruce firs 
(Picea) and those of the silver firs (Adies) as regards their 
arrangement, relative position, form,.relative size, and internal 
structure, as described by Bertrand, MacNab, Chatin, and others. 
The leaves of the silver firs are endowed with a power of motion 
in virtue of which they are raised or depressed, On the other 
hand, the leaves of the spruces are comparatively motionless. 
In those cases where the leaves have the power of movement 
there is usally a well-marked layer of “palisade cells” which 
are absent in the motionless leaves. This circumstance has led 
Dr. Masters to correlate the differences before alluded to with 
varying degrees of functional activity, and with the adaptations 
manifested to secure as far as possible to each leaf an equally 
favourable amount of exposure to light, &c. The very remark- 
able movements of revolving nutation observable in the ‘leader 
shoots” of many conifers during their season of active growth 
were mentioned as having been investigated by him and the 
rotation duly registered on a disk. 





GEOLOGICAL NOTES 


CRUSTACEA IN THE OLD RED SANDSTONE.—The occur. 
rence of enurypterid crustaceans of the genus Pterygofus in 
the Tilestones of Herefordshire and Worcestershire, and in 
the Old Red Sandstone of Forfarshire, has long been well 
known. ‘These organisms have been rae as teristic 
of that section of geological time in the British area represented 

the Ludlow ani Lower Old Red Sandstone formations, Mur- 

ison used their presence in the Arbroath flagstones as an 
argument for placing these strata in his ‘‘ Lower” division of 
the Old Red Sandstone, while on the other hand he argued 
from their absence in the Caithness ones and from the dis- 
similarity of the fishes, that these northern deposits must be of 
later age. He therefore classed the great flagstone series of 
Caithness and the Orkney Islands as ‘‘ Middle” Old Red Sand- 
stone, thus bringing this series of formations into correspondence 
with his favourite threefold classification of the Devonian system. 
Recently, however, in the*first part of his memoir ‘‘ On the Old 
Red Sandstone of Western Europe,” published in the 7ransac- 
tions of the Royal Society of Edinburgh, Prof. Geikie has pointed 
out that the contrast between the fish fauna of the Arbroath flag- 
stones, or the ancient basin which he terms ‘‘ Lake Caledonia” and 
that of the northern basin or “ Lake Orcadie,” is by no means 
so marked as Murch'son believed, and that the characteristic 
Plerygotus, on which the author of ‘‘ Siluria ” laid so much stress 


as an er Silurian and Lower Old Red Sandstone type, occurs 
on sev. horizons and at different localities in the Cait! and 
Orkney basin. An important discovery confirmatory of the 


extension of these crustacea into the northern area has recently 
been made by Mr. James Linn in the course of the Geological 
Survey of Elginshire, now in p . From the valley of the 
‘Spey he has obtained numerous ents of what must have 
-been a remarkably e Lterygotus, though the specimens so 
far found hardly admit of specific identification with the 
P. anglicus of Forfarshire. Prerygotus has thus been discovered 
in Orkney, Caithness, and on the Moray Firth, not only over an 
extensive geographical area, but throughout a wide vertical 
range of stmta. These crustaceans mu@ evidently have had a 
considerable and prolonged development in the waters of the 
northern basin of the Lower Old Red Sandstone period. 


SALSES OF MOUNT ETNA.—As the result of his recent obser- 
vations among the mud volcanoes of Paternd on Etna, Dr. A. 
von Lasaulx gives the following conclusions:—-r. The Salses 
arise from the association of gaseous volcanic emanations with 
spring-water traversing easily soluble strata in which common 
salt, gypsum, lime, an@ other salts occur. 2, The carbyretted 
hydrogen escaping in cormectfon with the salses fs produced by 
the same volcanic emanations with the co-operation of these 
strata, 3. The so-called graptions of the® mud-volcanoes are 


[} g 
merely the squeezing out under pressuré of the dissolved and 
loosened parts of strata, that are disturbed and dislocated *by 
underground movements. . ° 


New Jurassic REPTILES.—Prof, Mårsh announces in the 
American Journal of Science the arrival at Yale of numerous 
remains of reptiles from the Jurassic deposits of the Rocky Moun- 
tains. He that they belong to several distinct groups and throw 
considerable light on forms already described from the same 
horizon. Among them he briefly descrrbes a new genus under 
the name of Camptonotus, most nearly allied to Zaosawrus, and 
forming with it a distinct family, the Zaosamridz. The name of 
the genus is taken from the fact that, as in Laosaurus, the sacral 
vertebree are not co-ossified, while some of the other vertebra 
even in the same specimen have their neural arches so completel 
united to the centra that the suture is nearly or quite Gbliterated. 
The known remains of C. dispar indicate, according to Prof. 
Marsh, a herbivorous animal about eight or ten feet high. 
Another species, about three times as large, is named C. amplus, 
One of the largest reptiles yet known (Brontosaurus) has recently 
been brought to light from the same region. It probably belon 
to the Saur but has a sacrum composed of five thoroughly 
co-ossified vertebree, Fresh specimens have been obtained 
throwing much new light on the structure of Stggosaurus. This 
dinosaur was covered with huge dermal plates, some of which 
ranged from two to three feet in diameter. The remains of a 
much smaller reptile, about the size of a wolf, apparently also a 
Dinosaur, and probably carnivorous, are included ina new 
genus, Celurus. 





GEOGRAPHICAL NOTES 


News has been received of Herr Carl Boch, on his return to 
the coast after his travels in the centre of Borneo. He has been 
up the Klintjouw River as far as Longwai, and thirty miles 
beyond where no European has yet penetrated. There is, how- 
ever, but little to see, and the dead silence of an almost un- 
inhabited forest prevails beyond Longwai. The birds of this 
district, with five or six exceptions, are the same as those found 
in the highlands of Sumatra. Herr Boch has made some very 
interesting observations on the inhabitants of those districts, of 
which he is preparing an account. The Dyaks of the interior 
are far more wild and savage than those of the coast, and are 
not, as & rule, partial to seeing strangers, but appear to offer 
them no harm in times of peace. They are, however, veritable 
‘head hunters,” and talk about it in a very free and easy 
manner, The Rajah, with whom Herr Boch had dealings, had 
a collection of six, taken from Dyaks of another tribe, not in 
open fight, but by treachery when they were asleep, A more 
interesting race, also head hunters, however, and still further 
removed from civilisation, are the Orang Poonan, or forest 

ple? With these strange border-beings, who construct no 
ouses, but live in the open forest, Herr Both seems to have 
made himself quite friends, and them as good and honest 
people—always excepting the little eccentricity in the matter of 
heads. They are not dark, but fair, and of a yellowish com- 
plexion, and as they have allowed Herr Boch to take sketches of 
both sexes, these will doubtless afford much further interesting 
information. He proposes now to cross the island from east to 
west, coming out at Band-jermassing. 


A CORRESPONDENT supplies us with the following translation 
of aletter from Dr. Gerhard Rohlfs, concerning his recent journey 
in Africa, which may interest our readers. e letter addressed. 
to a German friend, is dated Benghasi, November to: ‘‘ When 
you receive these lunes I shall no doubt be in Italy, and, there- 
fore, back in Europe. Your last letter of Julyg I received 
at Kufra, when I was free again, and already on my return 
journey. . . . I hope that Stecker, my young companion, will 
again take up the” ition. The Sueya have partly returned 
our property, part they are still going to return, and part the 
Turkish Government will compensate us. If Stecker proceeds 
by way of Sella and Mursuk, he will probably not encounter 
tog many difficulties, I may communicate to you the Statistical 
fact that the distance between Battifal and Taiserbo és about 400 
kilometres. We travelled over thia ae in ee con- 
secutjve ho certainly a great feat. us we cl more 
than 90 kilometres ri day. It must be remembered that this 
was done on foot and on camels, then it will be appreciated. 
We hardly slept at all, only in the evenings and mornings we 
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rested forawhile. Brft then eis would have thought that Kufra 
li&s 14° more to the south than is indicated on the maps? that 
Kufra is the largest oasis but dhe of the Sahara? that of all 
oases Kufra contains the largest uninterrupted areas of arable 
land. Are there usinterrupied areas at Fesan extending over 
200 kilometres? Or at Tuat, or at Tafilet? No! And every- 
where the nest water. There may be about 1,000,000 palm 
trees in the oasis, and if Kufra is otherwise poor as regards 
variety of species of plants, it is all the richer in numbers of 
plants of one and the same species. I have not reached Wadai 
on my tour, Thus I have not even been able to reach the basis 
upon which my operations were really to But ıt is not 
my fault, I have the consciousness of having fully done my duty.” 


Tae King of Sweden has expressed his wish that after the 
Veen has reached Naples Prof. Nordenskjold and Lieut. 
Palander should, on thew trip overland, visit several geographical 
societies on the continent, At Copenhagen they are to rejom 
their ship, and with 1t proceed to Stockholm. 


Ar the last meeting of the Halle Geographical Society, the 
President, Dr. Kirebhoff, announced the formation of a geo- 
graphical union amongst the students at that University, this 
being the first union of the kind. It is hoped that the students 
at other universities will imitate this commendable example. 
Later on at the same meeting Dr, Lilienfeld read a highly 
interesting paper on the South African diamond fields which he 
visited last year. 


Dr. Oscar Lenz writes from Tetuan, under date of 
November 27, as follows:—‘‘I arrived at Tangiers in excellent 
health. After having made excursions from this place in all 
directions, I travelled to Tetuan, which is highly interesting and 
situated most beautifully, and which was particularly attractive 
to me in a geological sense. For several days past I have been 

ing to start in a southerly direction for the Shishuaun district, 
which has never before been visited by a Christian, but I have 
not yet obtained permission from the Caliph ; it 1s stated that 
the inhabitants are in open revolt against the Sultan, also that 
the Kabyl tribes are extremely fanatical and will not tolerate 
any Christians in thew country. Between December 4 and 8 I 
expect again to be at Tangiers, ftom which place I shall send a 
detailed report of my interesting journey to the African Society. 
Then I shall prepare for a prolonged sojourn in the interior. 
About New Year’s Day I hope to be at Fez.” 


Tre January number of Petermanns Mitthelungen contains 
a detailed account, by Prof. Veth, of the Dutch expedition to 
Sumatra, He gives a statement of the literature relating to 
Sumatra previous to the expedition, a sketch of its progiamme, 
the results of Schouw Santvoort’s expedition, and those of his 
own and Hassel’s journeys in Rawas, Lebong, and Lemun, 
corcluding with a sketch of the important Balang Haus river. 
A fine large map of part of Sumatra accompanies the paper. 
This is followed by a paper on the Sanpu river of Tilset, with 
a map from English sources. There is also a narrative of the 
recent voyage of the Dutch vessel, Wullem Barents to the Barents 
Sea, also with a map, which is followed by one of Dr, Emin 
Bey’s valuable narratives, desonbing his journeys between the 
Victoria and Albert Nyanza in 1878. We are glad to see from 
the monthly summary that the publication of the narrative of 
Baron von Der Decken’s travels in East Africa, 1859-65, has at 
last been concluded. 


A GRANT of 4,000/. has been made by the Minister of Public 
Instruction at Paris, to the French Committee of the International 
Afiican Association, in order to enable them to establish two 
stations similar to those which the Belgian expeditions are about 
to found in Eastern Africa. One of these will be placed im the 
Ogowé region, and will probably be under the command of M. 
Savorgnan de Brazza, already well known for his explorations in 
that quarter. It is expected that the other station will be 
established in Usagara, on the eastern side of the continent. It 
had previously been proposed that M. de Braza should lead an 
expedition from the Gaboon towards Lake Chad, and it is not 
impossible that there may be some further modification of the 
presenteprojects. . 


In the letters which, after long delays, have at length reached 
the London Missionary Society from Ujiji, Mr. Hore gives some 
account of his explorations on Lake Tanganyika and its adjacent 
rivers. In March app&rently he explored the? coasts of Ujiji, 
Ukaranga, and Ukawendi, and the Malagarast and Kibwe rivers, 
At the end of April he started on another voyage, during which 
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he visite Uguhha and exploied the mouth of the Lukuga River; 
this he declares is the veritable outlet of the lake, Mr. Hore 
descended the river in a canoe os far as where the Mitwanse— 





now swept away—used to be, and landed at Stapley’s farthest. 
He then walked for six hours, and mounted the Kijanka ridge, 
which is farther down the river than Stanley plaçes it. e 


sidpt there, getting the latitnde by stars and good bearings; and 
from above where he landed he hada pe i bird’s-eye view 
of the river far into Urua, He states that the so-called Lukuga 
Creek is a wide and very swift nver. With regard to Uguhha, 
Mr. Hore says that, by general consent, it is the gateway from 
Lake Tanganyika to the west. 


THE new number of the Geographical Society's periodical 
contains only one paper, Capt, A. H. Markham’s account of his 
Arctic cruse of 1879, in the Barents Sea; it has been rendered 
mordinately long by the introduction of many pages of irrelevant 
matter. It has, however, a redeeming feature, in that it is illus- 
trated by two useful maps. 


THE new Bulletin of the Belgian Geographical Society fur- 
nishes some interesting information in its ‘‘ Chronique Géo- 
graphique,” more particularly in rı to the various expeditions 
of the International African Association, from which we gather 
that another expedition will before long leave Zanzibar for the 
interior. It is especially worthy of note, however, that no 
information is allowed to leak out respecting Mr. H. M. 
Stanley’s proceedings on the Lower Congo, on which subject and 
his plans the Central Committee maintains a discreet silence, 


Ws have received Parts 9, 10, and 11 of the new edition of 
Stielers Hand Atlas, 


PHYSICAL NOTES 


Ws learn that Mr. Edison is attempting to construct a pori- 
able electric lamp which shall, melu the constant battery 
employed to generate the current, be no larger than an ordinary 
moderator lamp. 


THE Scientific American states that the story of Edison’s tele- 
phone having been used over 2,000 miles of line is incorrect ; 
the messages were transmitted over the greater part of the line 
by telegraph, and only over the last few miles in Pennsylvania 
by telephone. 


A MEASURING polariscope, specially adapted for examining 
the angles between the optic axes of crystals upon the plan 
suggested a few months ago by Prof. W, G. Adams, has been 
constructed by Herr E, Schneider, and is described in Carl’s 
Repertorium, 


THE study of the spirit level has been continued by M. 
Plantamour. Iie has shown that the bubble of very accurately 
adjusted levels is continually moving; indicating a continual 
gently rising and falling of the earth’s crust, 


A SINGULAR phenomenon of atmospheric electricity during a 
snow storm was observed at Cherbo on November 20, 
by M. Delamare. At about half-past five in the evening the 
snow-flakes fell so quickly that it was perfectly dark. M. Dela- 
mare, walking along under the shelter of his umbrella, heard a 
faint buzzing sound as of insects flying around, and at the same 
moment observed a pale luminous ‘‘ brush” proceeding from the 
extremity of each of the mbs of his umbrella. On extending 
his finger towards one rib the brush-discharges ceased, and he 
received a continuous streafh of faint sparks, It would be 
interesting to learn whether the handle of the umbrella was of 
ivory or any material of specially good insulating properties, 

M. GUEBHARD has recently shown an elegant method of procur- 
ing iridescent rings ın a permanent form. ‘Theserings, which are, 
lke Newton's rings, due to interference giving rise to the “colours 
of thin plates,” differ wever from Newton’s rings @ reversing the 
order of the colours, that corresponding to greatest thickness being 
at the centre. M. Guébhard drops a little collodion on to the 
surface of mercury. It is drawn out on all sides into a thin film of 
iridescent hue, which when hard may be floated off on to paper. 
Ten years ago the writer of this note similarly fixed on paper 
iridescent films obtained by dropping mastic varnish on to the 
suaface of water. M. Guébhard produces similar rings, though 
of no permanency, with drops of volatile mineral oil on the 
surf@é of mercury, or even by the film of moisture condensed 
from the breath. At the meeting of the Søciédté de Physique 
of Fais, on December 5, these experiments were shown by pra- 
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jection upon the screen; and M. Guébhard awakened a lively 
interest when he proceeded to show that such films, especially 
the fleeting films condensed from the breath, may exhibit phonei- 
doscopic propegties. The various vowels being pronounced so 
that the breath impinges on the surface of the cooled mercury, 
rings are oktained having certain forms more or less strongly 
characteristic of they different qualities of tone. 


THE influence of temperature on -forks (which are now 
such valuable aids to research), has been lately investigated by 
Herr Kayser (Ann. de Phys. No. 11), and by the method of ob- 
serving the alteration of the diference of phase of two forks 
with the temperature. The forks were furnished with mirrors 
and the Lissajous figures observed with a telescope, These re- 
sults were arrived at: 1. The vibration number of a tuning-fork 
is, between o° and 30°, a linear function of the temperature. 2. 
The influence of temperature is greater, the higher the tone of 
the fork, and with similarly arranged forks, the variation of the 
vibration number is about proportional to the square root of that 
number, 3° With moderate variations of temperature, such, as 
occur in a room, the tempetature affects the vibration number in 
the second place of decimals. 4. The co-efficient of elasticity of 
steel increases between o° and 30° with the temperature. 


OBACH proved, a few years since, that alloys of the metals 
proper, such as lead and tin, potassium and sodium, and sodium 
amalgam, conduct a current, without being decomposed. Herr 
Elsasser has recently (Asn. der Phys. No. 11) experimented with 
combinations of metals with the half-metallic elements antimony 
and bismuth, passing a current through the fused alloy in a glass 
tube with electrodes of carbon, ‘There was here also no 
decomposition, The author notes that the transition from these 
compound conductors of the first class to the electrolytes, is no 
sudden one, Between the two groups are substances, which at 
a low temperature conduct without decomposition, but at a high 
one, and even partly before they melt, are electrolysed, e.g. copper 
and silver sulphides, and the sulphides of lead, nickel, 1ron, 
bismuth, tin, andantimony. ‘To this middle class, also, may be 
added a number of compounds, which have not hitherto been elec- 
trolysed, probably because they are so difficult to fuse (such as the 
oxides of tin, ron, and chromium) ; the electrolytes proper do not 
conduct without being electro} ; and to this class belong espe- 
cially the haloid compounds of the metals, which are not decom- 

sed in the solid state because they aie insulators; whenever they 
Bann to conduct, being fused, they are decomposed. Lastly 
there is a fourth class of compounds, which in general do not 
conduct, either with or without decomposition. 


AN experimenta] determination of the indices of refrac- 
tion of some liquefied g&ises has been lately made by Herr 
Bleekrode (Ann. der Phys. No. 11). He used the method 
of Faraday’s tubes, but observed the liquefied with 
a microscope in a small vessel with plane paralel sides 
having mirror plates, Only cyanogen, carbonic acid, and 
ammonia, were thus successfully examined, and the average 
numbers obtained for these were, severally 1'320, 1'163, and 1'314. 
The method is also useful for compounds which are liquid at 
ordinary temperature, but difficult to examine on account of their 
inflammability. Thus, the author applied it to anc-ethyl, 
obtaining the number 1°489. 4 propos of the index of carbonic 
acid, Herr Bleekrode has some interesting remarks on liquid 
inclosureszin certam minerals, Inanother paper he hopes shortly 
to give the indices of most of the other ean gases, his ex- 
periments on which were, in part® accomplished with Cailletet’s 
compression apparatus, ews 


THE somewhat doubtful name Axadighone has been given by 
Mr. Rhodes of Chi to an instrument to improve the heari 
powers of the partially deaf. We understand that it consists es- 
sentially of a flat flemble disk of resonanj{metal furnished with a 
handle, like a palm leaf fan and capable of being adjusted in 
curvatuie by means of a cord and a tightening clamp. The 
edge of the disk is to be pressed against the upper front teeth 
while its concave surface is presented towards the speaker to re- 
ceive the sounds. ‘he vibrations thus taken up by the disk are 
transmitted through the teeth and bones of the skull to the audi- 
tory nerves. This would appir to be a more practical ınstru- 
ment than the megaphone of Mr. Edison, of which nothing Ras 
been heard of late, or fhe apa recently explained, hy M. 
Paul Bert to the AcadéRie des Sciences. Mr. J. Samuelson of 
Liverpool, exhibited the Audiphone at the late sosré of the 
associated scientific societies held in the St. George’s Hall. 


e 

Pror. C. S. HASTINGS of the Jens Hopkins University has 
contributed to the current number of Si/nuan's Journal an if- 
portant paper on “Triple Oectives with Complete eColour 
Correction.” He controverts the opinion of Prof. Harkness 
expressed in a preceding number of the journal that the focal 
plane of a system of lenses does not correspond to the minum 
focal distance. © o 


It is stated that a new photographic process has just been 
discovered in Japan by an inventor whose name is not given. 
One of the substances employed in the manufacture of Japanese 
lacquer has the prop of becoming almost as hard as stone 
under the action of light. A slab covered with this material 
and duly exposed behind a photographic ‘‘negative” for some 
twelve hours, was afterwards scraped, and rabbed with spatula 
and brush, leaving the hardened portions raised in low relief, 
and capable of being used as a block for printing. 


OUR contemporary, the Z/atrictan, announces the startling 
discovery of an electric divining-rod, ‘‘ whereby paying deposits 
of gold, silver, and copper can be positively indicated, and their 
exact location pointed out.” This “discovery” is of course a trans- 
Atlantic one, but, ‘‘strange to say, it does not emanate this time 
from Menlo Park, though Mr. Edison may of course have pre- 
invented ıt many years ago!” 


In the Znstitutes of Akbar, whose reign over a considerable 
put of India extended from 1560 to 1600, are found the fol- 
owing directions for the artificial freering of water. Into two 
parts of water is thrown one part of dry powdered nitre. In this 
mixture a small stoppered silvered jug containing pure water 18 
stirred about briskly for a quarter of an hour, when its contents 
will be found to be wholly or partially frozen. 





SCIENTIFIC SERIALS 


Journal of the Royal Microscopical Society, vol. ii. Nos. 7 and 7a, 
contains :—Transactions of the Society —W. H. Gilburt, On 
the morphology of vegetable tissues (Plates 22 and 23).—J. Beck, 
On the structure of the scale ofa species of the genus Mormo.— 
Prof. E. Abbe, On new methods for improvi herical correc- 
tion, applied to the construction of wile nigel object-gl 
H. E. Forrest, On the anatomy of Lepfodora hyalina (Plates 24 
and 25).—Dr. H. Stolterfoth, On a new species of Eucampia.— 
John Mayall, jun., On an immersion stage Uluminator, and on 
aperture measurements of immersion objectives expressed as 
“numerical aperture.” —J. W. Stephenson, On a table of nume- 
rical a es showing the equivalent angles of aperture of dry, 
water immersion, and homogeneous immersion objectives, with 
their respective resolving powers, taking the wave-length of line 
Æ as the basis; a = n sin, w, # = refiactive index, and w% 4 
angle of aperture.—The record of current researches relating to 
zoology; botany, and microscopy.—Bibliogra phy.—Proceedings 
of the Society.—The editor announces that the Society has 
obtained the assistance of Mr. T. Jeffery Parker, Mr. A. W. 
Bennett, and Prof. F. Jeffrey Bell in the production of the 
jounal,—No. 7a is a supplementary number containing the index 
to vol, 1i., List of Fellows of the Society, &c. 


Proceedings of the Boston Society of Natural History, vol. xx. 
part 2, November, 1878, to April, 1879.—Dr. H. A. Hagen, 
æ of insects dischaiged through the urethra, and On birds 
swarming after white ants.—Dr. S. Kneeland, Traces of the 
Mediterranean nations in the Northern Ocean,—Dr. H. A. 
Hagen, Remarks on white ants.—President Bouvé, Remarks on 
the death of Dr. J. B. S. Jackson.—Prof. N. S. Shaler, Evi- 
dences of a gradual passage from sedimentary to volcanic rocks 
in the Brighton district.—Dr. H. A, Hagen, Flies from a petro- 
leum lake.—W. O. Crosby, Occurrence of fossiliféfous bouldeis 
in the drift of Truro, Cape Cod.—Dr. S. Hunt, On the pre- 
Cambrian rocks of Great Britun.—W. H. Patton, Synopsis of 
the New England species of Colletes.—J. S. Kingsley, Notes of 
Noith American Decapoda.—W. P. Crosby, A possible origin 
of petro-silicious rocks.—B. D. Halsted, The American species 
of Shee: The author enumerates eight species of "Nitella, 
one of Tolypella, and nme of Chara, one of which, 6. roddinsit, 
from Rhode Island, is described as new.—Dr. C. S, Minot, 
Growth as a function of cells, and On certain laws of histological 
differentiation.—-Rev. G. F. Wright, The kames and moraines 
of New England.-Mr. W. Upham, Glacial drift of Boston anf 
vicinity. . 
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Royal Society, December 18, 1879.—“' On the Histology of 
Hydra fusca,” By Te Jeney Parker, B.Sc., Lecturer on Biology 
in Bedford College, London, and Demonstrator in the Royal 
School of Mines. Communicated by Prof. Huxley, Sec.R.S. 
(From the Biological Laboratory of the Royal School of Mines. } 

The following is an abstract of the paper:—The correctness 
of Kleinenberg view of the relations of the muscular fibres was 
proved by longitudinal sections of ammonic bichromate speci- 
mens, in which the fibres were obtained 77 siu in direct connec- 
tion with the attenuated inner ends of the ecdoderm cells. 

No interstitial tissue could be made out in the thinnest sections 
of the tentacles ; this. tissue, therefore, cannot be the exclusive 
source of the nematocysts. 

A distinct supporting lamella was clearly made out between 
the muscular layer and the endoderm. 

The endoderm is shown to be, in all probability, cihated 
throughout. Sections of osmic acid specimens shoved each cell 
to bear one, two, or three, long, flagelliform cilia, 

The active amceboid movements of the endoderm cells during 
life is strongly insisted on, the pseudopodial processes given off 
from them sometimes almost or entirely obliterating the digestive 
cavity. 

Its suggested that the dark irregular granules found in the 
endoderm cells are food particles derived from the alimentary 
canals of the Entomostraca devoured. In one instance a diatom 
frustuke was seen to be imbedded in a cell. Hydra thus, unlike 
, most Metazoa, exhibits what Metschmkoff a ‘*parenchy- 

matous ” mode of digestion. i 

Nematocysts are proved to occur here and there m the 

ehdoderm, Š ` : - 


PARIS 


Academy of Sciences, December 29, 1879.—M. Daubrée 
in the chair.—M. Faye presented the Annuaire du Bureau des 
Longitudes for 1880, which contains, inter alia, tables of refractive 
indices, dénsites of minerals, diulafations of metals and crystalline 
bodies, all known gases, with formule, &c., data of thermo- 
chemistry, a map of lines of equal magnetic declination for 
France and neighbouring localities, and a work on statistical 
ag See fae on the different branches of kinemktics, by 
M. Resal. M. Mannheim has recently introduced the expression 
kinematic geometry; this branch dealing with motion independ- 
ently of forces and times. It is not simply the geometrical part 
of kinematics as studied hitherto.—On some applications of 
elliptic functions, by M, Hermite.—On hydride of copper; reply 
to M, Wurtz, by M. Berthelot.—On the heat of formation of 
gas@ous hydrate of chloral ; reply to M, Wmtz, by M. Berthelot, 
—On the butyric ferment (Bacslus amylobacter) in the coal 
epoch, by M. van Tieghem. Examining numerous Mlicified 
rootlets of conifêræ from the coal strata, he finds signs of the 
same process in destruction of tissues as now; development of 
Bac. am. in the organs, either in the form of slender jointed fila- 
ments, or inflated rods each with a terminal spore, or innumerable 
free spores, amid homogeneous silica or ranged against the cuticle 
or vessels.—On the oxidation of alcohol by ammoniacal bioxide of 
copper, by M. Letellier, He heated the mixture at 180° in a sealed 
tube; the blue liquorbecomes colourless, and the alcohol is changed 
into acetic acid.—On a property of certain functions similar to 
algebraic functions, by M. Picard.—On the impossibility of the 
algebraic relation Xa + Y» + Za = o, by M. Lionville.—On 
the determination of the elements of a vibratory movement; 
measurement of the phase, by M. Mercadier.—On a new electric 
burner, by M, Perruche. The ‘‘ candle” consists of three 
caibons, two Seing cylindrical (0004 m. diameter) and applied 
to each other, the other of square section (0'005 m, a side), and 
placed in the Je formed by the first two. The cylindeis are 
in pivoted brass foldes; between brass plates, brought together 
by a spring. The holder of the square carbon is also capable of 
oscillation, and this carbon is held by a spring in contact with 
the othets, while no current passes, but, when the current begins, 
takes its se e position, It is regulated by an iron lever 8nd 
Ara E in circuit.—On a new phoneidoscopic process by 
coloured ri by M. Guébhard. A development of is experi- 
ment of producing oged rings By breathing on a surfaçe of 
impure mercury. He shows the characteristic” fgures of the 
principal vowel sounds. They prove that the’ emission in 
uttering these sounds does not present merely the longitudinal 
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vibratory estate of a cylindrical column (as indicated by mano- 
metric flames, &c.), but a very complex vibratory state at right 
angles to the direction of propagation, and whose influence cannot 
be negligible in the final wave. This has an obvious bearing on 
the sensibility of telephonic plates, which are afechd by multiple 
centres of percussion.—Action of permanganate of, potash on 
cydnide of Pane by M, Baudrimont. T] is generates much 
nitrite and little urea in an alkaline medium, “while much urea 18 
formed if the medium tend to acidity by addition of SO;HO, 
The greatest proportion of urea results from mixtme of cameleon 
and cyanide in equal equivalents in ‘presence of an excess of 
sulphuric acid.—Action of hydracids on isoprene; reproduction 
of caoutchouc, by M. Bouchardat. Isoprene behaves to 
hydracids like valerylene, fixing one or two molecules of acid 
and giving identical or isomeric compounds, with very similar 
properties; only isoprene (unlike valerylene) furnishes with dis- 
solved acids an elastic polymer.—On the structure of sudori- 
parous glands, by M. Ranvier.—Alterations of cutaneous neryes 
in a case of congenital ichthyosis, by M. Leloir.—On the loco- 
motion of insects and of arachnida, by M., Carlet. * Insects of 
slow pace, and with equidistant legs, rest on a sustaining triangle 
formed of the two extreme legs on one side and the middle leg 
on the other, while they move the three other legs. In arach- 
nida the polygon of sustentation is formed by the first and third 
leg on one side ‘and the second and fourth on the other.——On the 
preserice of diamond in an ophitic rock of South Africa, by MM. 
ouqué and Lenz, 
VIENNA 


Imperial Academy of Sciences, October 16, 1879.—The 
following among other papers were read :—On the physiological 
regeneration of the ciliated epithelium of the trachea, by Dr. 
Drasch.—On the solubility of mixtures of chloride of sodium 
and chloride of calcium at different tem es, by Herr 
Schonach.—On a species of configuration in the plane and in 
space, by Herr Kantor,—On the causes of severe winters in 
Europe, by Herr Wolz,—Researches on the rain-conditions of 
Austria-Hungary, by Herr Hann.—Contributions to a mono- 
graphy of the genus Megalodus, with special reference to the 
mesozoic forms, by Prof. Hornes.—A new chemical photometer 
by means of mercury oxalate, for determining the intensity of 
ultra-violet rays, and contributions to the photo-chemistry of 
mercury chloride, by Dr. Eden. 
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an ERASMUS DARWIN SS 
Erasmus Darwis. By Ernst Krause. ‘Translated -frém 
the German ‘by W. S. Dallas. With‘a- Preliminary 
Notice by Charles Darwin. Portrait and Woodcuts. 
(London : Murray, 1879.) 
HE memory of this great man has suffered from the 
florid’ and . spiteful biography. written by Miss 
Seward, That she was animated by a feeling of -bitter- 
ness towards Erasmus Darwin, engendered by disap- 
pointment, is clearly shown in these pages; she was an 
unsuccessful candidate for the post of “his second wife, 
and she seems never to have forgiven him for his blind- 
ness towards her merits, A trustworthy life of the author 
of the “Botanic Garden” was therefore much wanted, 
and no one could have been better qualified for the task 
than his grandson, Charles Darwin. He has done his 
work so well and completely as to leave no room for any 
subsequent biography ; further criticism there may well 
be, but the facts of the life of Erasmus Darwin can never 
be better put together, and'they dre as fully given as 
there is any need for. The critical essay by Herr Krause 
forms only little more than one-third of the modest 
volume; and is really an appendix to the life by Mr. 
Darwin. | 
Erasrnus Darwin was born of a good family at Elston 
Hall, Notts, on December 12,1731. He was educated at 
a school at Chesterfield, from which he went to St. John’s 
College, Cambridge, and subsequently to Edinburgh to 
study medicine. In 1756 he settled at Lichfield as a 
physician, and married in 1757, his wife dying in 1770, 
He married a' second time in 1781, when he settled at 
Derby, where he-died-in 1802. 
he seems to. have’had a taste for versifying and mecha- 
nics, and when very yopng he made experiments in elec- 
tricity with a rude apparatus of his own invention. Mr. 
Darwin gives a most amusing letter addressed to his 
grandfather when at Chesterfield, by Susannab, the sister 
of the latter, in which she sets down in a very incongruous 
fashion the details of four days’ fasting in Lent. The reply 
of Erasmus (ztat 16) was characteristic:— ` 
ai fancy _you forget in Yours to inform me yt your 
Cheek was quite settled by your Temperance, but how- 
ever I can easily suppose it. For y® temperate enjoy an 
ever-blooming Health free from all y° Infections and 
disorders luxurious mortals are ‘subject to, the whimsical 
Tribe of Phisitians cheated of their fees may sit down in 
penury and Want, they may curse_mankind and impre- 
‘cate the Gods and call down y* parent of all Deseases, 
luxury, to infest Mankind, luxury more destructive than’ 
y° Sharpest Famine; tho’ all the Distempers that ever 
Satan infligtéed apon oa ‘hover over y° intemperate ; oT 
would play harmless round our Heads, nor dare to touc 
a single Hair. We should not meet those pale thin and 
haggard , countenances which every day present them- 
selves to us, No doubt men would still live their 
Hunderd, and Methusalem would lose his Character; 
fever banishetl from our Streets, limping Gout would fly 
y® land, and Sedentary Stone would vanish into obliyion 
and death himself, he slain.” A ° oe 
Even at this earl¥ age is seen his leaning towards 
vegetarianism and abstinence frome alcoholic drinks, 
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From his earliest years‘ 


which he subsequently ćarried btoêalmost reġgulanipra® 
tice. ‘ This was- not the only respect in. hich Erasmus 
Darwin was far ‘ahead ‘of .h® own.time.and’ eveñ af purs; 
In sanitary matters he could redd a Jesson even’ to-our 
advanced age, and with his mechanical génius he carried 
out his ideas in this respectiinto practice gs far as the 
circumstances of the time would permit.. ` He advocated 
the abolition of intra-mural interments, a rational treats 
ment of the-insane,-radical. reform in.female education, 
and the abolition of slavery at atime when all the world, 
including, the Society för- the. Propagation :of the Gospel, 
regarded it as a-divine institution. His. little work on 
female education was translated into German, where it 
was regarded as an authority, and he carried out his ideas 
on the subject in the case of his own daughters, whom, for 
example, he taught to swim. Hé was a radical in politics, 


-and a theist in religion, as his works amply testify, though 


his indiscriminating and bigoted contemporaries stamped 


‘him as an atheist. “His ‘friendship was. wide,iboth in 


England and on the Continent, and included many of the 
most eminent men of his time. He was a. man of great 
influence among his neighbours, and was specially be- 
loved by the poor and needy, a common epithet. coupled 
with his name being that of Benevolent. Hewas sghtly, 
irdscible in temper, his: massive face pitted from- small- 
pox, he walked with a limp, and although he stammered 
in speech, he was one of the best ,conversationalists of his 
time. He soon acquired a good practice‘in Lichfield yand as: 


.a physician his fame reached George III., who wanted him 


to settle in London; but Darwin’s desires in regard. both 
to fame and income were moderate, and he preferred the 
quiet of Lichfield. His clfief recreation was in tending 
eight acres of land near the city, which he converted into 
a botanic garden. Apart altogether from his position in 
the history of science, it will thus be seen that Erasmus 


' Darwin was a man of unusual originality and independence 


of mind, who could rise far above the beliefs and customs 
of his time. But for us he is mainly interesting for the 
position his works hold in the history of the doctrine of 
evolution. We are inclined to think that had Erasmus, 
Darwin not chosen to throw his ideas on this and other 
scientific matters into the form of verse, the’'theory itself 
and his claim to be the originator of it in its modern 
form would have been much sooner recognised. The 
works in which he embodied his speculations and theories 
are “The Botanic Garden,” in its two parts, “The Loves 
of the Plants,” and ‘‘ The Economy of Vegetation,” the 
latter, alchough the first part, having “been published last ; 
the former probably first appeared. in 1788 Then 
followed the “Zoonomia” in 1794, soon after_translated 
into German, French, and Italiam; the “Phytologia”’ 
was published in 1800, and “The Temple of Nature, or 
the Otigin of Society,” the year after the author’s death. 
In England, at least, where these works first appeared, 
they we1e treated mainly as poems, the scientific specula- 
tions which they contained, if referred to-at all, being 
generally regarded as the mere fancies of -a'pdetyor the 
dreams ofa rhapsodist. As poems they had a reputation 
which must seem to the readers of to-day .wbnderful. 
Such men as Walpole and Edgeworth spoke of them with 
rapture, though the parody of the “ Loves of the Plants,” 
known as tlie “Loves of the Trifingles,” seems,to have 
done much to destroy the reputation `of the ouelnal 
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Coleridge invented. the rm “Darwinising” to express 
his contempt for the speculations of the elder Darwin, 
and the Edinburgh Review @eated his poems in its well- 
known “this-will-never-do'’ style. Still Darwin’s poems 
contain many Brilliant passages, yet we fear no reader of 
the present dey would care to read them through merely 
as literary productions. Any one, however, who desires 
to master the history of the progress of scientific theory, 
must study them carefully; and this is what Herr Krause 
has done in order to be able to write the critical essay 
appended to the biography by Mr. Darwin, an essay 
which Mr. Dallas has turned into excellent English. 

Herr Krause, then, claims for Erasmus Darwin that he 
is the real father of the doctrine of evolution in its 
modern form, and that much of the credit which has 
been ascribed to Lamarck is really due to his predecessor. 
No one can read Herr Krause's careful paper, fortified as 
it is with numerous extracts from the elder Darwin’s 
works, without being convinced that the claim he upholds 
is just. True, Darwin often saw as in a glass darkly, 
what his greater grandson has been able to see and to 
show us face to face. But when we remember the state 
of scientific theory in his time, and the scanty store of 
data at his command, we cannot but be struck with the 
real penetrative genius of the man, and wonder that he 
was able to see so much. His powerful and thoroughly 
scientific imagination helped him to leap over many dif- 
ficulties, which the Darwin of to-day has been able to 
bridge by an abundance of fresh facts, As might be 
expected, the elder Darwin’s ideas are sometimes crude 
and undeveloped; when he seems in a fair way to arrive 
at the full-blown ideas conn@cted with the doctrine of 
evolution such as we have it now, he sometimes turns 
aside ere the goal 1s reached, and concludes with some- 
thing that is only half the truth, Here is how Herr 
Krause speaks of him :— 


“I was speedily convinced that this man, equally 
eminent as philanthropist, physician, naturalist, philoso- 
pher, and poet, is far less known and valued by posterity 
thanhe deserves, in comparison with other persons who 
occupy a similar rank, It is true that what is perhaps 
the most important of his many-sided endowrhents, 
namely, his broad view of the philosophy of nature, was 
not intelligible to his contemporaries ; it is only now, 
after the lapse of a hundred years, that by the labours of 
one of his descendants we are in a position to estimate 
at its true value the wonderful perceptivity, amounting 
almost to divination, that he displayed in the domain of 
biology. For in him we find the same indefatigable 
spirit of research, and almost the same biological ten- 
dency, as in his grandson; and we might, not without 
justice, assert that the latter has succeeded to an intellec- 
tual inheritance, and carried out a piogramme sketched 
forth and left behind by his grandfather. 

‘ Almost every single work of the younger Darwin may 
be paralleled ,by at least a chapter in the works of his 
ancestor ; the mystery of heredity, adaptation, the pro- 
tective arrangements of animals and plants, sexual selec- 
tion, insectivorous plants, and the analysis of the emotions 
and sociological impulses; nay, even the studies on in- 
fants are to be found already discussed in the writings of 
the cidere Darwin. But at the same time we remark 4 
material difigrence in their interpretation of nature. The 
elder Darwin was a ian, or, more properly, Jean 
Lamarck was a Darwinian of the older school, for he has 
only carried out furthet the ideas of Erasmus Darwin, 
although with great acumen ; and it is to Darwin, there- 
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fore, thag the credit is due of having first established a 
complete system of the theory of evolution.” 


Herr Krause then proceeds to analyse “The Botanic 
Garden” and other works, in order to produce evidence 
of the claim he maintains on behalf of Erasmus Darwin. 
It is interesting to read in a note appended by Darwin to 
a verse in “ The Botanic Garden,” the following idea and 
first scheme of the theory of evolution :— 


“t From having observed the gradual evolution of the 
young animal or plant from its egg or seed; and after- 
wards its successive advances to its more perfect state, or 
maturity; philosophers of all ages seem to have imagined 
that the great world itself had likewise its infancy and its 
gradual progress to maturity; this seems to have given 
origin to the very antient and sublime allegory of Eros, 
or Divine love, producing the world from the egg of 
Night, as it floated in chaos.’” 


It is in the ‘‘Economy of Vegetation” that the well- 
known prophetic lines on the power of steam occur :— 


“t Soon shall thy arm, Unconquer’d Steam, afar 
Drag the slow barge, or drive the rapid car; 
Or on wide-waving wings expanded bear 
The flying-chariot though the fields of air. 
—— Fair crews, triumphant, leaning from above, 
Shall wave their flutt’ring kerchiefs as they move ; 
Or warrior-bands alerm the gaping crowd, 
And armies shrink beneath the shadowy cloud.’ ” 


Darwin goes on then to describe the formation of the 
earth, which he maintains was shot forth from a Volcano 
in the sun, the formation of a nucleus, the precipitation 
of water, the formation of clouds, &c.:— 


“In this connection the fossil marine animals also 
come under discussion; and after mentioning the singular 
circumstance that most fossil marine animals as, for 
example, the ammonites, are no longer found living, 
whilst the living animals do not occur in the fossil state, 
the author raises the questions, ‘ Were all the ammonize 
destroyed when the continents were raised? Ordo some 
genera of animals perish by the increasing power of their 
enemies? Or do they still reside at inaccessible depths 
in the sea? Or do some animals change their forms 
gradually and become new genera ?’” 


How very near the now accepted truth is this! While 
he divined the principle of mimicry in plants, and specu- 
lated on the interesting subject of their fertilisation 
and their relation to insects, he here just missed the 
truth from his want of knowledge of facts; had he 
had as much power of patient obseivation as his grand- 
son, he would have come nearer the truth in this matter. 
While he held even bold speculation to be of value to 
science, he distinctly recognised observation and experi- 
ment as the only true bases 8f scientific progress, as will 
be seen in his admirable address to the Philosophical 
Society of Derby, of which he was one of the founders ; 
he defined a fool as “ A man who never tried an experi- 
ment in his life.’ The fundamental idea of Darwin’s 
“Zoonomia,”’ it seemsto Herr Krause— s 

“Is that in plants and animals a living force is at work, 
which, endowed in both with sensibility, is enabled 
Spontaneously to adapt them to the circumstances of the 
outer world, so that the assumption of ingate ideas, of 
divinely implanted impulses and instincts is rendered 
unnetessary, and even thè process of thought appears 
attainable as the legitimate açtivit of a mechanical 
analysis and combinatiqgn. All kinds of human know- 
ledge originate from the senses, the action of which is 
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regarded as the chief source of knowledge, and is accord- 
ingly first of all investigated. 

“As regards the apparently inborn faculties which 
young animals bring with them into the world, the author 
explains them by repeated exertions of the muscles under 
the guidafice of the sensations and stimuli. . 

“ The author, carefully studied this subject, which 
has been borstal. by his grandson with so much success, 
and deduces his formulæ especially from the first impres- 
sions of new-born creatures. The trembling of fear may 
perhaps be referred back to the cold shivering of the new- 
born infant; and weeping to the first irritation of the 
lachrymal glands by cold air, as well as by pleasant and 
disagreeable odours. That anger and 1age are universally 
expressed by animals taking the position of attack, is 
immediately intelligible. As regards smiling and the 
expression of the agreeable sensations, the author refers 
them, as well as the feeling of the beauty of undulating 
lines and of rounded surfaces, to the pleasure of the first 
nourishment derived from the soft and gently rounded 
maternal breast.” 


Here also is a remarkable passage in which the prin- 
ciple of heredity is distinctly recognised :— 


“The ingenious Dr. Hartley in his work on man, and 
some other philosophers,’ says Darwin, ‘have been of 
opinion, that our immortal part acquires during this life 
certain habits of action or of sentiment, which become 
for ever indissoluble, continuing after death in a future 
state of existence; and add, that if these habits are of 
the malevolent kind, they must render the possessor 
miserable even in heaven. J would apply this ingenious 
idea to the generation, or production of the embryon, or 
new animal which partakes so much of the form and pro- 
pensities of the parent? And he continues as follows : 
“ Owing to the imperfection of language the offspring is 
termed a new animal, but is in truth a branch or elonga- 
tion of the parent ; since a part of the embryon-animal 1s, 
or was, a part of the parent; and therefore in strict 
language it cannot be said to be entirely new at the time 
of its production; and therefore it may retain some of 
the habits of the parent-system,’ ” 


In the “ Zoonomia”’ there are many passages we should 
like to quote, in which*many of the doctrines associated 
at the present day with the name of the younger Darwin, 
are enunciated with wonderful clearness, even to sexual 
selection, the struggle for existence, and the survival of 
the fittest. Speaking of the weapons with which the 
males of animals are armed, and their contest for the 
possession of the female, he says :— 


“The final cause of this contest amongst the males 
seems to be, that the strongest and most active animal 
should propagate the species, which should thence become 
tmproved!” 


He concludes as follows th® long passage in which this 
idea occurs :— 


“t From thus meditating on the great similarity of the 
structure of the warm-blooded animals, and at the same 
time of the great changes they undergo both before and 
after their‘hativity ; and by consid@ting in how minute a 
portion of time many of the changes of animals above 
described have been produced; would it be too bold to 
imagine, that in the t length of time, since the earth 
began to exist, perhaps millions of ages before the 
commencement of the history of mankind, would it be 
too bold to imagine that all waym-blooded animals have 
ansen from one livigg filament which THE GREAT FIRST 
CAUSE endued with apimality, with the power of aequiring 
new parts, attended with new propensities, directed by 
irritations, sensations, volitions, and asseciations; and thus 
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possessing the faculty of continfing tg improve by its own 
inherent activity, and of delivering down those improve- 
ments by generation to its p8sterity, world without end !’” 

In his “Temple of Nature”:— ®© 

“About the first hundred verses are devoted to a 
description of the pitiless struggle for existence which 
rages in the air, on the earth, and in the water, making 
the earth, with its mcessantly warring inhabitants, like a 
vast slaughter-house :— 

«< Air, earth, and ocean, to astonish’d day 


One scene of blood, one mighty tomb display ! 


From Hunger’s arm the shafts of Death are hurl’d, 
And one great SJaughter-house the warring world !’” 

Many more passages might be quoted all tending to 
prove what a really wonderful grasp the elder Darwin 
had of these doctrines, to which, through his grandson, his 
name is now so justly attached. But enough has been 
given to show that he deserves one of the highest places 
among those who have contributed to the progress of 
true science, and that the verdict of Herr Krause isamply 
borne out :— 

“ That he was the first who proposed and consistent] 
carried out, a well-rounded theory with regard to the 
development of the living world, a merit which shines 
forth most brilliantly when we compare with it the 
vacillating and confused attempts of Buffon, Linnzeus, 
and Gothe. It is the idea of a power working from with- 
mn the organisms, to improve their natural position ; and 
thus, out of the impulses of individual needs, to work 
towards the perfection of Nature as a whole.” 

Erasmus Daiwin’s system was in itself, as Herr Krause - 
puts it, a most magnificent first step in the path of know- 
ledge which his grandson has opened up for us. We 
ought to be grateful to Herr Krause for taking the pains 
he has done to show the true place of Erasmus Darwin in 
the history of science. There are many points in Mr. 
Darwin's intensely interesting, simple, and characteristic 
memoir we should have liked to notice, did space permit. 
The memoir is eminently candid and free from bias or 
anything like strong language, even when rebutting 
calumnies. Mr. Charles Darwin, we may say, is the son 
of Robert Waring Darwin, the third son of Erasmus 
by his first wife. A genealogy of the family is given 
which is of great interest in connection ‘with the subject 
of hereditary genius, so well treated by Mr. Francis 
Galton, himself a descendant of the elder Darwin. 





NORTH AMERICAN ETHNOLOGY 
Contributions to North American Ethnology. No. iii. 
Tribes of California. By Stephen Powers. (Washing- 
ton, 1877.) 
a T has been the melancholy fate of the Californian 
Indians to be more vilifed and less understood than 
any other of the American aborigines. They were once 
probably the most contented and happy rac on the con- 
tinent, in propaytion to their capacities of enjoyment, and: 
they have beenemore miserably corrupted and destroyed 
than any other tribes within the union. They were cer- 
tajnly the most populous, and dwelt beneath the most 
genial heavens and amidst the most abundanf natural 
productions, and they were swept away with the most 
swift and cruel extermination.” Words such as these are 
now only too familiar to the ethnologist, and do not refer 
alone to the Californian Indians. As the ethnographic 
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. facts aye slowly actimubited upon which general anthro- 
- POlogy is fouridedy there comes the conviction in many 
cages*that wé are‘ dealing With customs and beliefs that 
have already reached the twilight of théir existence. The 
nerania;inyour museums will soon be the only physical 
relics‘ofimeaay.races:that can just be said to still exist. 
. The'desire lias therefore long been expressed for the im- 
mediate“ production of faithful and exhaustive mono- 
graphs, by competent observers, of many of these fast- 
fading anthropological shadows. To this demand America 
is now,contributing: largely ; the present volume relates 
to ‘the: habits, customs, legends, religious beliefs, and 


geographical distribution of the Californian Indians, | 


information collected by Mr. Powers during three years’ 
residence and travel among those tribes. 

This work being the result of personal experiences, and 
as such of the greatest value, other authorities are neces- 
sarily not much, quoted, but the reader who would desire 

_ a more exhaustive treatment of the subject, can supple- 
ment his perusal of this volume by that of the fourth 
chapter of the first volume of Bancroft’s “ Native Races of 
thé Pacific States,” and it is possible that little more in the 
way of general Californian ethnological information can 

. be desired. :In the introduction it is acknowledged that 
. there 1s a"difficulty in drawing a fine distinction between 
, the Californian Indians and their neighbours, and-although 
' there are some, customs wHich ‘appear to differentiate 
them, these alone are not sufficient, and Mr. Powers con- 
siders the “ crucial test is that of language.” Twenty- 
eight principal tribes ‘and Some smaller ones related 

` therets are recognised and receive separate treatment. 

La Pérouse compared thes Californians from their dark 
célour,to the negroes in the West Indies, and Prichard, 
generalising from the accounts of Rollin and Kotzebue, 
boldly compared thé shape of their heads and features 
to, those of the “ Negroes of Guinea, New Guinea, and 
the New Hebridés.’ ‘Without however ourselves attach- 
ing importance to these assumed or superficial resem- 
, blances, the above ‘writers ‘might have adduced another 
f fast for the ‘supposed negroid type from Mr. Powers, who 
tells us ‘that “all Californian Indians emit ag odour 
peculiar to themselves.” 

“"* The women of the Ka-rok tribes are described as 
` having, apart from tattooed chins, “a piquant and 
splendid béauty,” which has resulted in much inter- 
marriage with the whites, many pioneers, “including 
four county officers and the only editor in Klamath 
- County, having taken them: to wives.”: This is another 
~ illustration--of-the ‘pregnant fact; pointed out by many 
writers during the last few years, that with the Indian 
tribes.in North America there has in many cases been 
much -assimilation, and not only..extermination. It is 
stated, -however,.that among. “half:breed’’ children a 

- decided mfjority are girls: “Often I have.seen whole 
families of half-breed girls, but neygr one. composed 
entirely of boys, and seldom one wheres they were more 

< numerous.” It would be interesting to.know the propor- 
tion `of male.to female births: among the Californians 

i themselves.. - Franz Mayer has stated that there are. more 
boys - had girls. in Upper: :California.. Among the Nozi 

' tribe, whosé..stature is short; the. children £ “often remain 
--There dwarfs until: they are tenor fifteen years old, when 
t they start'and shoot up suddenly eighteen inches or so.” 
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E. Thesé Californian Indians have a considerable power 
of botanical discrimination. Of the Patawat tribe it is 
stated, “there is not the smallest moss or lichen, not a 
blossoming shrub, or tree, or root, not a flower or vine, 
no forest parasite, bulrush, or unsightly weed, growing in 
the water or out, or any sea-weed or lgelp, for which they 
have not a specific name ;” and Mr. Powers asserts with- 
out hesitation that an average intelligent Indian, even if 
not a shaman, has at command a much greater catalogue 
of names than is possessed by nine-tenths of Americans. 
It is, however, incorrect to say, at p. 419, that savages 
have no systematic classification: of botanical knowledge 
—“ there are no genera, no species.” .. The same remark 
has been made by Dr. Peschel in his “Races of Man.” 
Dr. Hector, on the contrary, has informed us ‘that the 
Maoris of New Zealand. have not only distinét names for 
nearly all their plants, but generic names,-by which they 
group plants according to their affinities; in a way 
impossible to most people who were not educated 
botanists. These Californians sometimes exhibit morbid 
anticipations of death. Amongst the Pomo, the authority 
of Robt. White is given for the fact that aged men and 
women in early expectation of their demise, frequently 
dig their own burial-place, and then repair thither daily 
for months, together, eating their repast at the mouth of 
the grave; :whilst amongst the.Wintun, Mr. Powers 
relates that sometimes an aged woman will wear around 
her for months, the rope wherewith she is to be wrapped 
when a corpse, 

Mr. Powers also contributes. a most.valuable addition 
to Californian. folk-lore in the numerous legends that 
have been exhaustively. collected and.excellently narrated. 
It becomes a question, -however, whether some-of these 
are truly aboriginal, and uninfluenced by the teachings of 
the early Spanish missionaries ; the “ Legend of Gard,” 
p. 80, seems to have had a very possible inspiration from 
Eastern sources. 
` This work is more intended for the careful study of the 
ethnologist than to afford extracts for a reviewer; and 
though naturally a great part ef the information has been 
previously collated, there is not only much that is de- 
cidedly new to science, but the whole forms an excel- 
lent example of what can be observed and collected by 
an ethnologist for ethnology. It is likewise another token 
of “American Progress ;” published by the “ Department 
of the Interior,”..it is. distributed to. European students, 
without barter and without- price, ~> It is well illustrated, 
many patterns of facial tattoo marks being shown. A 
good map also accompanies the volume, the value of 
which is farther a by an appendix on Linguistics, 
edited by J. W. Powell, in which a number of vocabularies 
are given. W. L. DISTANT 





LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Nesther. can he undertake to return, or 
to correspond With the writers of, rejected manuscripts, No 
notice ts taken he anonymous communications. 

[The Editor uergertls A requests correspondents to keep their letters as 
short as possib. he pressure on his space ts so great that 4t 
ts impossible otherwise to ensure the appearance, egen of com- 

* municions containing interesting Gnd novel facts.] 
ee. Sunshine Cycles 
In NATURE, vol, xxi p. 81, your “correspondent, Mr, B. G. 
Jenkins, with the best intentions, yet. does me too much honour 
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in quoting my name from a former volume of NaTuREein 1872, 
as having then announced a cold wave of climate temperature 
being due to commence in 1878°8; or, as he is kind enough to 
say, the very day on which the severe winter of the years 1873 
and 1879 did begin. 

I must decline, ag all events, the full honour, for these two 
reasons : firstly, the§quoted datum was intended by me to signify 
the middle, not the inning, of that cold wave; and as that 
lasted thirteen months, my date was between six and seven 
months too soon. Stondly, when I published on the 
subject in the Aaindurgh Astr, Observations of 1877, I indi- 
cated not 1878°8, but 1877°8 as the probable date of the then 
coming, now past, wave of cold, or erred much more than in 
1872, 

I have recently been looking into the reason of that latter 
calamitous failure, and find it clearly enongh now on the plates 
of projections in that volume in this fact—that the then expected 
minimum of solar spots was inserted for 1877'5, or nearly two 
years sooner than sun observations have since then shown it to 
be. Rectifying, therefore, now that quantity, and in the then 
absence of our rock thermometers (which had first indicated the 
remarkable cycles of temperature in striking connection with the 
whole period, though not the details, of the sun-spots) using 
merely air-temperatures and re-drawing the curves, the middle 
epoch of the late cold wave comes out 1879'I, and of the next 
hot wave 1880°8, 

Now these hot waves, I have always maintained, are more 
important, more regular, and more directly of solar origin, than 
the cold waves which are rather due to some indirect earthly 
effects of watery vapour and its transformations, It may be 
worth while, therefore, when we are now, as I believe, on the 
threshold of one of the heat-waves, to mention shortly the data 
on which the expectation is founded. 

These are mainly the actual observations of no less than five 
occasions of such maxima of temperature occurring in a pecaliar 
kind- of dependence on successive sun-spot minima ; or rather 
on the beginning, in each case, of the forces of a new spot cycle. 
The last such heat-wave was in 1868°8, or 1'8 year after the 
then last sun-spot minimum. Next before that in 1857°9, or 1°9 
years after its previous sun-spot minimum. Before that, in 1846°4, 
or 2°4 years after the same solar test. Before that again, but 
then depending only on old atmospheric temperature observa- 
tions, as our rock thermometers were not then existent, in 1834°'5, 
or X year after; and still further back, in 1826°5, or also about 
I year after the then last sun-spot minimum. 

These intervals from one to the other of the hot waves are by 
no means arithmetically equal, being 10°9, 11°5, 1179, and 8°o. 
This last (really the earliest of the series) is a frightful inequality, 
but is borne out, frst, bythe sun-spot period of that cycle as 
given by M. Schwabe, having been also anomalously short; and 
second, by this remarkable testimony, which I have only just 
become acquainted with, in a pamphlet of most independent 
character by Sir Robert Christison, Bart, M. D., on tree-growth, 
read before the Botanical Society in Edinburgh :—— 

“The wonderful season of 1826, when warmth and sunshine, 
commencing with March, ended only with September, and when 
the summer was continnously such as to change in some respects 
the habits of the people.” 

The year 1826 was therefore a crucial case, not only for a 
maximum of temperature and sunshine in Scotland, but for its 
keeping such remarkable pace with the then anomalously 
shortened ee of sun-spots. While the presently coming 
case of 1880 will equally prove, 18y what I have detailed above, 
that no certain success in weather predictions for several years 
beforehand can be hoped for, ess the dates of sun-spot 
minima can be also announced by authority beforehand to a very 
much smaller quantity than two years of error; and that no 
mean duration of the sun-spot cycle comes close enough to the 
fact of the large varialions between one gycle and another. We 
must have therefore each cycle of sun-spots fixed by its own 
dates alone, and not smoothed away and improved out of crea- 
tion by being made apparently conformable to others, 

I have hot yet seen, by those able men who believe they have 
traced sun-spots to planetary influences of position on the sun, 
any attempt, from the planetary places in almanacs, to compute 
the dates of all the solar minima of spots, say from 1825 to 
1900, But something gf that kind appears now tg be nese 
for the next steps of the sciegce of the future. ee 
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Cranial Measutemênis 


In the notice of my catalogue of crania which you have beea 

good enough to insert in NATUR®, vol, xi, p. 222, your reviewer 

as given me credit for onginality of method, to which I have no 
wish to lay claim, ort 

I. In reference to the mode of taking the horizontal circum- 
ference, it is said that I pass “the tape line, npt over the 
prominence of the glabella, as 1s customary with ciani logists, 
but above it, around the supra-orbital line.” The fact 1, that 
the method which I have adopted, so far from being a deviation 
from what is customary, is that recommended in the valuable 
“Instructions Craniologiques,” drawn up by Broca and pab- 
lished by the French Anthropological Society, and which is used, 
certainly by the large majority, if not by all the cramwlogists 
with whose writings I am acquainted, 

2, Waith regard to the moe important measurement of the 
antero-posterior diameter of the cranium, more important on 
account of its influence on some of the most chvracter:tic 
indices, there are, unfortunately, still considerable difereuces of 
method, and it was only after very full consideration of the 
subject that I decided not to follow the French instructions, but 
to adopt the plah used by Rolleston in ‘‘ British Barrow-,” by 
Barnard Davis in his ‘‘ Thesaurus Craniorum,” and hv the majo- 
rity of German anthropologists. So fully was I c nvinced of the 
expediency of the latter, that after having already uwa ured the 
whole of the crania in the collection, and calculated the indices 
by the method which included the prominence of the glabella 
in the cranial length, I took the trouble to remeasuie them, vith 
the results given in the catalogue. The object bein” to owain, 
ag near as may be, an idea of the form of the hram cme, it 
appears desirable to exclude all extraneous projecti ‘ns which 
have no relation to this form. The impossibility of eliminating 
every source of fallacy, such as those occasioned by the varying 
thickness of bone or of diploe, is no argument against 
endeavouring to reduce them, as far as we can, to a woni- 
mum, The projection caused by the development of the 
frontal sinuses should certainly not be omitted in a com- 
plete description of a shul, but it no more affects the 
form of the cranium proper, than the prominence ot the na-al 
tones or of the maxilla, which, important an! msnuchve 
as they are from other points of view, are usually inored in 
giving what is called the maximum length of the «hull, al-h ugh 
if the term is to be taken in its literal sense, they have as much 
claim to be included as the glabella or supra-orbitel r.d; es. 

Many other arguments might be adduced and auth ities pven 
for the usage I have adopted, bat I will bearin vond your 
request for brevity. W. H. FLOWER 

oyal College of Surgeons, January I1 





“Why the Air at the Equator is not Hotter in Jantary 
e than in July ”—Freezıng of the Neva 


In Nature, vol, xxi. p. 129, Mr. Croll gives hi. reasons 
why the equator is not much warmer in January than in July, 
notwithstanding the greater nearness of the sun ‘at the former 
season. To state the case buiefly, he, having recalled the fact 
that the whole earth is colder in January than in July, because 
in the former the cold winter of the northern (or principally 
land) hemisphere coincides with the mild winter of the southern 
(or priacipilly water) hemisphere, he continues: ‘Con equently 
the mr which the equatorial regions receive from the trades must 
have a higher temperature in July than in January. The northern 
13 the dominant hemisphere; it pours in hot air ın July and cold’ 
air in January, and tlus effect is not counterbalanced by the air 
from the opposite hemisphere. The mean temperature of the air 
passing into the equatorial regions ought therefore to be much 
higher in July than in January, and this it no doubt would be 
were it not for the counteracting effects of eccerffucity.” And 
further: ‘‘ There is another case which mnst alio tend to pA 
the Jan and e the July temperatme of the equator : the 
nol ern trades we athe ‘out, and consequently cool the 
equatorial regions more daring the former than the latter season.” 

I maintain that there is no such influence of the n rthern 
trades on the temperature of the equator, because they scarcely 
anywhere reach it, and then becaure the lower latyudes of the 
northern hemisphere are not colder in January than those of the 
southern hemisphere in July. J the-dilantic tht northern trades 
do not reach “iB ualor at all ın Fanu@ry, but only in February, 
March, and Apr, and this but in the western part of the ocean. 

, 
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The same may be said oF tf Pacific in its eastern part, where 
ajone the es are regular, In the Western Pacific, as well as 
in the Western Indian Ocean, Iadmit that air from the northern 
hemisphere reaches to the equator and somewhat beyond in 
January, but not thf this tends to give the equator a lower 
temperature in this month than in July. According to Dove, 
the mean tempgrature of 10° N. in January is 77°°2; of 10 S. 
in July, 76°%r. 

So far as the temperature of the equator ts concerned, the 
southern is the dominant hemisphere, and the equator is certainly 
cooled by winds coming from the south. If the equator is not 
everywhere warmer in January than in July, this is caused by 
the rainy season, which on the equator, and even a few degrees 
north of it, generally coincides with the southern summer. 
Where the rains are not very heavy, as, for example, on the 
Isle of St. Thomas, West Africa, we have: January, 78°°3; 
july, 75°°7; at Padang, Sumatra, where the rains are exceed- 
ingly heavy all the year, there is scarcely any difference at all 
between the months, Somewhat to the south of the equator, 
where to the difference in the nearness of the sun is added a 
much greater height above the horizon in January, we have— 


Jan, July. Rainy Season. 


Amboina, Molucea Islands, } 80°9 ‘nie May to August 
Batavia, Java, 6° S... ... 77'7 78'8 December to February. 
Pernambuco, Brazil, 8° S. 80°6 75‘o April to July. 


39, by the first-rate observations of Batavia, it is established 
that, so far as 6° S., January is 1°°1 colder than July, because the 
former is very rainy, while the latter has little rain. Even to 
9° lat. N., July is colder than January, if the former has much 
more rain, so for example— 


earned mee Po; a 799 76"§ March to November. 
es a Upper ils, 5 81°3 757 April to August. 
Freetown, W. Africa, 84° N. 8o'4 770 June to October. 


Thus, in the lowest latitudes of the northern hemisphere, we 
find difference; amounting to 5°°6, while in the southern greater 
differences than 1°*r are not known, which may, to a certain 
degree, be ascribed to the nearness of the sun in January, 

I think I have proved that, as to what we call the temperature 
of the air (really that of the lowest stratum), it is, on the equator 
and a few degrees north and south from it, far more influenced 
by the yearly distribution of clouds and rain than by the different 
amount of heat received from the sun, The result would be 
different if we knew the temperature of the whole stratum of air. 


The heating of the upper surface of the clouds by the sun, and 
especially the heat liberated i1 the condensation of water must 
ive to the higher strata a superior temperature than that they 


in the dry season ; m other words, the decrease of tempera- 
ture with elevation is much slower during the rains than in the 
dry season, as was shown for India by Mr. Blanford. This is 
true for other regions, and where the sky 1s cloudy and rains 
abundant in the greater pn of the year, the temperature of the 
whole air may yet be higher than in drier clmates, where the 
soil and the lower stratum of air are hotter. 

I do not agiee with Mr. Croll in what he states at the end of 
his letter as to the effect of winds in cooling the equatorial 
regions and rendering them habitable, as they would be too hot 
for man wichout the cool air brought from the temperate regions. 
I think Mr, Croll has enormou ly over-stated the effects of winds 
an the temperature of the equator. The extent of the tropical 
zone is so great, its temperature so very near to that of the 
equator, the winds which blew across it so gentle, that I consider 
the effect of the winds from the temperate regions in directly 
cooling the temperature of the equator to he nearly imperceptible. 
The following is a good illustration :—Nowlhtre is the winter 
temperature so low near the tropics as in Softithern China, for 
example, in January, Canton, 55°6, Victoria, Hong-Kong, 
59°'2. Yet Saigon, in Cochin China, but 11° to the south of 
Hong-Kang, and subjected to the full force of the north-e&st 
monsoon from the China seas, has a January temperature above 
7°. Clearl¥ the thermal effect even of the cold winter monsoon 
is scarcely perceptible farther south, à 

I consider water to be #he only direct cause of the mildness 
and uniformity of equatorial temperatures, and this in three 
ways—({J) by the great heat-capacity of water ; (2) by the clouds 


which inferpose a screen between the sun and the surface of the 
ar; (3) by the evaporation of rain-water by the soil and 
ants. 


The first cause is ape powerful on the oean, while the 
two latter act especially on land, even very far from the sea. If 
it was not for the clouds and evaporation, hay could’we explain, 
for example, the absence of great heat (hott®t month, 8-6) at 
Iquitos, on the Amazons, 4° S., and more than 1,000 miles from 
the Atlantic, where the winds are generally weak ? 

As to the winds, I admit of their effect in this case; but (1) in 
causing ocean-currents, and thus removing the heated water from 
the equator ; (2) in spreading the cold air from over the cold 
currents over a greater distance. The latter is the cause of the 
low temperature in the equatorial regions of the Eastern Atlantic 
and Eastern Pacific. 

Where the sky is clear and humidity and rains deficient, very 
high temperatures of the air are attained, even at a great dis- 
tance from the equator (10°~-30") and this notwithstan winds 
of considerable force blowing from cooler regions, So, for 
example, the north winds blowing in the summer in the Sahara, 
and coming from the cooler Mediterranean, are certainly stronger 
than the trades of the ocean and yet do not prevent the desert 
from attaining a higher temperature than known in any equatorial 
region. 

n the same number of NATURE you committed an error by 
giving the dates of freezing of the Neva in o/d style, The dates 
in wew style are: Mean day of freezing, November 25, earliest 
October 28 (1805), Jatest[(not quite certain), January 9 (1711), 
next latest December 26 (1826); mean day of opening, April 
21, earliest, March 18 (1822), latest, May 12 (1810) ; number of 
days open, 218, least, 172 (1852), greatest, 279 (1822). 

A, WOEIKOF 

Sékpaleruaya 8, St. Petersburz, December 5-17, 1879 





Hearing through the Mouth 

Tse principle of the so called ‘‘ Audiphone,” described in 
NATURE, vol, xxi. p. 243, is by no means a new discovery, 
although the application of it may be novel. It has long been 
known that sounds may be conveyed to the auditory nerves 
through the mouth when the drum of the ear is Jefentive 
in its action, although the principle has, perhaps, been little 
acted upon by aurists. Mr. khodes’s system is to press the edge 
of a vibrating metal disk against the upper teeth, and ‘‘the 
vibrations thus taken up by the disk are transmitted through 
the teeth and bones of the skull to the auditory nerve,” (?) Such 
a remedy will, in many cases, be thought more inconvenient 
than the defect, and it is by no mean; necessary thus to jar the 
teeth and the bones. Although I am not deaf, some years ago I 
practised the listening to very feeble sounds through the mouth 
instead of by the outward eal, at the recommendation of the late 
Sir Charles Wheatstone., The inducing cause was to verify by 
experiment the true character and the notes of resultant tones, or 
Ta.tior’s tones, about which no two authors had agreed. Sir 
Charles lent me one of lis symphoniums—little instruments 
made like his concertinas, except that they were blown by the 
mouth directly upon the metal springs instead of by bellows. 
According to his directions I stopped my ears hightly with cotton, 
but pressed it into the concka with a thumb upon the lip of each 
ear. The little instrument was supported by my third and fourth 
fingers, leaving the notes to be touched by the first and second 
fingers of each hand, By thusgxcluding external sounds I could 
hear the deep and soft resultant tones to perfection; the 
instrument should not be tempered because they result from 
coincident vibrations of the notes sounded above. In these 
experiments I touched the symphonium as hghtly as possible 
with elongated lips, the cavity of the mouth receiving the sounds. 
The teeth were covered by the lips, Wm. CHAPPELL 

Strafford Lodge, Oatl&nds Par . 


Intellect in Brutes ` 


THE numbers of NATURE containing the interesting discussion 
on this subject have only lately reached us, and ig is late to bring 


forward anything on the question, yet the readers of NATURE 
willbe inter: ın two insténces of ‘‘ calculation” on the part 
of wild birds I have noticed. Some*years ago I was over- 
looking a p in ‘‘rookgry” as it is qalled, at the Falklands, 
and watching the goings on of the numerous colony below me. It 


was breeding season,®and the birds wege sitting on their eggs on 


a 
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the bare earth, crowded together with hardly waling room 
between them, Amongst the birds stepped a pretty Sheath-bill 
(Chionis alba) with a quiet jaunty stride, picking what he could, 
and apparently perfectly indifferent to the motions of the 
penguins, Ie drove at him with their beaks as he passed, but 
never stru& him, i saw him pass and repass one bird alw, ys 
just out of reach,®till the bind could stand it no longer, 
reached off her nést about an inch to strike him; he was sll wast 
out of reach and busy with something, apparently not noticing 
the penguin ; she reached further, he crossed her again, still just 
out of reach, and this went on till he had drawn her about two 
feet from the nest, then in one stride he was beside the egg, had 
punched a hole, and was sipping the contents before the slow 
penguin could turn and hop back to save it; he again led her 
away by the same manceuvre and increased the hole and got a 
greater part ; a third time he led her off and was eating the egg 
when he was driven right away by another penguin, who was 
wandering at liberty, the mate, I suppose, being on turn on the 
egg. Thesproceeding on the part of the sheath-bill was a perfect 
trap for the poor foolish old penguin. 

e other instance I will give occmred in the Pacific, where 
some albatross were circling about, and frequently settling on the 
water in flocks ; some sharks were about, and I watched to see if 
any albatross would be pulled down; then I noticed a cordon of 
sentries round the flock, who were ‘relieved at times from the 
flock, a single bird going out and sitting near the sentry who flew 
in; Whenever a shark’s fin approached the sentry he flew in, 
and the whole flock took up new position. Here was distinct 
organisation. The ship was going very slowly through the water, 
and I was able to study the whole carefully. J. P. MACLEAR 

H.M.S. Alert, Straits of Magellan, November 5, 1879 





THE following account ofan incident in the early hfe of a South 
African baboon may not be ont of place in your journal The 
peron who witnessed it was a very trustworthy native attached to 

ishopstowe, Natal, and who is employed from time to time to 
get game for the house. He used t o knd it an agreeable ad- 
dition to this duty to collect are of natural history for the 
cabinet as well as for the table. He was fully alive to, and took 
a keen interest in, what went on among the animals of all kinds, 
and was much struck with what he saw take place one day at 
the bottom of a little £Donga, or dry watercourse, over the brink 
of which he peeped, on the slope of a table-mountam, the grand 
obec that lies in the front of Bishopstowe, some twelve miles 

istant, 

It was a hot day, and a number of baboons were sunning 
themselves along the bottom of the ¿Donga. They lay upon 
their backs, with half-cosed eyes, rubbing their stomachs in a 
state of placid enjoyment. Two or three young baboons had 
wandered to a little distance down the *Donga, searching for 
scorpions from stone to stone just below them, They were not 
very successful, and it did rot appear that their movements were 
of much concern to their elders, Presently, however, one of 
the young ones, turning up a stone, lit upon a particularly fine 
and fat scorpion, which, with a furtive glance round at his 
elders, he seized and popped into his mouth, having first pinched 
off the sting. He at once proceeded to ‘turn the stone over 
again with great. assidmty, as though in further unsuccessful 
search for scorpians. He had not escaped notice, however, for 
down the guy in a sluggish roll came a great baboon, who 
seized the young one by the scruff of the neck, shaking him 
vigorously until the pve m@rsel dropped from his pouch. 
Having gobbled this up, the elder baboon at once regained his : 
lounge, and all went on as before in the sleepy hollow, 

London, January 8 Francis E. COLENSO 





Notes on the Papuans of Maclay Coast, New Guinea 


THE mticles on the above subject which have appeared in 
NATURĘ, vol, xxi. pp. 204, 226, have been read by me with 
great interest in consequence of the resemblance which certain of 
the customs therein described have to some which have come 
under my observation among the inhabitants of the Andaman 
and Nicobar Blands, 

With regard to the custom of the relatives of deceased persons 
m the Andamans ornamenting and carrying abovt the s of 
the departed, which 1s alluded to in a note on p. 20% J believe 
I may claim to have fifst described and figured such a skull. My 
paper entitled ‘‘On a Visit to the Angamanese Home, Port 
Blair, Andaman Islandsy (of which I inclose a copy), was pub- 
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Go heres a wih baie a coe tine tn in the Proceedings of the Robal Irth Academy for 1871. 
In it I mentioned, together with some other facts, that I had 
witnessed the process of mahi®g flakes from a piece of botue- 
glass which I saw subsequently employed for shaving. 

An Andamanese peckiace made of human clavicles and turtles’ 
ribs is now in my possession, and i believe human finger and toe 
bones are also sometimes s ther and worn round the 
neck, In reference to the aoe discovered by Mr, Maclay 
among the Papuans I would refer to a paper “On Nicobarese 
Hieroglyphics or Picture Writing,” which I communicated to the 
pages of the Jadian Antig (Bombay) i in the year 1875, 

The screen which is f is one out of many which I saw 
in the Nicobar Islands. It consists of the spathe of a palm and 
is covered with representations, done in vermilion, of me. (in 
various attitudes), pigs, fish, hogses,. canoes, weapons, &c,, &c, 
It would take up too much space to give details of it here, but I 
may state that my conclusion and k it was that it was the 
pictorial record of some past event. th skull and screen are 
described, but unfortunately not figured, in my recently-published 
wok, ‘ Jungle Life in India.” 

To any of your readers who may be specially interested in the 
matter I shall be happy to forward, on application, copies of the 
papers above mentioned and photographs of the screen so far as 
the numbers available for the purpose will go, V, BALL 

37, Northumberland Road, Dublin, January 9 


The Word “Telegraph” 


THE word “telegraph” appears to have been naturalised in 
our language at a much earlier date than that given by Mr. 
Warren de la Rue in his letter in NATURE, vol. xxi. "p. 226. 
There are several references to the apparatus in the Gentleman s 
Magazine for July, December, 1794, and the next three volumes. 
At first the word appears in its French form with the final “ e,” 
but the sign of its foreign origin soon disappears. Under the 
date January 28, 1796, we find amongst ‘‘ Domestic Occur- 
rences” a paragraph statimg that ‘‘a telegraph was this day 
erected over the Admiralty.” This, I think, was removed about 
thirty years ago, In case your correspondent should wish to 
verify the references in the indexes to the Gentleman s Magazine, 
I may point ont that there aré two pages numbered 106 in the 
volume for January to June, 1795, and that there is an article at 
p. 1176 of that for July to December, 1794, not mentioned in 
the index. i 

Watt, in his ‘“ Bibliotheca Britannica,” giv es a still earlier 
1eference to the word in R. H. Gower’s ‘Theory and Practice 
of Seamanship,” but there is no mention of a telegraph in the 
first edition of that work, published ın 1793. 

The word occurs many times in Dr. Thos. Young’s “Lectures 
on Natural Philosophy,” 1807, and some interesting information 
on the subject may be found in Gregory’s ‘‘ Treatise of 
Mechanics” (2nd ed), vol. ii. p. 434 (London, 1807), where 
severél sorts G telegraphs are described, 

H.M. Patent Offce, January 12 





RICHARD B. PROSSER 





Stags’ Horns 


THOUGH, no doubt, as Mr, Stokoe suggests, many antlers are 
| picked up and fold to knife-handle makers, or, if they happen 
to be good ones, used for ‘‘ making up” deers’ heads, yet many, 
I believe, are really eaten by the deer themselves. I "have never 
myself seen a deer engaged-in eating a fallen antler, nor, though 
I have more than once found cast horns on the hills, did the 
latter present any appearance of having been gnawed. 

All the hill men will tell you, however, that it is a well-known 
fact that red-deer eat the horns that are shed every year, and the 
! late Sir Thomas Moncreiffe once told me that he watched a hind 
—a cervine Delilah—gnawing the tips of the tines of the horns 
of a stag that was lying beside her, and which he afterwards 
shot, “F Blair Castle there 1s a m cent stuffed stag— 
“Tut ”—which was reared by the late Duke of Athole, who fed 
itupon, amo: other thin g> , ground deer-horns, As tame stags 
often do, “‘ Tilt” became dangerous, and had to be killed when 
he was eight or nine vat bel old. In size he far surpassed any of 
the wild red-deer, and had most magnificent antlers. As each 
year’s antlers fell off they were preserved, and form arf intere: ting 
and instructive series. 

Consid how fond cows are of gnawing bones, and also 
how they eat any woollen garment they can get at, there 
does not seem to be anything very refnarkable in the fact of red 
deer consuming shed horns. F. BUCHANAN WBITE 

Pertb, January 2 > 
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, VISUALISED NUMERALS 

if HAVE lately been occugied in eliciting the degree 

and manner in which different persons possess the 
power of seeing ifhages in their mind’s eye, and am 
collecting a large and growing store of materials, partly 
of verbal gnawers made by friends to my inquiries, but 
principally by means of written replies to a printed list 
of questions that I am distributing. The subject bears 
in many ways upon psychological and ethnological studies, 
and I should be glad if the present memoir upon one 
panela branch of it should induce correspondents to 

ish me with authentic information of the kind I seek. 

The various ways in which numerals are visualised is 
but a small subject, nevertheless it is one that is curious 
and complete in itself. My data in respect to it are 
already sufficiently numerous to be worth recording, and 
they will serve to show that parallel results admit of being 
arrived at in other directions. 

I may begin by mentioning one or two general expe- 
riences. | have been astonished to find how superior 
women usually are to men in the vividness of their mental 
imagery and in their powers of introspection. Though 
I havefadmurable?returns from`many men, I have frequently 
found others, even of the highest general ability, quite 
unable for some time to take in the meaning of such 
simple questions as these. “Think of some definite 
object,—say your breakfast table, as you sat down to it 
this morning, and consider carefully the picture that rises 
before your mind’s eye. Is the image dim, or fairly 
clear? Is its brightness comparable to that of the actual! 
scene? Are the objects sharply defined? Are the colours 

uite distinct and natural, &c. Po On the other hand, I 

nd the attention of women, especially women of ability, 
to be instantly aroused by these inquiries, They eagerly 
and carefully address themselves to consider their modes 
of thought, they put pertingnt questions, they suggest 
tests, they express themselves in well-weighed language 
and with happy turns of expression, and they are evidently 
masters of the art of introspection. I do not find any 
peculiar tendency to exaggeration in this matter either 
among women or men; the only difference I have 
observed between them is that the former usually show an 
unexpected .amount of intelligence, while many of the 
latter are as unexpectedly obtuse. The mental difference 
between the two sexes seems wider in the vividness of 
they mental imagery and the power of introspecting it, 
than in respect to any other combination of mental facul- 
ties of which I can think. ° 

Another general experience is that the power of seeing 
vivid images in the mind’s eye has little connection with 
high or low ability or any other obvious characteristic, so 
that at present I am often puzzled to guess from my 
gene:al knowledge of a friend, whether he will prove on 
inquiry to have the faculty or not. I have instances in 
which the highest ability is accompanied by a large 
measure of this gift, and others in which the faculty 
appears to be almost wholly absent. It is not possessed 
by all artists, nor by all mathematicians, nor by all 
mechanics, nor by all men of science. It is certainly 
not possessed by all metaphysicians, who are too apt to 
put forward generalisations based solely on the experi- 
ences of their own special ways of thinking, in total 
disregard of the fact that the mental operations of other 
men may be conducted in very different ways to their own. 

I have much to say on this and cognate topics which I 
pass by on the present occasion, that I may at once proceed 
to the subject of this paper. The first section of it is of 
minor iaterest and may be quickly dismissed. It as 
the power of mentally seeing numerals, of holding them 
fast in the fad of view, of perusing them when there, and 
of working sums by mental imagery in the same form, as 
that in which they are usually carried on With pen and 
péper. s 

ere is awell marked case of the power of visualising 
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numeral, The writer is an office-bearer of one of our 
scientific societies :— ` 

1. If words such as fifty-six be spoken, I most clearly, easily 
and aoe visual ise the figures. I do so almost automatically. 
I perceive that when I speak the word ‘‘ d’,or hear it 
speken, the figures at once group themselvesftogether. I find it 
quite impossible to think of the date of a yeer without remem- 
bering and visualising the figures, though I express myself in 
words. The figures are always printed; in type and size they 
resemble those commonly used for the headings of newspapers. 
I cannot, however, appreciate a back-ground, the figures appear 
simply in space, I that by practice and concentration I 
could hold fast many figures. 

The next is by a friend who has a most tenacious 
memory for numerical administrative details :— 

2. I can see and mentally retain many figures, and can multiply 
four figures by four figures without practice, the operation 
proceeding visibly in my mind like a sum upon paper | 

The following is by a school-boy who is a near relation 
of a man of the highest mark in science :— 

3. I can visualise a fairly long line of figures, and I do mental 
sums by putting down the working of them in my mind’s eye, up 
to square roots with two figures in the root, and in algebra, 
to simple quadratics, 

A schoolmistress writes :— i 

4. I can retain several figures in my mental view and work 
examples, seeing every figure in the process. 

A late Fellow of Trinity College, Cambridge, states :— 


5. All arithmetical processes performed mentally, are exactly 
the processes I should perform on paper. 


It must not, however, be imagined for a moment, that 
the processes of mental arithmetic are necessarily wholly 
dependent on the faculty of visualising numerals. Here 
is a good instance to the contrary. The writer is the 
author of a valuable work on a branch of Mental Philo- 
sophy :— 

6. The numerals are merely ideal sounds [to me], not ideal sights 
in any way. I have, or used to have, very considerable powers 
of mental arithmetic and mental algebra, but always used in 
thought the sounds of the signs. In the process I always forgot 
every step as soon as I had reached the result of that step. 


This last sentence is exceedingly suggestive, and 
reminds one that many so-called “ unconscious” acts are 
not really unconscious, but are aéts characterised by an 
exceedingly brief and evanescent period of consciousness. 

The processes of mental arithmetic are commonly 
dependent on the representation of more than one sense, 
as ın the following instance :— 

7. I can multiply with effort four figures by four ; but partly 
only by mages, chiefly by memory. 

Iam as yet unable to determine the percentage of persons 
who possess in the various degrees, the power of visualising 
numerals, because my returns are chiefly derived from 
persons who are exceptionally gifted. An excellent way 
of obtaining average returns to psychological questions 
would be by the help of gchoolmasters, who have an 
admirable field of psychological research immediately 
before them, which they wholly neglect. If a hundred 
boys in a large school could be set simultaneously to 
answer such questions as those Iam putting, after their 
masters had cl_arly explained their purport to them, and 
had taken common @recautions to insure igdependent 
replies, and to sift away lax and untrustworthy state- 
ments, the thing would be effected by a single stroke, and 
both boys and masters would enjoy the satisfactory 
feeling of having accomplished a substantial piece of 
scientific research. 2% 

I have many curious cases of colour association with 
the® various numerals, bit shall only give a very few 
instanges of them, and those inciderftally, in the present 
paper. I shdll also abstain at present from speaking 
of the many different ways in which dates, days of the 
week, and months‘of the year are,apt to be visualised. 

ea 
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"The topic to which I especially wish to direct attention, 
is the innate and hereditary tendency of-certain persons 
to see numbers in definite and constant arrangements or 
schemes, whose various characters will be easily under- 
stood from the extiacts I am about to, give and by the 
accompanying iffustrations, which are reductions tq a 
small scale of, the pictures I have received, with a 
necessary sacrifice of detail in a few cases. 

The simplest instances do not seem to:be the com- 
monest ; thus, I have very few indeed that could be 
classed with the following :— ` 

8. When a child, I counted by means of imaginary cards 
from ace to ten. My little boy in the same way, used an 
imaginary domino. 

Or this :— 

9. I picture numbers in groups, thus 5-is sometimes j»! , 
sometimes x», 8 is #, 7 is i: , 100 is ten rows of ten, 


I may as well give the remainder of this communication 
here ; it is written by a lecturer upon mental philosophy. 
He says :— 

10. The numerals 1, 2, 3, 4, &c., from the part they play in 
the multiplication table, have been personified by me from child- 
hood. 9 isa wonderful being of whom I felt almost afraid, 
3 I took for his wife, and there used always to seem a fitness in 
9x9 being so much more than 8x8. 7 again is masculine ; 
6, of no particular sex but gentle and straightforward ; 3; a feeble 
edition of 9, and generally mean; 2,.young and sprightly; 1, a 
common-place drudge. In this style the whole multiplication 
table consisted of the actions of living persons, whom I liked or 
disliked, and who had, though only vaguely, human forms, 


The schemes in which numerals appear are usually 
fantastical and sometimes very elaborate. I will (by 
permission) give the name of the writer of the first 
instance about to be adduced, on account of the hereditary 
interest that is attached to it. It is by Mr. George Bidder, 
Q.C., a son of the late eminent engineer, who was known in 
early life as the calculating boy. Mr. George Bidder 
inherits much of his father’s marvellous power of mental 
arithmetic, being able, though not with equal precision 
and rapidity, to mentally multiply fifteen figures by 
_another fifteen figures. This faculty has been again 
transmitted, though in an again reduced degree, to the 
third generation. (See letter in the Spectator, December 28, 
1878, also the early numbers of that paper in 1879.) 

He writes to me as follows :— : 

Ir. One'of the most curfous peculiarities in my own case, is 
the arrangement of the arithmetical numerals, I have sketched 
this to the best of my ability. Every number (at least within 
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the first thousand, and afterwards thousands take the place of 
units) is always thought of by me in its own definite place in 
the series, Where it has if I may say #, a home and an mdi- 
viduality. 1 should, however, qualify this by saying that when 
I am multiplying together two large numbers, my mind is 
engrossed.in the operation and the idea of locality in the series 
for the moment sinks out of prominence. You will observe 
that the fist part of the diagram roughly follows the arrangement 
of figures on a tlock-face, and I am inclined to think that may 
have been in part the unconscious source of it, but I bave 
always been utterly at a loss to account for the abrfipt change at 
to and again at 12. . ° ° °e 

It occurs to me that the changè is probably due to the 
wrench given to the mgntal picture of the clock dial in 


order to make its duodecimal atangefnent conform to the 


-decimal-system, and that the same action is- repeated at 


IIQ °. - . 
The next diagram exhibits the st compact of all 
the mental schedules which I have as yet.received :— 
12. The repiesentation I carry in my mind of the numerical 
series is quite distinct to me, so much so that I dinmot think of 
any number but I at once see it (as it were) in its peculiar place 
in the d . My remembrance of dates is also nearly 
entirely dependent on a clear mental vision’ of ther dct in the 
diagram, “This, as nearly as I can draw it, is the following :— 
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It is only approximately correct (if the term “ correct ” be at 
all applicable). The number? seem to approach more closely - 
as I ascend from 10 to 20, 30, 40, &c, e lines embracing a 
hundred numbers also seem to approach as I go on to 400, 500, 
to 1,000. Beyond 1,000 I have only the sense of an infinite 
line in the direction of the arrow, losing itself ın darkness towards 
the millions, Any special number of thousands returns in my 
mind to its position in the parallel lines from 1 to 1,000, The 
diagram was t in my mind from early childhood; I re- 
member that I learnt the multiplication table by reference to it, 
at the age of seven or eight. 1 need vgs} say that the impres- 
sion is not that of perfectly straight lines, L have therefore psed 
no ruler in drawing it, 

Some writers have somewhat rashly asserted that our 
idea of numbers is always based on oui*ten fingers and 
ten toes. There are, however, other forms in use by 
various nations than those of decimal arithmetic, and the 
last paragraph of the foregoing seems.sufficient to show 
that-the finger and toe hypothesis is not universally true. 
This opinion was strongly maintained by the lady writer 
of the following remarks, whose imagery dates beyond 
her earliest recollections :— 2 

13. The annexed column [a portion only of it is represented 
here] represents how I see the numbers from I to 
140. There is no break up to 30, and none from 
go to 130, but I think this is because the three 4r 
figures at 100 make s sort of break of themselves. 
After 140 they go on regularly, but farther off 3 
The figures are not one above the other, as they 37 
appear in the diagram, but are one beyond the 
other, stretching gway into space. They are about 35, 
half an inch long, of a ght grey colour on a 34 
darker and brownish grey ground. 

elhe next example is very curious; the 
diagram which accompanies it is carefully 29 30 
and minutely drawn ona large sheet of °28 
paper and looks like a detailed route survey ay 
made by a @areful traveller. I wave been &c. 
obliged to treat it much as a map maker 
would treat such a survey. ° 
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14. I find it very difffalt to represent my visualisation of 
mum i ically, I scarcely ever see the lower numbers 
written ; I simply know exactly where 6, 7, 4, &c., are to be 
found. I cannot properly represent the crowding of numbers in 
some places, nor the edgewise positions they occupy, nor can I 
at all adequately express the compactness and yet extent of the 
line. On,either side of it there seems to be indefinite s . 
But there is a boundary at 1, deyond which I have to look for 
minus quantities. After 108 the notion of place becomes hazy 
and indistinct, though I can visualise the higher numbers in 
respect to their position, if I make the effort. I think of a 
million as far off and high up. When multiplymg for 
example 5 yd I know instantly the spot where the product will 
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15. Feom the very first I have seen numerals up to nearly 200, 
themselves always in a particular manner, and in thinking 

of a number it always takes its place in the figure. The more 
attention I give to the properties of nambers and their interpre- 
tations, the less I am troubled with this clumsy framework for 
them, but it is indelible in my mind’s eye gven when for a long 
time less consciously so. The higher mu bers are to me quite 
abstract and unconnected with a shape. This rough and untidy 
roduction is the best I can do towards representing what I see. 
ere was a little difficulty in the performance, because it is only 
by catching oneself at unawares, so to speak, that one 1s quite sure 
that what one sees is not affected by temporary imagination. But 
it does not seem much like, chiefly because the mental picture 
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be, and look to see what number it ıs. But if asked to multiply 


14 x 17 I first go up to the place whereabouts I expect it will ' 


be, and am baffled. I do not know where to look. In the 
coloured parts, it is the place rather than the number that is 


coloured, and the number is connected with colour because it ' 


happens to be in that place. The brightness and darkness may 
possibly in the lower numbers have some connection with the 
events of my life, the numbers which correspond to y of my 
age which werg eventful, being as a rule much more distinct. 
Asa child I had great liking for the number six, arising I fancy 
from a keen desire to be six years old. I had also an excessive 
love for blue, so perhaps this accounts for the connection between 


them. N.B.—I learnt arithmetic in a thorough old-fashioned | 


unintelligent style, the first step being to learn to count without 
the least conception as to what the numbers meant. 


The writer of the foregoing has two sisters and a 
brother. One of the sisters sees numerals in a differently 
arranged diagram, and the figures themselves are 
coloured, (1) black, (2) white, G3) yellow, (4) red, (5) 
greenish yellow, (6) blue, (7) black, (8) red, (9) grey, 
(o) oe The othe? sister has a fainter, but still a 
decided tenglency to:ee figures ina mental diagram. It 
1s without colour but has variations of shade. The 
brother has a definite diagram of numbers arranged in a 
lne sloping upwards to the right eas far as 120, 
and absolutely devoid both of colour and variations òf 
shade. No trace of these colour-pecularities has yet 
been made out on either the father or the motler’s 
side, but fhere is a tendency in both father and mother to 
visualise in diagrams, 

The effects of heredity are also strongly marked in the 
next set of instances, tonsisting of two families of cousins. 
A sister in the first family writes :— 

° 


Fig 5. 


never seems on the flat but 1 a thick, dark grey atmosphere 
deepening 3n ceitain parts, especially where 1 emerges, and about 
20. How I get from 100 to 120 I hardly know, though if I could 
require these figures a few times wxhout thinking of them on 

arpose, I should soon notice. About 200 I lose all framework. 

do not see the actual figures very distinctly, but what there is 
of them is distinguished from the dark by a thin whitish oreke 
It is the place they take and the shape they make collectively 
which is invariable. Nothing more definitely takes its place than 
a person’s age. The person is usually there so long as his age is 
jh mind. 


Another sister says :— 


16. I always see figures ascending in a directly perpendicular 
line in front of my eye [according to the sketch and memo- 
j tandum sent in illustration, which it is hardly necessary to 
reproduce, the 1 stands oppo#te to the eye, and the scale reaches 
! vertically up to 1,000]. Then all becomes vague, but I know that 
, the thousands and tens of thousands are not in the same perpen- 
| dicular line, and I believe they turn to the left hand. 
{ 


A maternal aunt ¿f these ladies “sees figures in a 
‘ diagram,” which has not yet reached me, and the other 
| family that I am now about to mention are the children 
of a maternal uncle. There are three sisters and a 
brother who have the same faculty in varying degrees. 
The brother wntes from Cambridge :— 


J7. Numerals are always pictured by me in a straight line 
from left tæ right. They are black, on a ground varying-in 
Ulumgnation, qi is bright up tp 10, “then getting very shady 
from 10 to 20; 20 to 40,,bnight ; 40 td 60o, moderate ; 60 to 8%, 
shady. Shadiest gre from I0 to 20, 60 to 80 or go, 1,000 to 

e 
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2,000. The millions are in a vague, bright distanee to the 
right, 
One of the sisters writes :-— 


18. Figures present themselves to me in lines [as in the an- 
nexed diagram]. Y are about a quarter of an inch in length, 
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and of ordinary type. They are black on a white ground. 200 
generally takes the place of 100 and obliterates it, There is no 
light or shade, and the picture is invariable. 


Another sister gives æ picture in which the numbers 
form a-vertical line from-1, opposite to the eye, up to 100, 
at which point the scale appears to recede from her. 

The third sister writes :— z- 


« 19, Figures always stand out distinctly in Arabic numerals-; 
they are black on a white ground, of this size [the specimen was 
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clear and round, and in rather large ordinary handwriting], but 
the numeral 19 is smaller than the rest. 


It is curious that the lines of most of the diagrams I 
have thus far given should be so feeble and, to appear- 
ance, wandering, although as a matter of fact they are 

-firmly fixed. Artists speak of the “leading lines” in a 
picture, and commend pictures in which the leading lines 
are graceful. -I have little doubt that one of the reasons 
why minds vary in artistic power is that the leading 
channelsin the blank schedules of their minds vary in 
character. I should expect that natural artists might be 
found whose habit was to visualise numerals not in shaky 
kines, but in bold and beautiful curves, In the instances 
I am about to give, especially in the first of them, there 
is more tendency to geometric precision, and I should be 
most curious to learn (by actual and careful test) whether 
or no such cases are generally correlated with a true eye 
to straightness, squareness, and symmetry. 

In the following example the numbers are not associated 
with visual figures, but with points on an ascending and 
descending scale, which is a pure line having neither 
breadth nog colour. It is described as paleal; flexible 
and extensible, much, I suppose, as if it were printed on 
a strip of india-rubber sheeting, and it is applicable to the 
measurement of large distances or small ones, to frac- 
tions, and ‘to straight lines or curves. A very curious 
description is given in detail, which I will not here repro- 
duce, of the way in which the scale is used in mental 
arithmetic. The writer adds :— ° 


es 
- 20. The accompanying figare lies in a vertical plan@,eand is 
the picture seen in counting. The zero point never moves, 
it is 1 my mind; it is that point of space known as “here,” 
» 
s 
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while all other points are outside er Aakre.” When I was a 
child the zero point began the curve; now it is a fixed point jp 
an infinite circle . . ; I have hgd the curious bending from o to 
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30 as long as I can remember, and imagine each bend must mark 
a stage in early calculation. It is absent from the negative side 
of the scale, which hes been added since childhood. 


Another correspondent sees figures in a circle, having o 
at the right hand of its horizontal diameter and 100 at the 
left han Positive numbers are reckoned from o toeloo 
from the right, over the top to the left, and negative 
numbérs the other way. The same takes place with 
figures between 100 and 200, 200 and 300, &c. 

Another correspondent sees them for the most part in 
a regular row like park palings. The description and 
sketch are as follows :— 

21. As far as 12 the numerals appear to be concealed in black 
shadow ; from 12 to 20 is illuminated ce, in which I can 
distinguish no divisions, This I cannot illustrate, because it is 
simply dark and light søace, but with a tolerably sharp line of 
division at 12, From 20 to 100 the numerals present themselves 
as follows, but less distinctly :— 


fonno 
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40 


50 
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An account ¢s appended of the way in which simple 
mental arithmetic is effected by this arrangement, which 
at present I pass over. 

sÍ will conclude my list with a statement written by a 
mathematical astronomer of rapidly rising ,reputation, 
whose “practice of working arithmetic” mentioned in 
the,concluding paragraph must be understood to signify 
“ performing masses of laborious €alculations” :— 


22. The numbers I, 2, 3, 4, &c., are in a straight row, and I 
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am standing s little dadne ede, ‘They go awayin the distance? 
go that 100 is the farthest number I can see distinctly, Iti 
y, and paler near to me; up to 20 1t occupies a dispro- 
portio te size., There are sorts of woolly lumps at the tens. 

hese pictures are net of such frequent occurrence in my mind 
as formerly. ‘Fhe practice of working arithmetic has rather 
expelled them, 


Since the foregoing remarks were first sent to the 
piinter, many additional cases have reached me, which I 
regret to have no space left to include. One very in- 
teresting group consists of three cousins and the daughter 
of one of them. Another case was brought to my notice 
by a correspondent ; it was published in the Aslantic 
Monthly, February, 1873, p. 199, with an accompanying 
diagram, and is signed by Miss H. R. Hudson. I have 
little doubt that many allusions to the faculty of visualising 
numerals in di tic and coloured shapes might be 
found to exist scattered here and there in various books. 

Of the many results to be drawn from the foregoing 
extracts, I do not at present care to dwell upon more 
than these. In the first place I am sure that all will 
agree with me in saying that the descriptions bear 
evident marks of careful and trustworthy observation. 
In the second place, although they refer to characteristics 
which the majority of my readers may not possess, their 
language is sufficiently clear to convey a good idea of 
what is meant to be conveyed. In the third place, these 
independent statements ‘powerfully corroborate and ex- 
plain one another. Therefore, although philosophers 
may have written to show the impossibility of our discover- 
ing what goes on in the minds of others, I maintain an 
opposite opinion. I do not see why the report of a 
person upon his own mind should not be as intelligible 
and trustworthy as that of a traveller upon a new country, 
whose landscapes and inhabitants are of a different type 
to any which we ourselves have seen. It appears to me 
that inquiries into the mental constitution of other people 
is a most fertile field for exploration, especially as there is 
so much in the facts adduced here, as well as elsewhere, 
to show that original differences in mental constitution 
are permanent, being little modified by the accidents of 
education, and that they are strongly hereditary. 

I trust, therefore, that the publication of this memoir 
may prove to be the means of inducing some persons to 
furnish me with information of the kind I am now seeking. 
I want to hear of well-marked and properly-authenticated 
instances of persons who are able to recall, or represent to 
their imagination, with great vividness, either sights, 
sounds, smells, or tastes, and to obtain informatien that 
may throw light on the peculiarities of the representative 
faculty in different families and races. 

FRANCIS GALTON 


dusky 


42, Rutland Gate, London 


ON A MODE OF EXPLAINING THE TRANS- 
VERSE VIBRATIONS OF LIGHT 


“THERE has been considerable difficulty in arriving at 
a satisfactory conception of the means by which the 
transverse vibrations of light are produced in the ether. 
In the attempt to surmount this difficulty some have gone 
so far as to conjecture that this structure of the ether 
must resemble that of a solid, for it was imagined that 
nothing but such a structure could propagate transverse 
vibrations. Yet the supposition of the ether being any- 
thing like a solid appears to be in direct amtagonism to the 
evidence of our senses ; for we move about so freely in 
this ‘solid’? as to be unconscious even of its existence. 
My obgect here is to direct attention more especially to 
a suggestion thrown out by the late Prof. Clerk Maxwell 
in regard.to this point. his suggestion is contained in 
the article, ‘‘ Ether,” in the new edition of the “ Encyelo- 
pædia Britannica,”in cOnnection with a notice of a theory 
of the constitution of the ether (considered in special 
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relation. to the problem of gravitation) by the presenf 
writer, and published in the Philosophical Magasine for 
September and November, 1877, and February, 1878. 
After referring to the fact that the present writer “ has 
supposed that the ether is hke a gas whose molecules 
very rarely interfere with each other, go that their mean 
path is far greater than any planet distances,” Prof. 
Maxwell continues as follows :— 

“He has not investigated the properties of such a 
medium with any degree of completeness, but it is easy 
to see that we might form a theory in which the mole- 
cules ! [atoms of el never interfere with each other’s 
motion of translation, but travel in all directions with the 
velocity of light ; and if we further suppose that vibrating 
bodies have the power of impressing on these atoms of 
ether some vector property (such as rotation about ap 
axis) which does not interfere with their motion of trans- 
lation, and which is then carried along by the atoms of 
ether, and if the alternation of the average value of this 
vector for all the atoms of ether within an element of 
volume be the process which we call light,’ then the equa- 
tions which express this average will be of the same form 
as that which expresses the displacement in the ordinary 
theory.” 

There is one point in the above suggestion I would 
briefly remark upon, viz., the supposition made by Prof. 
Maxwell that the atoms of ether “ sever interfere with each 
other’s motion of translation ” [¢.¢., never encounter each 
other]. This supposition seems to have been called for 
by the fact pieviously mentioned in the same article 
(“Encyc. Brit.” p. 572), viz., that “the ether transmits 
transverse vibrations to very great distances without 
sensible loss of energy by dissipation,” whereas it is con- 
tended that if the ether atoms encountered each other 
(frequently at least), “the energy of the regular vibra- 
tions would be frittered away into that of the irregular 
agitation which we call heat.” But I would venture to 
By si that, as we have no proof that no dissipation 
whatever of the energy of light takes place in long dis- 
tances (but perhaps even some indication to the contrary), 
it would appear evident that no necessity really exists for 
supposing that the atoms of ether sever interfere with 
each other's motion of translation. I think it will be 
admitted as a reasonable conclusion that so long as the 
dissipation of the energy (of the light) attendant on,the 
mutual encounters of the ether atoms is no ter than: 
observation allows us to suppose it to be, all conditions 
are satisfied. Moreover, it would seem that, to suppose 
the ether atoms sever to interfere with each others 
motion of translation would be equivalent to assuming 
that their mean path is indefinitely great, which appears. 
to involve the assumption that the atoms have no finite 
size or dimensions, which would put a difficulty in the 
way of a Satisfactory or consistent conception of matter. 
On this ground I would therefore suggest that the atoms. 
of ether may be considered to have a reasonably long 
free path [which may be conceived as great as we peer 
by simply conceiving the afoms small], and thus the dis- 
sipation of the energy of the light may be reduced within 
the limits required by observation. This does not alter 
in the least in its essential details the above suggestion 
by Prof. Maxwell as to the mode of production of the 
transverse vibrations of hght, which I would accordingly 
enlarge upon and elaborate somewhat here (ingonnection. 
with the special structure of gross matter required by the 
physical theory of gravity). First it 1s important to ob- 
serve that many observed facts lead us to infer that gross 
matter (probably the molecules? themselves) possesses 
a more or less ofen structure (or possesses a high degree 
of porosity). The transparency of some bodies, the free 
pastage of the magnetic disturbance through all bodies, 


xm substitute “f atoms of ether “Qin the above passage For ‘ mole- 
cules,” to avoid aly possible ambiguity, as theeword “molecules” is’ often 
applied to the parts of gross mafter. ? 

2 This‘is also in barmapy with the' modern theory of vortex-atoms. 
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and many other well known independent facts rendcr this 
inference necessary. The fact that gravity is proportional 
to mass, on the basis of the dynamical theory (first started 
by Le Sage) also renders it essential to conclude that 
gross matter possesses an open structure [so that the 
atoms producing gravity can penetrate and act upon the 
interior of bodies If we admit this, and figure to our- 
selves the streams of ether atoms passing in all directions 
freely through the open structure of gross matter, and 
further, if we conceive the molecules of gross matter to 
be in a state of vibration (of regular periods, as proved by 
the spectroscope), then it is evident that these streams of 
ether atoms during their passage can, from the very nature 
of the case, be solely effected by the ¢vansverse component 
of the motion of the molecules of the luminous body. It 
is much as if the meshes of a sieve were in vibration, and 
a continuous stream of fine particles of sand (impelled by 
a current ef air) were urged through it, when in however 
many different directions the filament forming the meshes 
of the sieve might be conceived to be vibrating, the sand 
Pe that passed through in the onward stream could 
only affected by the évansverse component of the 
motion of the meshes, So the atoms of ether in 
their passage through the vibrating molecules of gross 
matter are solely affected by the “ramsverse component 
of the motion of the molecules. The ether atoms passing 
etl the open structure of gross matter would be thus 
periodically deflected (or the ae atom itself thrown into 
vibration or rotation), and as the transverse impulses 
(whatever their exact nature) thus received by the stream 
of ether atoms would be perfectly ryhthmical or periodic, 
in harmony with the known periodic vibrations of the 
molecules through which the ether atoms pass, the svams- 
verse pulsatory or periodic nature of light would thus be 
produced. This view would also seem to be capable of 
surmounting in a very simple manner the difficulty that 
there has been in conceiving how the ether can transmit 
transverse vibrations to great distances without sensible 
loss of energy by dissipation. For it is evident that an 
ether atom after having passed through a luminous body 
and received energy from it, would have nothing? to give 
that energy (say vibration or rotation) to during its 
transit, since, by assuming the ether atom small, we may 
conceive its mean path as long as we please; so, there- 
fore, the energy carried by the ether atom from the 
luminous body could not possibly be dissrpated during the 
transit of the atom, but this energy would be carried 
intact by the ether atom (through its normal motion of 
translation) until the distant object is reached, where the 
energy is given up in the form of heat and hght. The 
normal motion of translation possessed by the ether atom 
rforms the part of simple carrier of the energy received 
y-the atom from the luminous body. 

-It might possibly be thought at first sight that this 
theory had some resemblance in principle to the emission 
theory of light, but this is evidently not the case, as no 
atoms are emitted by the luminous body, but simply the 
atoms of ether in their normaj state of translatory motion 
pass through objects in streams equally in all directions 
—the ether being regarded simply as a gas (according to 
the modern kinetic theory) with atoms of very long free 
path. It is a known mathematical fact that no conse- 
quence how close the atoms of ether may be together 
(4,¢., no camsequence how many ineunit of volume) their 
mean path may become as great as we please, by simply 
conceiving the atoms adequately small. It further follows 
from the.known principles investigated in connection with 
the kinetic theory of gases, that these atoms will of them- 
Selves automatically adjust their motions so as to move 
with perfect uniformity or egually in all directions ¿ this 
adjustment being of such a rigid charactey that if*the 

1 This h i 
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space, in so far as it Is known to be impossible to Operate upon or communi- 
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the most chaotic manner, they would, when left to them- 
selves, instantly correct the yregularity, and return to the 
above regular form of motion, #.¢., so that the atoms moye 
egually in all directions. Jt follows fromhis, therefore, that 
if we take any given point (suchas where a fuminous body 
is situated), the atoms of ether will “‘radiatg” from and 
to this pomt along all the imaginary radii of a sphere 
described from this point as a centre; so that those ether 
atoms which have passed through the luminous point 
(and have carried energy off with them) will diminish in 
number (per unit of spherical area) as the sguare of the 
radial distance from the luminous point, the energy, there- 
fore, diminishing in the same ratio, which is the “law” 
of light. The “law” of gravity (which is found also to 
diminish as the sguare of the distance) may be accounted 
for on the same principle. 

It has been shown by the present writer (in the papers 
published in the PAH. Mag. previously alluded to) that in 
accepting Le Sage’s ingenious sheets principle as the 
fundamental basis of the explanation of gravity, there is 
no necessity for admitting any of his postulates regarding 
the particular motions of the atoms Corpusa required 
to produce the result. For it may be shown that the whole 
of the conditions requisite for gravity will automatically 
fulfil themselves by simply admitting the existence of a 
body in space, constituted according to the kinetic theory 
of gases (and whose atoms have an adequately long free 
barb), There is no necessity to suppose, with Le Sage, 
the existence of “ultramundane corpuscles,” or that the 
atoms producing gravity come from outside the bounds of 
the visible universe, so that a continuous supply of matter 
from without is necessary to maintain gravity within 
the confines of the visible universe. On the contrary, 
the conditions are satisfied by merely supposing the 
universe to be immersed in a gas, which, as a whole 
(uke any other gas) is at rest. The motion (in streams) 
requisite for gravity takes place solely within the 
range of free path of the atoms of the gas; just (as is 
known) in every ordinary gas the atoms within the range 
of free path are moving in streams equally in all direc- 
tions, The only difference is that in the case of the ether, 
on account of the smallness of the atoms (which is in 
harmony with thei high velocity), the range of free path 
is great—equal to the range of gravity, We have no 
proof that the range of gravity extends across stellar dis- 
tances, and there is clearly no’ necessity for assuming it 
to prevail over greater distances than observation war- 
rants,¢ By the explanation of a | by the Pa 
theory, the remarkable and anomalous distinction between 
two kinds of matter (“ponderable” and “imponder- 
able”) vanishes. Matter is shown of its essence to be all 
alke, “ ponderability,” or the tendency to approach, not 
being an occult or magic quality, but simply an effect 
dependent on differing dynamical conditions,’ and the 
variation of the intensity of which as the sguare of the 
distance it is as necessary to account for dynamically as 
in the analogous case of light, 

It appears, therefore, from the above considerations, 
that the same medium shows itself to be capable of 
accounting for, in their essential groundwork, the pheno- 
mena of both gravity and the propagation of light. 
The theory of gravity is based upon the well-known 
sheltering principle of Le Sage, which has already found 
favour with some eminent physicists. The normal trans- 
latory motion eof the atoms of the medium produces 
gravity, and this motion serves as a vehicle for the propa- 
gation of light, while the light itself consists in the 


T The fact of the p of “‘ponderability’” having been dtinbated to 
matter as an O quality (not an effect depending on i gyoamical com- 
iaon), has naturally brought the ether—which does dt possess this 
property—into direct contrast with gross matter, asif it were an anomalous 
substance, of its distinct from matter. circumstance has 
no doubt nat ly contributed to produce £ distaste for the study of the 
ether and to cause some to treat this magnificent physical agent as if tt 
were desired rather to ignore than to take a rational interest in 1ta existences 
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abnormal | Sisturbance produced in the streams | Positioneand Prospects of Physical Science,” delivered 


of&atoms in their passage through the vibrating molecules 
of luminous bodies. e 

Finally, it may ke shown that, quite independently of 
any consideration of the effects of gravity and light, the 
inference is a necessary one that the constitution of the 
ether must dneprinciple be that of a gas, because this solu- 
tion to the problem of the constitution of the ether 
exhausts the limits of the conceivable: #.¢., if any rational 
solution to the problem or explanation capable of appre- 
ciation by the reason exists, then it would follow that this 
must be the true solution to the problem. This will be- 
come more and more evident on reflecting on the subject. 
For it is clear that a motion #2 straight lines is the only 
motion possible to particles of matter moving freely in 
space; for particles of matter cannot of themselves 
change the directions of their motions. They can only 
do this at their encounters. Hence the inference is neces- 
sary that the particles of ether move fn straight lines (and 
therefore that the ether is constituted as a gas) Hence 
in principle it seems apparent that the above is essentially 
the only conceivable solution of which the problem of the 
constitution of the ether admits. It seems remarkable 
that this fact (important as it is) is not more generally 
recognised and appreciated. Can this be referable in any 
way to the influence the theory of “action at a distance 
has had, and that the endless empty and profitless specu- 
lations arising therefrom have diverted attention from the 
subject? 

It might be said that we have expressly assumed the 
existence of “particles” (or atoms) of matter in the 
above result as to the constitution of the ether, whereas 
some might contend that the ether is not atomic at all. 
My answer to this is, that unless we assume the ether to 
be atomic} we cannot give any explanation of its proper- 
ties, and these properties can exist solely in virtue of the 
explanation that underlies them. In connection with this 
the following remark of Prof. Clerk Maxwell (‘On the 
Dynamical Theory of Gases,” PAs. Trans., 1867, p. 49) 
may be quoted, as to the point :— 

“In certain applications of mathematics to physical 
questions, it is convenient to suppose bodies homoge- 
neous, . .. but I am not aware that any theory of this 
kind has been proposed to account for the different pro- 
perties of bodies. Indeed, the properties of a body 
supposed to be a uniform plenum may be affirmed dog- 
matically, but cannot be explained mathematically.” 

Hence to assume the ether to be anything else than 
atomic, would be to affirm its properties “dogmati@ally.” 
If we avoid thi, therefore, we must consider it atomic 
(and therefore a gas): for (as we pointed out), atoms in 
free motion can only move t straight lines. It is of 
course evident that, unless the atoms of ether be f» 
motion, we cannot account for any of its properties, un- 
less, indeed, we resort to the now practically defunct 
theory of “action at a distance,” and assume the atoms 
to be endowed with mysterious and occult powers, which 
renders any explanation impossible, and only increases 
instead of diminishing the difficulty. 

To illustrate somewhat further the insuperable nature 
of the difficulty involved, unless we assume the atoms of 
ether to be in motion in their normal state, I quote the 
following passage from a lecture by Prof. Tait on “ The 


t Tr is almost needless to add that the voriex-atom th®ory 1s essentially an 
atomic theory. Although it assumes a perfect liquid to fill all space, yet 
thus liquid (outside the portions of it that form the atoms) plays the part of 
pure space, since it is impossible to communicate energy to the liquid out- 
side the atoms, or to act upon it at all. It is therefore (as far as practical 
effects are concerned) as if the liquid exterior to the atoms did not ext. 
The vortex-atom theory does not, therefore, essentially alter (as some ht 
be disposed topimagine) the conceptions of the ancients of indestructible 
atoms surrounded by space in which they can freely move. The mam 

of the vortex-atom theory is to prove dynamically how atoms can 

f elastic,” and be capable of executing regular vibrations as the spettro- 

se proves (and actually measures the number of vibgations executed per 
, 12 the caso of the molecules of gross matter). 
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November 7, 1860 bp. 15 in pamphlet) :— 

“Tf we suppose it [the ether] to consist . . . of de- 
tached particles . . . we are met by the further difficulty, 
how do these particles act on each other, and without 
some such action there could be ng transthission of 
motion—they are not in contact, there must therefore 
be something between them to convey the effect. This 
appears certain, for how can action be conceived as 
exerted across empty space?” 

I will merely here remark parenthetically that the fact 
appears to have escaped notice here that this difficulty is 
got over by assuming the particles (of ether) to be i 
motion; for then the particles can act on each other by 
direct impact without the necessity for anything “ between 
them to convey the effect.” The passage goes on to 
say :— 

“We must, therefore, have a second medium to fill the 
interstices between the particles of ether. If this again 
consist of detached particles, there will be a third required 
that these may act on each other—and so on. If, then, 
we would not have an infinite number of different kinds 
of matter in each element of space, we must suppose one 
of these—say the ether itself—to be continuous, that is, 
not consisting of ultimate parts. ow vibratory motions 
could be transmitted through such a substance, it is 
difficult to imagine—the whole subject ıs beset with 
overwhelming difficulties.” 

In the above passage the difficulties that attend the 
assumption of the ether being a continuous substance, or 
uniform plenum, are well illustrated. It will be seen that 
the main dilemma vanishes by assuming the particles of 
ether to be snu motion in their normal state. Indeed, this 
is evidently the only conceivable way of solving the 
difficulty. 

I would, therefore, venture to suggest that the result 
above arrived at as a solution to the problem of the 
constitution of the ether might be worthy of the attention 
of physicists, especially in its bearing on the explanation 
of gravity (on the basis of Le Sage’s fundamental principle 
now recognised by several eminent authorities, including 
Sir W. Thomson)—also in relation to a mode of ex- 
plaining the fransverse vibrations of light, the main idea 
involved in which was suggested by Prof. Clerk Maxwell. 

Addendum.—I may mention that I have lately re- 
ceived a book (“Das Rathsel von der Schwerkraft ”— 
Wieweg und Sohn, Braunschweig) through the kindness 
of the author, Dr. Isenkrahe, of Crefeld, where a theory is 
applied to the constitution of the ether and to gravity, 
which resembles in some points that adopted by the 
present writer. This book baste date 1879, but the MS, 
was prepared earlier (1877). I may note that a book, 
“Physics of the Ether” (E. and F. N. Spon), was pub- 
lished by me in 1875, where in principle the same theory 
of the ether as here given is developed, though it was 
not applied by me to gravity until 1877. The work of 
Dr. Isenkrahe contains, in addition, a valuable descrip- 
tion and criticism of the yarious attempts to solve the 
problem of gravitation. Perhaps I may append, for the 
benefit of those who are interested in the question, the 
references to some of the chief of these here, viz. :— 

Huyghens’ “Discours sur la Cause de la Pesanteur.’’ 
Leyden, 1690. 

Le Sages theory 6764, given in ‘Deux giaités de 
Parigi mécanique,” by Pierre Prevost. 

Sir W. Thomson’s development of Le Sage's theory, 
Royal Society of Edinburgh, 1872, and Philosophical 
Magasine, May, 1873. 

Schramm, “ Die allgemeine Bewegung der Materie als 
Grundursache der Naturerscheinungen,” Vienna, 1872. 

Secchi, “ Die Einheit der Naturkrafte’’ (German edi- 
tion). . Leipzig, 1876. s , 

These facta inay show an awakening to the importance 
of the problem of gravitation, and I may conclude with 
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ginning to recognise that physics has been quietly 
sleeping for two centuries upon [in the words of Newton] 
‘a great absurdity,’ for which no one less than Newton 


can be made responsible” [page ns 

. í S. TOLVER PRESTON 

THE NATURAL HISTORY OF THE TRANSIT 
OF VENUS EXPEDITION! 


[5 1870 one of our correspondents called attention? to 

the favourable opportunity that would then shortly 
present itself for the exploration of some very little known 
parts of the earth’s surface. Some of the positions 
selected by our astronomers for the observation of the 
Transit of Venus of 1874 were in little known islands of 
the Pacific and Indian Oceans, and it was pointed out 
that the addition to the astronomers’ staff of a small corps 
of naturalists would not materially increase the expendi- 
ture, and would possibly lead to very interesting scientific 
results. 

The same subject was brought before the notice of the 
British Association at their Meeting in 1871 by Mr. 
Sclater,® who likewise suggested that so good a chance of 
adding to our knowledge of the natural history of some 
of the Jeast known parts of the world should not be thrown 
away, and urged that Naturalists should be appointed to 
at least three of the stations to be occupied by the astro- 
nomers, namely Kerguelen Island, Rodriguez and the 
Sandwich Islands. 

Subsequently the same idea was taken up by the 
Council of the Royal Society, who resolved to request the 
Treasury to attach naturalists to the expeditions destined 
for the two first above-named localities—“two of the 
least explored and most inaccessible islands in the 
southern hemisphere”— and appointed a committee 
consisting of Sir Joseph Hooker, Prof. Huxley, and Mr. 
Sclater, to prepare the necessary applicztion to the 
Government for this purpose. We need not now repeat 
the arguments which these gentlemen brought before Her 
Majesty’s chief advisers—it is enough to say that they 
were of a sufficiently cogent character to obtain the 
sanction of the Treasury to the appointment of four 
naturalists for the purposes required ; three for Rodriguez 
and one for Kerguelen’s Land. 

The gentlemen selected for the work by the Council of 
the Royal Society were for Rodriguez, Mr. George 
Gulliver, Dr. I. B. Balfour, and Mr. H. H. Slater, and for 
Kerguelen’s Land the Rev. A. E. Eaton. Mr. Gulliver 
was directed to investigate the fauna of Rodriguez gene- 
rally, Dr. Balfour was charged with the duties of botanist 
and geologist, and Mr. Slater was set to dig out the caves 
of the same island, and to collect the fossil renains of 
extinct birds known to be imbedded in them. Mr. Eaton 
was thought to be specially qualified to investigate the 
fauna and flora of Kerguelen’s Land, as having been 
previously naturalist to one of the Arctic expeditions. 

The collections and observgtions made by these natu- 
ralists fulfilled, as we are informed, the expectations of 
the Council. Theresults of them are given in the present 
work, which is issued as an extra volume (No. 168) of the 
Philosophical Transactions, 

The plan upon which the collections were worked out, 
and whichgs in fact the only plan ypon which a mass of 
heterogeneous materials can be properly worked out now- 
a-days, is an admirable one. The different objects were 


7“ An Account of the Petrological, Botanical, and Zoch 
made in Kerguelen’s Land and Rodriguez during the Tranmt of Venus 
Expeditions, carried out by Order of Her ‘Majesty's Government in the Years 
1874-78", PAslosophical Transactions of the Royal Society of London, vol, 
chwi Extra volume 1879 

2 See article on the Transits of Venus iu 1874 and 1882. NATURE, vel i, 


P 526 ° 

3 See ‘Remarks on a Favourable Occasion for the Estabyshment @fgZoologi- 
cal Observatones ’’ By P, P Sclater, MA PhD, FRS Rep Bnt As, 
1871, pt i, Pp 134- 
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of science, each of whom has prepared his own report 
on what was submitted to hj These reports, prefaced 
by a few introductory remarks, and illustrated by rlotes of 
the collectors, constitute the volume n@w before us. It is 
divided into two sections, the first relating to Kerguelen, 
and the second to Rodriguez. “ 

After a chapter by Mr. Eaton on the physical features 
of Kerguelen, and on the previous visits to it by naturalists, 
we find a series of essays on the botany by Sir J. 
Hooker, Mr. Mitten, the Rey. J. M. Crombie, Dr. Dickie, 
and other well-known authorities. Then follows a similar 
series of memoirs upon the zoology of the same island. 

The zoological and botanical collections made in 
Rodriguez are next treated of in the same way, and we have 
here also a valuable memoir on the petrology of Rodriguez 
by Mr. N. S. Maskelyne. From the last-named essay 
itturns out that the notion that this island consists of 
“ granite overlaid with limestone, and other recent rocks,” 
which was entertained by the Committee of the Royal 
Society, misled by previous inaccurate observations, is 
altogether erroneous, Mr. Maskelyne tells us that “the 
numerous specimens illustrating the rock formations of the 
Isle of Rodnguez, collected by Mr. I. Bayley Balfour from 
different localities, need only a cursory inspection to attest 
the volcanic character of the whole mass of the island. 

“Rodriguez, in fact, consists of doleritic lavas that 
appear to have been poured out at a considerable nymber 
of volcanic orifices at successive periods. It would be 
difficult, without more minute description of the physical 
geography of the island than is accessible, to assign any 
precise date of duration to these volcanic eruptions, or to 
trace with any certainty the degree to which, and the 
mode in which, subsequent denudation has helped in 
giving the island its present remarkable aspect. 

“But the fact of that denudation and the dégree to 
which alteration has proceeded in affecting the minerals 
composing rocks that by their position must have been 
among the later of the out-poured lavas, would point to a 
remote date, possibly to one contemporary with the 
tertiary period, as that of the volcanic activity of 
Rodriguez.” 

We have not space here to go separately into the numer- 
ous essays that compose this work. For many of them, 
the name of the author is quite sufficient to assure us 
of their excellence, some of the most accomplished 
naturalists of the present epoch having contributed to 
the volume. But it is quite evident that a thoroughly good 
and satisfactory piece of scientific work has been thus 
accomplished at a very small cost, and that the council of 
the Royal Society, who planned the whole scheme and 
carried it out, and especially those two members of it 
(Sr J. Hooker and Dr. Gunther), who have so 
efficiently edited this account of the results attained, are 
entitled to the warmest thanks of all naturalists. Several 
other nations sent out expeditions to observe the Transit 
of 1874, and hkewise had naturalists attached to their 
stafis, who have published some valuable observations. 
But nothing like the handsome and solid volume now 
before us, with its fifty-five admirably executed litho- 
graphic plates, has been produced on this occasion in 
France, Germany, or America. There are certainly some 
advantages in having a Royal Society at the head of 
Science instead of a Royal Academy ! bd 

Having said this much, we will venture on two small 
criticisms :—Fifst, it is a great pity that there are no 
maps given in the volume now before us. Without 
reference to maps it is not possible to appreciate the 
significance of many of the observations made by the 
naturalists, and as no generally avaiable atlas °contains 
charts of such obscure islets as Rodriguez HEETE AN 
maps ought to have been attached to the work itself. In 
fact, every zeo-geographical mem@ir now-a-days ought to 
be illustrated by a map. . . 
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Secondly, it is Ki Morunate that naturalists were not | shouldefrom their appearance, have said that-they were 


ikewise sent to Oahu, in the Sandwich Islands, where 
there was likewise an astronpmical station in 1874. The 
Sandwich Islands, as was pointed out by our correspon- 
dent in 1870, are“the seat of a most peculiar indigenous 
fiora and fauna, which is now fast perishing beneath 
the assaultseof European weeds and animals introduced 
from other countries. Dr. Finsch, who was lately at 
Honolulu on his way to the Northern Pacific, tells us 
(402s, 1880, p. 79) that during a week’s stay in that city 
and its vicinity, he saw #92 dirds except introduced species, 
and had to go far into the interior to obtain examples of 
the indigenous Avi-fauna, and that the “‘ native forests are 
going in the same way.’ It is a great misfortune, then, 
that this should happen before we have any good account 
of this pees flora and fauna which rivals in eccentricity 

“even that of the Galepagos. And as another Transit 
occurs in 1882, we trust that should our astronomers 
apin visit any one of the Sandwich Islands group, a staff 
of efficient naturalists will be sent in their company. 


ARTIFICIAL DIAMONDS 


NDER the heading. of “The Crystallisation of 
Carbon’’ Mr. Crookes writes as follows in the last 
number of the Chemical News :— 


Since sending the telegram * announcing that carbon 
crystals, apparently diamond, could without difficulty be 
produced from any carbon compound, Mr. Mactear has 
sent me several specimens of his supposed antificial 
diamond. He has also called upon me with other speci- 
mens, and has explained the whole process by which he 
obtains such remarkable results. As, however, he has 
sent to the Royal Society a paper which will probably be 
read in the course of a week or two, I am not yet at liberty 
to give details of the process. 

The general character ofthe specimens now in my 
possession may be described as irregularly shaped masses 
from 1 mm. downwards in diameter, with rounded angles, 
and showing no definite crystalline appearance. They 
are whitish looking, translucent, and as a rule lustreless ; 
many pieces are almost spherical and appear like frag- 
ments of corundum which have been water worn. Amongst 
these are perfectly clear fragments larger in size, some 
being 3 or 4 mm. across, having a conchoidal fracture 
exactly like glass. 

in a paper “On Molecular Physics in High Vacua,"”’ 
read before the Royal Society in March last, and now 
being published in the Phzlosophical Transactions, I re- 
ferred to the rémarkable power possessed by the molecu- 
lar rays in a high vacuum of causing phosphorescence in 
bodies on which they fall, and I 1emarked that the only 
body which surpassed Becquerel’s luminous sulphides 
both in brilliancy and variety of colour is the diamond. 
Most of these gems, whether cut or in the rough, when 
coming from the South African fields, phosphoresce of a 
brilliant light blue colour. Diamonds from Brazil shine 
with different colours, such as bright blue, pale blue, 
apricot, red, yellowish green, orange, and light green. A 
beautiful collection of diamond crystals, kindly lent me 
by Prof. Maskelyne, phosphoresced with nearly all the 
colours of the rainbow, the different faces glowing with 
different shades of colour. On receiving the specimens 
from Mr. Mactear, I immediately submitted them to the 
molecular discharge. The following ane the results I 
have at present obtained :— ° 

In a high vacuum the specimens phosphoresce brightly 
of different colours—pale blue, orange, apricot, and 
yellowish green. The clear glassy fragments are afso 
phosphoregcent. The appearance of the phosphorescence 
is very similar to that shown by small, rough diamonds 
from Brazil, called in the trade “Boart;” indeed, had 
I not known the histdty of the fragments in my tube, I 

5 1 Chentucal News, vol, xL p. 306 (December 26, 1879). 
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small fragments of Brazilian Boart. $ 

The opaque rounded appearance of the fragments is 
unlike that of the natural diamond, but by heating a 
rough diamond before the blowpipe until it has partly 
burnt away, it assumes a very similar yppeardnce to that 
of Mr. Mactear’s crystals, and it is thefefore not unlikely, 
from their mode of preparation, that these crystals have 
undergone partial combustion after their formation-—a 
fact which would explain this difference in appearance, 
Other specimens having been placed by Mr. Mactear in 
competent hands, with a view of determining their hard- 
ness and chemical properties, I have refrained from 
making experiments in this direction. W. C. 

We append a letter on the subject from Prof. Maskelyne 
in the Zimes of the 8th inst. :— 


As I know that a portion of the public is,very much 
interested in the diamond question, and in the result of the 
interview Mr. Mactear announced that he and I were to 
have in connection with it, I think, perhaps, it will be 
well to say that I have had the pleasure of working with 
that gentleman many hours yes and to-day, and 
that our results so far convince me that; while my own 
conclusions, as announced in the Times, are borne out as 
regards at least the portion of the substances on which I 
worked, there are other portions of those substances that 
differ from these in properties and still require investiga- 
tion; that, in fact, the material is a mixture of different 
bodies. When I say that I have as yet no evidence of 
the existence of crystalline carbon, whether as diamonds 
or in some other condition, among these bodies, I feel 
that Mr. Mactear makes a reasonable request of me in 
asking that I should invite a suspension of opinion 
regarding a discovery he believes that he has made. A 
portion of the material he has produced is very hard, and 
I believe, bears out his claim to have scratched topaz and 
sapphire. Mr. Mactear wishes me to add that the 
diamond has been also abraded by his product and to 
inclose to you a certificate to that effect. Mr. Mactear 
wishes me also to state that he claims simply to have 
produced a crystalline form of carbon irrespective of the 
question of whether this is the diamond. 

I am, Sir, your obedient servant, 
NEVIL STORY-MASKELYNE 

British Museum, January7 * 


We may State that in the Times of the same date is a 
certificate from Mr. L. Boston, of Glasgow, that he has 
been able “to scratch a diamond and to engrave two 
rubies, two sapphires, an amethyst, and a cairngorm”’ 
with Mr. Mactear’s “crystallised carbon sand.” 





THE “TIMES” ON BRITISH BIRDS 


NATURALISTS live a life of surprises, but the sur- 

prise with which ornithologists must have one day 
last weck received certain positive assurances of the 
leading journal would sufely overstep the bounds of 
ordinary astonishment. We have, no doubt, been passing 
through a “silly season” of unwonted severity, as the 
morris-dance of late performed by many of the pseudo- ` 
ornithological correspondents of the 7¥#es proves ; but 
arecent leading article in that journal eclipses all else 
that it has published ‘$n the subject. s 

After declaring that “our birds are the glory of the 
land,” and piously ascnbing that glory to the upper 
regions, the writer goes on to compare England with 
France in the matter of its birds, saying, of course, 
nothing that was not quite well known before, except the 
extyaordinary statement that “France has produced 
ornithologists, but they have had tə leave her shores.” 
The mfaninge of this is entirely beyond us, for every one 
knows who cares to kifow that France now possesses a 
large number of ornithologists—and one indeed, M. 
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Alphonse Milne-Edwards, who on some points is the 
greatest ornithological authority that has ever lived. We 
are then told of an Oxford undergraduate who “took a 
walk with his gun in Bagley Wood and brought home 
fifty different specimens which he carefully stuffed”? 
“ He had a ‘museum,’ it is added, “ of several hundreds.” 
We are not told ‘whether this Oxford undergraduate's 
conduct is worthy of praise or blame, nor would it much 
signify, for the writer 1s evidently confused in his notion 
of “specimens” and “species.” To kill specimens of 
fifty different secies in one day and in one wood, though 
not easy, could no doubt be done in many places, but it 
would be hard to kill fifty birds that were not different 
reman l Would the writer also be surprised to learn 

t “a museum,” or a collection, as people nowadays 
more humbly style it, “of several hundreds,’ was some 
fifty years ago by no means uncommon, and that of late 
years private collections include not only thousands of 
specimens, but thousands of species? , 

But nowcomes the most astonishing assertion of all. 
` We are told that “Mr. Morris describes more than 
twelve hundred birds,” and that there may be no mistake 
in the writer’s meaning, he subsequently repeats the 
statement in this wise: “ Of the twelve hundred British 
birds, a good many are represented by a single stray 
specimen,” and soon! The ornithologists of this country 
have hitherto been deemed by their continental brethren 
somewhat too hasty in enrolling as “ British” every 
chance waif from foreign lands and seas that has had the 
ill luck to show itself (and of course be shot) within the 
limits of the United Kingdom, and we have never under- 
stood that on the most liberal interpretation of the ex- 

ression, “ British birds,” the number has exceeded four 

undred. How blind and inefficient have they been 
when they have omitted more than two-thirds of the 
species that occur here! It is really to be hoped that the 
writer of the leading article on English birds in last 
Thursday’s Times will bring them to a due sense of their 
neglected duties by furnishing a list of the 800 species 
whose rights of citizenship have been so shamefully 
ignored, and if he will at the same time say in which 
edition of Mr. Morris’s work “more than twelve hundred” 
British birds are described, he will possibly contribute to 
a more comfortable understanding of the matter, for Mr. 
Morris has hitherto been, supposed to follow very closely 
the late Mr. Yarrell in the information he gives, so that 
when the latter in his last* edition included 354 species, 
the former a few years later made the number 358 ! 

There are many other assertions in the same article 
which excite a degree of amazement inferior only to the 
last particularised, and we have heard persons suggest 
that the writer must have been all the while perpetrating 
a solemn joke. 





EDISON'S ELECTRIC LIGHT 


HE Times New York correspondent gives some 
interesting details in Monday’s paper of Mr. 
Edison’s new form of electric lighting and the steps by 
which he was led to its discovery. So far the light has 
withstood every test that has been tried, and so confident 
do the public seem that success has been attained at last, 
that the shares of the Edison Company have risen from 
20 dollars to 3,500 dollars. 

The Philadelphia correspondent of the same journal gives 
some further information in yesterday’s issue. Probably 
200 people make up the population of Menlo Park, we are 
told, nearly all Edison’s workmen and their families. He 
pes an income of 40,000 dollars to 50,000 dollars a year 

rom his various inventions, and he spends it all, the most 
of it for machinery antl wages, and the balance*in charity, 
The correspondent then gives some intere$ting details 
concerning Mr. Edison, his habits, his enthusiasm, and 
his relations with his numerous employ@s. There is no 
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discipline enforced or any apparent time-table for work, 
yet with all hands it seems a labour of love, and if you pick 
out from the crowd the grimie#® and most woe-begone of the 
whole party of overworked alchemists it will be Edison him- 
self. It appears to have been the system at Menlo Park, as 
with the alchemists of old, to do most of the work at 
a and it seems the regular habit of Edison 4nd his chief 
subordinates to work straight through the twenty-four 
hours without stopping, until tired nature compels them 
to drop down in any handy place and goto sleep. “We 
went there,’ the correspondent writes, “‘hoping that 
Edison had succeeded, but nevertheless sceptics, and we 
came away thorough believers, His lamps were burning 
when we arrived, and they burnt continuously until our 
departure, excepting from half-past four to half-past five 
P.M., when about an hour's time was taken in putting in 
a new generator to do the work, which he had just finished 
and desired to try. During the daylight we could see the 
lamps burning, supplied by the first generator, and per- 
ceived that the little carbon loop or horseshoe giving the 
light remained intact.” After dark, when the second 
generator went to work, we saw for three hours the lamps 
successfully burning as a complete substitute for gas for 
every purpose for which illumination was neces at 
Menlo Park. The gas jets were idle, being put out of use 
by the steadier and more genial glow of the electric light. 
We ate our supper by it in the little restaurant that has been 
established at the Park, and I sat down in Edison’s office 
under two of his lamps attached to a gas bracket and 
wrote the rough draft of the telegram sent to the Times. 
In this room a telegraph operator worked in‘a corner with 
an Edison lamp in a movable table stand iluminating 
his work. Down stairs his bookkeeper was paying off the 
hands by the aid of two more electric lights on a gas 
bracket. Out in the roadway in front of the building two 
street lamps were set up with the Edison light in full 
operation. In his workshop éhe engineer was running his 
engine and a couple of men TAO the operation of the 
new generator by the light of more Edison’s lamps, while 
in the laboratory some fifteen of them were giving light 
for various operations, and downstairs a young man sat 
at the regulator, and, watching another light, by the aid 
of the galvanometer, kept the flame steady, just as the 
regulator is worked constantly in the gas-house to adjust 
the gas pressure, so that it will compensate for turning 
lights on or off throughout the town. It was between 
seven and eight o’clock on a dark winter evening, and the 
electric light had put into disuse both the gas jets and the 
petroleum lamps that were in profusion aroynd. I visited 
four dwellings in the village and saw the Edison lamps 
doing the work of illumination for all household purposes 
in each of them. In Edison’s own house, where he had 
at least a dozen of them, we remained over half an hour, 
and I shall never forget the glee with which Edison 
listened to the reading of a newspaper slip, wherein an 
ambitious ‘expert’ offered to forfeit 100 dollars for every 
lamp that Edison could keep burning over twenty 
minutes.” 





NOTES 
On Friday, the oth inst., the St. Andrew’s University Cout 
agreed to report to the Queen in Council in favour*of an appli- 
cation by Prof. Swan to be permitted to retire, on the usnal 
retiring allowance, from his Chair of Natural and Experimental 
Philosophy in the University, on the ground of failing health, 


Mr. E. W. CooK, R.A. F.R.S., whose death at the age of 
sixty-nine yearz, took place at Groombridge on the 4th inst., 
deserves some notice in these pages for his connectiowin various 
ways with science. From his boyhood he had the keenest 
interest in natuml history, and was prebably one of the first 
amateur hoiticultufists, He was connected with mosi of out 
scientific societies, and was an early member and constant 
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attendant at the meetings $f the British Association. His first | appended to the Report. We have also a long list of apparatus 
“artistic work was botanical, the drawing of many hundred of the | for scientific researches involving accurate measurements in the 
illnstfations to London’s “ Exftyclopzedia of Plants,” all drawn | physical laboratory, and of some of the most important appara- 
from living specin’éns. The professional work of Mr. Cooke as | tus in the biological laboratory. Altogether from this Report it 
an artist was throughout an advancement of science through a | will be seen that the Johns Hopkins University ig, doing its best 
channel yhigh we have often had occasion to point out, is | to carry ont the noble purpose of its fountler. 


generally too independent of the claims of science, and suffers From the Twelfth Annual E ; 
: j F tati f lobi e Twe nual Report of the Peabody Institute of 
accordingly. Mr. Cooke’s representations of natural objects, of Baltimore, we see that the magnificent new buildings are now 


plants and animals and rocks, were always scientifically accurate, ; : 
: z complete and occupied, It now forms one of the best equipped 
and his coast scenes are in themselves a geological study. He was tres of culture in the United States. 


always ready to help other artists whose ignorance of natural 

science was apt to lead them into ludicrous blunders. He was, IN the Bulletin of the Paris Anthropological Society (tome ii. 
we’ believe, one of the first who ever attempted to grow ferns | fasc. 3) M. J. Geoffroy gives a résumé of his great work on the 
and tropical plants under conditions similar to those under which | knowledge and denominations of colour, in which he attemp:s 
they are found in nature. Both at Kensington and at Tunbridge | to controvert the views of Magnus and Geiger, and those of Mr. 
Wells his fernery and tropical garden were masterpieces in their | Gladstone, which ascribe colonr-blindness to Homer. On the 
way. For his eminence as a horticulturist and for his contribu- | grounds taken by these writers he insists that ‘we should be 
tions to geological science by his series of pictures and drawings | equally justified in asserting that Corneille, La Fontaine, and 
illustrating the principal geological features of the British | others who happen not to mention in their works any one special 
Islands, Mr. Cooke was, in 1863, elected a Fellow of the Royal | colour, must have been blind to it; he considers that the delight 
Society. His series of drawings of ‘‘Grotesque Animals,” | taken by savages in bright colours is a sufficient proof that the 
published a few years ago, afford a remaikable example of his | sense of colour is not due to culture. 

intimate knowledge of comparative anatomy, as well as of his 
sense of humour, Mr. Cooke counted among his friends nearly 
all the leading men both in science and art, 


In the same number M. de Jouvencel draws attention to the 
curious circumstances that the Latin races by preference take the 
right side, where the Teutonic races, including our own, and that 
of Scandinavians, take the left, With regard to the former, he 
finds a sufficient explanation in the superstition of the Romans, 
who deemed all omens favourable which manifested themselves 
on their right side, and wcewersd ; while the barbarian enemies 


Mr. WILLIAM ALEXANDER Forsgs, B.A., F.Z.S., Scholar 
of St. John’s College, Cambridge, has been appointed by the 
Council Procector to the Zoological Society of London in succes- 
sion to the late Prof. Garrod. Mr. Forbes, who is already well 
known for bis contributions to scientific literature, obtained a | of Rome may be assumed to have regarded as favourable to 
first-class in the Natural Sciences Tripos at the late examination ; themselves whatever the Romans accepted as of evil portent. 
at Cambridge, and was designated as specially distinguished in | The Saxon races as masters of the sea and pioneers in the laying 
the sciences of comparative anatomy and zoology. of railways, have imposed their own rules of the left side on the 

WE understand that, at the suggestion of several piactical French and other Latin nations, who, however, still in driving, 


teachers of botany, a new piece of ground at the Royal Gardens, riding, &c., keep to the practice of their progenitors, 
Kew, will, during the ensuing season, be set apart for the study M. ZABOROWSKI recently communicated to the Paris Anthropo- 
of botany, and that students will, under certain regulations, be | logical Society his discovery, on the banks of the Lower Vistula, 
abie to carry home specimens for examination, Papers recently | of certain sepulchral vessels of a kind never before described, 
read at the Chemical Society by Mr. Church on the respiration | At the depth of 50-80 centimeties below the surface he found 
and transpiration of albino foliage, and at the Linnean Society | cinerary urns filled with bones, in the midst of which were 
A ees Marshall Ward on the embryology of phanerogams, were | various objects in bronze, iron, and bone, and over each urn 
int both cases founded on observations made in the laboratory. there was a cover, like an invertéd bell, resting in some cases on 
THE Journal of Botany announces the death, at th@early age | kind of stand, or plateau. He proposes to give to these 
of twenty-eight, of one of the most promising of the younger ‘ Singular urns the name of tombeaux sous cloches ; of which outline 
generation of physiological botanists, Dr. H. Bauke, of Berlin, | drawings with full description of their form and size are given 
His researches on cryptogams, and especially on the phenomenon | at pp. 337-8 of the Bulletin (t. ii, fasc. 3), 
of bilateralness in the prothallia of ferns, gave promise of a THE North dine ican Entomologist for August, 1879, contains 
brilliant future. a paper by Mr. A. R. Grote ‘On the Neuration in certain 
THE Fourth Annual Report of the Johns Hopkins University | Genea of Pyralidæ,” illustrated by a plate with outline figures 
contains much that is of great interest. It gives a sketch of the | of the neural characters of fourteen genera, which should prove 
foundation and plan of instruction of the University, showing | of great service to students of Lepidoptera. - 
how the latter has been based on the best ideas as to what ought 
to be the functions of a university. The system of fellowships 


Mr. T. R. ARCHER BRIGGS, of Plymouth, announces the 


E E early publication of a Flora of Plymouth, incladıng the Flowering 
at the Johns Hopkins institution is one calculated to encourage Plants and Ferns growing within a distance of about twelve 


pa cal serine best bie i ofthe Fellows, and im the Snort mules from the town. The almost unrivalled critical knowledge 
career of the University the success of these fellowships has of oar native plants pos 1 by Mr. Briggs will render this a 
been fully shown. The University has the use of the magnifi- valuable contribution tő. geo hical botan 

cent library of the Peabody Institute of Baltimore, and in its goograp 7: 

own various laboratories much good work is being done. The Mussrgs, D; M’ALPINE and A. N. M’Alpine announce the 
University has contrived happily to combine teaching and re- ! publication of a Biological Atlas, being a guide to the practical 
search ‘in such a way as to give students real help and yet“leave | study of plants and animals, illustrating the characters of typical 
the teachers ample time to carry on original work. The 4 mert- forms by drawings of the object, dissections, microscopic pre- 
can Fournal of Mathematics and the Americar Fournal of Che- | parations, and diagrams, with explanatory text, specially designed 
misiry both emanate fom this Institution, while special publi- ; forate London University, Sciewce and Art, Medical, and other 
*cations contain the results of biological work, and a Jong list of | examinations, and for ttse in schools and colleges. The Atlas 
papers in various departments by members of the Umversity is | will consist of #4 plates, containing 423 coloured figures and 
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diagrams, and is to be published by Messrs. W. and A. K. 
Johnston. 


THE Gottingen Royal Society of Sciences offers a prize of 
50 ducats for the best treatment, by new researches, of the 
question as to the processes of development of the adult echino- 
derm, In addition tf what is known of the embryonal develop- 
ment of echinoderms, it must specially be shown how the 
animal grows from the larva form to the completed system of 
organs. It is open to competitors either to examine a charac- 
teristic kind of development-process in all its features, or by 
exhibiting the development of different forms, to establish a 
common behaviour for the whole; in the latter case, the chief 
agreements and divergences in the formation of the organic 
system in different forms of echinoderms must be indicated 
from their earliest occurrence. The Society re-propose their 
question as tq the nature of the #npolarised light-ray, researches 
being desired which will bring conceptions as to natural light of 
any source, near, in definiteness, to those which theory associates 
with polarised light. Papers on these subjects have to be sent 
in before the end of September in 1881 and 1882 respectively. 


THE Reale Istituto Lombardo offers prizes of various value in 
connection with the following among other subjects :—The 
climatology of Italy ; Critical history of the telephone ; Œnology, 
especially in ancient Italy ; The nature of miasma and contagion ; 
Motor centres of the cerebral cortex ; Etiology of cretinism and 
idiocy; Demonstration by experiments,-whether the generative 
matter of hydrophobia is a virulent principle or an organic 
germ; Elucidation of some facts of the macro- or microscopical 
anatomy of the human brain, - Particulars with reference to 
these will be found in the Resdtcon/é of the Institute (vol. xii. 
fasc, xvii, -xviii.). 


A GERMAN translation of Schiaparelli’s work on the planet 
Mars has just been published by Herr Georgi, of Leipzig. 


Mr, SHRUBSOLE asks us to say that he will exhibit speci- 
mens of the diatoms he states he has found in the London Clay 
at the annual meeting of the Geologist Association on 


February 6, 


A SEVERE earthquake was felt at Coire, in the Grisons, early 
on the morning of the 7th inst. 


DuRING these last twenty years numerous complaints have 
been published or sent to the public authonties with regard to 
the organisation of the observatory of Algiers. This unhappy 
state of things has now come to an end. This establishment 
has been placed under the anthority of the rector of the 
Academy, and a lectureship in astronomy has been created. The 
same decree has organised the several preparatory schools recently 
created by law. An Oriental. Section has been organised, and 
the lectureship for Arabic existing in Algiers, Oran, and Con- 
stantine have been connected with it. Chairs for Mussulmen 
Law, African Geography, African Antiquities or History, have 
been created by the same decree, M. Pomel, one of the Senators 
for the Algerian provinces, has been appointed director of the 
School of Sciences and Professor of Mineralogy in the same 
schools, He will be obliged to resign his senatorship. 


Mr. C. LLOYD MORGAN, Associate of the Royal School of 
Mines, F.G.S., Lecturer on Science and English Literature at 
the Diocesan College, Rondebosch, Cape” Town, has been 
appointed Examiner in Natural Science at the Cape Town 
University. 


WE have received the first number of the Angler's Note-Botk 
and Naturalists Record) a repertory of fact, inquiry, and, dis- 
cussion on field sports and® subjects of matural history. It is a 
neat small quarto, and might serve a very ugeful purpose ; the 
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first number, however, contains far teo many extracts from othe 
journals, many of them years a The publishers are Satchels 
and Co, . 


THE New York Herald articles and telegifms relating to the 
new Edison light have created much sensation in Paris, and 
caused a fall of 3/7. in the shares of the Compagnte @’Eclaimge 
et de Chauffage parle Gas. It is said that the judicial authorities 
are engaged in an inquiry directed against the Figaro, which 
published the news with aggravating embellishments.” 


M. Ferry has taken an important resolution obliging students 
to make use of the magnificent opportunities afforded by the 
Jardm des Plantes. The professors of botany and natural 
history of the schools of medicine and pharmacy have been 
authorised to deliver their lectures in the amphitheatre of that 
establishment, A special commission has been created consisting 
of these professors and the professors of the museum, A new 
chair has been instituted of vegetable physiology, and M. 
Dehairain has been appointed professor, M. Dehairain has 
edited during a series of years the Annuasre du Progrès des 
Sciences, written by himself and a large staff of contributors 
selected from among the most popular scientific writers. 


THE new number of the Proceedings of the Berwickshire 
Naturalist’s Field Club is as varied and interesting as usual, with 
papers on the natural history, antiquities, folk-lore, and docal 
history of the Border. 


THE new volume of the “ Year Book of Facts in Science and 
the Arts” (Ward, Lock, and Co.) is no improvement on its pre- 
decessor; it is solely the work of unintelligent scissors and 
paste, and no more represents the sclence of the year than a few 
clippings from a third-rate illustrated journal would do the art. 


Dr, ScHoMBURGK, the director of the Botanic Garden, Ade- 
leide, has issued a little pamphlet ‘On the Nataralised Weeds 
and other plants in South Australia.” As this writer truly says, 
“ From the pait and present constant intercourse with Europe 
and other parts of the world, and the abundant importation of 
seeds into Australia for agricultural and horticultural purposes, 
it is no wonder that a very great number of the weeds most 
troublesome at home are now naturalised in South Australia.” 
It is shown that a point of interest might occur whether the 
altered circumstances which now seem to be so favourable to the 
growth of the acclimatised weeds will prove permanent, or, by a 
change effected by over-stimulation, whether degeneracy and 
subsequent extinction might not follow. Such An effect, how- 
ever, is not yet observable, the growth bemg quite as luxuriant 
as they were eighteen to twenty-five years since, The list con- 
tains the names of many of our best, or worst, known weeds, 
some of which have so firmly established themselves that it is 
almost impossible to eradicate them. Thus the extension of 
Onopordium acanthium was so rapid that the Legislature passed 
an Act in 1862 for preventing the further spread of this plant as 
well as those of Carduus marianus, and Xanthium spinosum, 
“« According to the Act every owner or occupier of land upon 
which, or upon the adjacent half of any road, the above-mentioned 
thistles are growing, is obliged in twenty-one days after notice, 
signed by any chairman of 2 Road Board or District Council, 
has been served upon such owner, to destroy the thistles on his 
land ; otherwise hes liable to a penalty not exceeding ten 
pounds. The Government must, on all unoccupied Crown lands, 
employ the necessary labour to eradicate the thistles. This 
stringent measure it is true has decimated the plants, but without 
effecting the object desired. Although thousands pf pounds 
have been spent for the purpose, the destruction of thistles is 
generally commenced too late to prevent the dispersion of the 
developed seed.” The pamphlet, thofgh composed of only 
thirteen pages, appears to have been hurried through the press, 
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for numerous mistakes occt& in the spelling both of the common 
8s well as of the scientific names; thus we have Spury for 
Spurrf, Cormwell for Gromwéll, Torn-apple for Thorn-apple, 
Hordeum murianum for H, murinum, Anthoxanthum oderatum 
for A. odoratum, &e. 

IN four þome-caves of Upper Franconia different proportions 
of mammalian remains are met with (‘‘Some Francoman Cave 
Faunas,” by A. Nehring, in Report of Proceed. of the Imperial 
Geolog. Instit. Vienna, August 31, 1879}. The bones of the older 
layers are darker in colour, and belong to the collared lemming 
and other decidedly arctic species, Bats are absent. This fauna 
probably existed at the end of the glacial period, when there 
were as yet few forests, or none, in the surrounding region. 
The bones belonging to a later period are lighter in colour, and 
indicate a post-glacial forest-fauna, mingled with a few arctic 
species, Bats requiring a temperate climate me abundant. 
These more delicate remains may have been brought to the caves 
by owls, This later cave-fauna of Upper Franconia agrees with 
that of Balve in Westphalia, 

In the United States a series of experiments has been made 
by the Ordnance Department in the use of the telephone to assist 
in determining the time of flight of small-arm projectiles, which 
has hitherto been a matter of great difficulty at long ranges, 
owing to the impossibility of seeing them strike, One telephone 
was placed within a few feet of the gun, and the other (both 
being provided with Blake’s transmitters) in the shelter, about 
thirty feet in front of the target. The telephone being placed 
to the ear, a stop-watch, beating fourths of a second, was started 
at the moment of firing, and stopped on the bullet striking. The 
observations founded on a large number of experiments never 
diffeied more than a quarter or half of a second from each other, 
the slight delay in starting the watch being neutralised by the 
delay in stopping it. It was foynd that the time of transit was 
affected by the wind, being shortened by a rear and lengthened 
by a head wind. 

From the Canaries we continue to recelve the Revista de 
Canarias, which we are pleased to see has reached its twenty- 
third number, and still continues to devote a far amount of its 
space to science. 

A SECOND edition of Mr. W. H. Penning’s ‘‘ Text-Book of 
Field Geology” has been published by Baullitre, Tindall, and 
Cox, with several additions and improvements, 

IT is stated that a seam of exceedingly good coal has been 
opened up on the Irwin River in Western Australia. Its exist- 
ence appears to have been known, though no attempt had been 
previously made to work it. 

M. COCHERY, Minister of Postal Telegraphy, has asked from 
the French Parliament a credit of 320000. for establishing a 
subterranean telegraphic communication between the principal 
French cities and Paris, This resolution has been taken in con- 
sequence of the number of interruptions experienced in the 
aenal service during the present winter. Foi days the communi- 
cation with Marseilles was conducted by a single line, 

THE number of the Transactions of the Asiatic Society of 
Japan which has just come to hand, contains severa! papers of 
interest fromedifferent points of view. Among these may be 
mentioned “ Analyses of Surface Waters in Tohiyo [Yedo]” by 
Mr. R. W. Atkinson ; ‘‘ The Chemical Indtstries of Japan,” by 
the same; ‘A History of Japanese Art,” by °W. Anderson ; and 
notes by the Rev. J. Summers on Osaka, usually known to the 
outer world as the commercial capital of Japan. è 

THE addjtions to the Zoological Society’s Gardens during the 
past week include a Brown Bear (Ursus arctos}, three — 
Snakes (7ropidonolns tigrinus) from Japa ı, pregented by Messrs. 
James Veitch and Sons and Mr, Chas, Maries; an Arabian 
Gazelle (Gasella arabica) from Arabia, presented by Miss M. 


Murray two Corean Pigs (Sus sp. ine.) from the Island of 
Quelpart, Corea, presented by Dr. Sydney Ringer; a Japanese 
Hawk Eagle (Spreaeius orientalis) from Japan, presented by Mr. 
Harry Pryor, C.M.Z.S.; two Common Gulls (Larus canus), 
British, presented by Mr. George Weaver; a Robben Island 
Snake (Coronella phocarum), four Rufescant Snakes (Lepvodira 
rufescens) from South Africa, presented by-the Rev. G. H. R. 
Fisk, C.M.Z.S.; a Rhomb-marked Snake (Prommophylax 
rombeatus) from South Africa, presented by Mr. Eustace 
Pillans; three Oyster-catchers (Hamatopus ostralegus), three 
Brant Geese (Bernicla brenta), British, purchased; a Yellow 
Conure (Conurns solstiialis) from Guiana, received in exchange, 


OUR ASTRONOMICAL COLUMN 


WINNECKE’S CoMET.—The only known comet of short period 
due at perthelion within the present year is that discovered by 
Winnecke in March, 1858, which was soon found to be identicni 
with the third comet of 1819, detected by Pons at Marseilles on 

une 12, having completed seven revolutions in the interval. 
ncke had shown that the observations in 1819, extending over 
thirty-six days, were best represented by an ellipse, with a 
period of 2052 days, or 5°618 years, but it is not upon record, so 
far as we know, that any serious attempt was made to recover 
the comet when with Encke’s period it might be expected to be 
near perihelion, and thus it remained for Winnecke to find it again 
after a lapse of nearly forty years. The perturbations by Jupiter 
and Saturn d this period have been calculated by Clausen, 
with the view to fix the precise value of the mean motion at the 
perihelion passage in 1858 Another revolution would be 
completed in November, 1863, but the comet’s track in the 
heavens under that condition is so unfavourable, that no observa- 
tions were secured. ‘At the next return in 1868, however, it 
was well observed, and again in 1875. The calculations for this 
comet are understood to be in the hands of Oppulzer, of Vienna. 
With his elements for 1875, the next perihelion passage, without 
having regard to perturbations which must be small in the 
present revolution, would fall at the beginning of December 
next, in which case, the comet’s apparent track must be again an 
unfavourable one; indeed it seems questionable if it will be 
posible to obtain observations. The most likely time will 
haps be late in January, but the intensity of light will then 

e very small, 

Oppolzer has suggested that the comet imperfectly observed 
by Pons in February, 1808, in the ronstellation Ophiuchus, may 
have been identical with Winnecke’sp if it were in perihelion on 
or about April 12, The following particulars relating to the 
comet of 1808 appear to have been obtained from Pons’s papers, 
and were communicated to Schumacher by Inghirami:—‘‘La 
comète du 6 fevrier 1808, est une des cométes qui ont echappé 
aux astronomes sans pouvoir en calculer les elemens & cause que 
T'on wen a pu avoir que quelques positions trés-douteuses par 
méprise avec d’autres nébuleuses. Elle était très faible et dım- 
cile à voir. La nébnlosité était ronde, elle s'étendait A peu pres 
un dégré et on y soupgonnait par intervalle un très faible noyau 
en deux partirs. Son mouvement était assez rapide vers Je sud 
et lon ma pu l’apercevoir que 3 jours parceque la clair de June 
était trés-fort, de sorte que malgré de recherches trés-opiniatres, 
on ne pouvait pas même la soupçonner le 10.” There is then 
given a ‘‘ Configuration renwer-ée du 3 fevrier vers les 5b. du 
matin dans Je grand chercheur qui à peu près a 3 dégrés de 
champ ;” and it is added : ‘‘ Les deux nébuleuses marquées dans 
la figure sont sur le ventre d’Ophiuchus un peu au-dessous de 
YEquateur.” Oppolzer identifies the nebule as Nos. 9 and 10 
of Messier, In Zach’s Correspondens the comet is called a very 
small one, and nothigg is said as to its rapid potion, It is 
evident that if the statement forwarded to Schumacher is the 
correct one, the comet moving quickly and with qn apparent 
diameter of nearly a degree must have been in near proximity to 
the earth. Winnecke’s comet in peithelion, on April 12, would 
have had about the following positions :— 


h. So os <9 
Feb. 5 at 16... R.A. 23756 ... Decl. ~7 o .., Dist. 1'04 
” 8 at IF » 24139 ... »e 7 7 3I we n TOKI 
So t&dt the motion, though southtrly, vould be but small. The 
identity of the comet of 1808 with Winnecke’s comet is there- 
fore at least doubiéul. 
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In 1833 Clausen made what appeais a more likely suggestion, 
that the comet of July, 1819, was identical with the second 
comet of 1766, which was observed for a short time only by 
Messier at Paris, before perihelion passage, and after perihe- 
lion by La Nux in the Isle of Bourbon, though but roughly. 
Burckhardt found, ın 1817, that the whole of the observations 
could be represented within their probable limits of error by an 
ellipse with a period of revolution little over five years, The 
planet Jupiter must have acted powerfully upon Winnecke’s 
comet towards the end of the last century, and, so far as we can 
see, it appears possible that the perturbations occasioned at that 
tume may account for the differences in the obits of 1766 and 
1819. If Burckhardt’s elements for the comet of 1766 are 
approximately correct, as seems probable, it may have been 
detected at its first visit to perihelion in the actual form of orbit, 
perhaps at its first visit after being fixed im the system through 
the agency of Jupiter. We know that Brorsen’s comet of short 
period was discovered under similar conditions, 





"METEOROLOGICAL NOTES 


Sıx years ago we remarked (NATURE, vol. ix. p. 164) that 
what was required in order to describe and classify many forms 
of clouds, were accurate delineations of these forms in their 
different aspects, and systematic inquiries as to the relations of 
clouds to the mode of their formation, to the states of the 
aqueous vapour composing them, and to the ing elasticity, 
temperature, and electricity of the atmosphere. Since then but 
slow progress has been made, the great desideratum being the 
contribution of data in a form on which science can lay its 
hands. A contribution of data of this sort has just been made 
by Dr. Hildebrandsson, the director of the meteorological ob- 
servatory of Upsala, in a memoir on the “Classification of Clouds 
employed at the Observatory,” illustrated with sixteen photographs 
of clouds, The photographs, which are about nine by seven 
inches, are very fine ones, and well chosen out of a laige num- 

taken under the direction of Dr. Hildebrandsson, to illus- 
trate the different forms of cloud and their more important 
modifications and transitional states. The series representi 
the more marked changes from the delicately-pencilled cirri © 
the flimsiest texture to the nimbus of a rain-cloud is a most 
instructive one ; as is also the series showing the strato-cumulus 
as commonly observed during the winter season in Scandinavia, 
The relations of the varying forms of clouds to cyclones and 
anticyclones which pass over Sweden is just touched on, but this 
important phase of the inquiry we hope Dr, Hildebrandsson will 
again return to, seeing he can so readily refer to the observa- 
tions of his observatory, which give so complete and satisfactory 
arecord of the various fugitive phenomena of the weather 
changes of that part of Sweden. Dr. Hildebrandsson’s photo- 
graphs of clouds may be stfidied with equal interest and pio- 
fessional advantage by artists as well as by meteorologists, it 
being scarcely possible to point to'any department of art standing 
more in need of a thorough reformation than the cloudscapes of 
our landscape painters, 


THE Hydrographic Committee of the French Marine has at a 
recent sitting sanctioned the publication of the last four of the 
series of sixteen wind-charts prepared by M. L. Brault. In 
these four charts the winds of the Pacific are dealt with, the 
winds of the North Atlantic, the South Atlantic, and the Indian 
Ocean being discussed in the twelve charts previously prepared, 
In preparing these sixteen chartg M. Brault has made use of 
up s of 3,000,000 observations made over the oceans and 
continents of the globe. The chief results refi to the 
circulation of the atmosphere show as regards the South Pacific, 
which presents the largest expanse of ocean least influenced by 
land, a belt of calm or hght winds near the equator; then the 
well-known south trades; to these succeeds a belt of winds 
variable as Wgards direction, but blowin with a force at least as 
great as the-trades; and lastly, westerly winds, varying little, 
though more than the trades, in direction, and incurving upon 
the South Pole the nearer they approach it, and blowing 
much stronger than the trades and variables, As r the 
other oceans, the disturbing influence of the land ıs felt in pro- 
portion to the extent of the continents which surround them, the 
disturbing influence reaching its maximum in August And 
January, in other words in those months when herie 
presse of the continents is if greatest excess or defect compared 
mirn hat oe the ocean as shown by the isobaric charts of the 
globe. id 


M. L. TEISSERENC DE BORT „has piepared isabnormal 
charts of the temperature and pressme of the atmosphere, with 
the view of comparing, with some exactness, these two alf- 
important factors of atmosphefic circulation. He finds that 
when any region presents an excess of temperature, either abso- 
lute or relative to that of places in the same latitudes, a baro- 
metric minimum tends to be formed, and that the coincidence 
between the minimum of pressure and the maximifm ef tempera- 
ture is almost complete. The tendency results in either a well- 
defined area of low pressure, or ın the less pronounced form of a 
simple distortion of the isobaric lines as they cross the region of 
relatively high temperature, On the other hand, barometric 
maxima tend to establish themselves over regions whose tempera- 
tuie is either absolutely high or relatively so to the latitude, and 
the tendency to an increased pressure 1s the more decided when 
the region in question is surrounded by regions of low pressure. 


AT a meeting of the Botanical Society of Edinburgh, held on 
Thursday, the 8th inst., Sir Robert Christison-read a paper of 
very considerable importance on the relative growth of the 
trunks of trees during 1879 as compared with 1878. Upwards 
of two years ago Sir Robert set on foot a system ‘of measure- 
ment of the girtis of a large number ‘of well-grown trees in 
Edinburgh and neighbouhood, the measurements being made 
by himself with the same measuring-line, and the same circum- 
ference to be measured secured by marking it at the time of the 
first measurement with paint. ‘The inclement character of the 
summer months of 1879 as compared with 1878'was described 
by a reference to the daily maximum temperatures noted at the 
Edinburgh station of the Scottish Meteorological Society, from 
which it appeared that-for the six months ending with Sep- 
tember the mean for 1879 was fully 5°*o less than for 1878; and 
the deficiency of day temperature amounting to nearly 10° Of 
11 deciduous trees, exclusive of oaks, the deficiency of growth 
during 1879 as compared with 1878 was 41 per cent. ; of 17 
evergreens of the pine tribe, the deficiency was 20 per cent. ; 
and of 7 oaks the deficiency was Io percent, The 7 oaks were 
of different species, but they all gave 1esults closely agreeing 
with each other. We shall look forward with the greatest 
interest to the annual reports ‘of this investigation, which may 
be expected to reveal novel and valuable results illustrative of 
the bearings of meteorology on the growth of our forest trees. 


AN interesting account of waterspouts observed on November 
10, 1879, off Cape Spada, west of Canea, by Herr Miksche, has 
been communicated by him to the Vienna Academy, About 
9 A.M. some heavy thunder-clouds rose in the west in a clear sky, 
reaching the zenith only after noon. One in advance, very 
black, and low- ing, gave, about ten minutes to one o'clock, 
the phenomenon of the waterspout, a thick descending column, 
of milk-white appearance, being formed from it. The amount 
of downward gyrating force may be approximately estimated 
from the fact that at the distance of some eighteen mules one 
could distinctly see with the naked eye, a high round pedestal, 
formed by the foaming sea-water, like the secle of a monu- 
ment. After ten minutes’ duration, the column lost its conical 
form and began to assume a rectangular one; while, at the 
extreme eastern point of the cloud, a second waterspout was 
formed, conical in shape and of the same hue and intensity as 
the first. To this column also the sea presented a pedestal 
visible to the eye. For fully five minutes the water discharge 
continued with like intensity in both trombes. Precisely at five 
minutes afier 1 P.M., £2, about a quarter of an hour after 
formation of the first trombe, an angular discharge of lightning 
(without audible thunder) took place from the clouds at that part 
into the sea ; then the trombe suddenly ceased, only the pedestal 
continuing some time to show where it had been, The second 
trombe remained unaffected five soma pngen then was ex- 
tinguished without lightning di and without reverting to 
the origi toute tee (as the first aia): This fine display of 
naturai forces was quite fimshed at 1.16 P.M., the clouds then 
uniting and pursuing their course eastwards. 

e. 





GEOGRAPHICAL NOTES 


AT the nesting of the Geographical Society on Moaday last, 
a letter was read from Mr. Thomson which that day been 
received vi Mozambique, announcing the arrival of the East 

i ition at Mbungo, at the north end of Lake Nyassa, 
on September*22, Mr. Thomson wa unable to discover the 
Uranga country And river, described by the late Capt. Elfon us 
lying near Mereie’s town, but he believes the river ta be the 


x 


Mbangala, which flows gnto tbe Ruaha. According to Mr. 
Thomson, the formidable range, called the Konde mountains, is 
simply the termination of a plgtean which rises from an altitude 
of 3,500 feet in 8° 50’ S. lat. to not more than 9,000 feet at the 
lake. Mr, Thorson was to leave for Lake Tanganyika on 
September 28, and we may fairly hope that by now he has 
completed his explorations, and is on his way back to the coast. 
The papets &f the evening were ‘‘The Grand Canal and Yellow 
River of China,” and ‘‘ Hankow to Canton overland,” by Mr. 
G. J. Morrison. During the journey referred to in the former, 
Mr. Morrison was enabled to examme some z00 miles of the 
Yellow River, a portion of which has materially altered since ıt 
was described by any traveller, and his observations are, there- 
fore, very useful. Mr. Morrison, it may be noted, is of opinion 
that the Vellow River is now flowing in its natural channel, and 
that in former times it discharged its waters into the sea 
north of the Shantung montory. His description of the 
condition of the Grand l is also interesting, as he looks at 
it from the point of view of a practical engineer. The other 
paper, from which only extracts were read, described a journey 
undertaken with the object of getting some idea of the country 
through which one of the great railway lines of the future ma 
be ed to run, and a portion of which embraced the ric 
mineral field of Southern Hunan examined by Baron Richthofen 
a few years ago. 

AN interesting piece of exploration has just been successfully 
accomplished by the Church Missionary Society’s agents in 
Western Africa. In a small steamer they have ascended the 
River Binue from its confluence with the Niger to a point 
probably about 800 miles from the sea. The party penetrated 
I 50 miles beyond Hamaruwa, which was reached by Dr, Baikie 
when in search of Dr. Barth in 1854, and a careful survey of the 
river has been executed. 


M. PÉTRIMENT (Bulletin of Paris Anthropological Society, 
t, il. fasc. 3), in confirmation of M. Madaillac’s assertion that a 
blonde race existed in Persia, had engaged a Persian doctor, 
Mirzé Mohammed, some time resident in Paris, to obtain definite 
information on this point. According to this gentleman there 
are about 2 per cent. of blonde persons in the Persian popula- 
tion, blonde children appearing in brunette families after the 
lapse of a generation or two. According to local tradition, the 
white men came from the north, and were sheitdns, or demons ; 

is evil character is still attached to blonde individuals in 
Persia, where they are generally impetuous and artful, and 
seldom possessed of a lymphatic temperament. 


M. DE Uyratvy, in his recent travels through the Russian 
territories of Central Asia, has visited the lands of the Galtchas, 
Sarts, and Tadjiks, where he found that caste and patriarchal 
authority were rigidly observed. The people are Mussulmans, 
afd consequently Daly mists, and the women are held in great 
subjection. The tchas in their nomadic wanderings ascend 
the mountain-slopes of Kohistan in search of pasture? To the 
east of their dountry we would seem, although close to the 

lains of Pamir, to be on the extreme limits of the Aryan race, 
for here in the Kuldja district the oblique-eyed Mong olians 
begin to predominate. At this point, where the Mountains of 
Heaven form a line of division, the white and yellow races 
meet, and even overlap one another to some extent, although 
the strict observance of caste has hitherto prevented their com- 
plete fusion, and has left the Aryan races to form isolated ethnic 

ups in the midst of an otherwise Mongolian population. M. 
de Uifalvy is at present ed in completing the narrative of 
his travels in this part of Central Asia, and his observations on 
the distinct characters of the Galtchas and other kindred races 
can scarcely fail to afford valuable aid in the solution of the 
vexed question of the limits of demarcation between the Mon- 


**‘polian and Aryan races. 
In No. 83 of the Zeitschrift of the Berlin phical Society 
Dr. Hildebrandt concludes the narrative ef his journey from 


Mombassa to Kitue, and this is followed by some remarks on his 
measurements of heights in the Wakamba Apropos of the 
recent Karl Ritter celebration, we have two papers on that 
geographer; one by Pastor Tallin on Michael Servetuseas a 
predecessor of Ritter and Humboldt, and the other by Dr. 

e off what Ritter did for phy. In a letter from 
Gerhard Rohlfs, that traveller maintains that none of the 
greater carnivora are fọund in the Sahara, while, in reply, Drs, 
sAscherson and Hartmann endeavour to show that this statement 
wst þe received with some modifications The Verhandlungen 
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(Nos. g and 9, Band vi.) of the same Society contains a paper 
by Herr Schutt on his travels in Central Africa. 


Two important congresses will be held next year by the 
French geographers. The first will be held at Lyons, and will 
deliberate on the means of regulating the explorations of Africa 
oy French tiavellers or colonists. e second will be held at 

ancy in Summer, at the conclusion ôf the meeting of the 
Fench Association, which will meet at Rheims, on general 
subjects. 


A DEPUTATION waited on the Lord Mayor last week to 
bespeak his patronage in behalf of Commander Cheyne’s elabo- 
rate and expensive scheme for reaching the North Pole. The 
Lord Mayor promised the use of the Egyptian Hall to have the 
scheme “‘ thrashed out” at a public meeting. 


IN connection with letters from Lieut. Bove on the work of 
the North-East Passage Expedition, the Bollaino of the Italian 
Geographical Society publishes several sheets of illustrations of 
the natural features along the routes, heads of the natives met 
with, sledges, implements, and weapons, native houses, &c., 
besides two excellent maps, 

THE Bulletin of the Paris Geographical Society for November 
contains a translation, by M. Barrande, of the memoir by the 
Russian Grand Duke Nicholas on the Amu and Uzboi. Alsoar 
important paper by Dr. Lange, on the cart hy of the 
Brazilian province of Santa Catharina, and ie. sormi iaon of 
Admiral Fleuriot de Langle’s article on African migrations. 


THE new Buletin of the Geographical Society of Oran, 
Algeri, islargely occupied with the Trans-Saharan Railway, The 
question is dealt with from a commercial point of view, and 
among the other contributions to the subject is a note on the 
western route and that proposed by General Colonieu, 


THE new number of the Buletin of the Société de Géographie 
Commerciale of Bordeanx contains the first portion of an addres 
delivered by M. Soleillet on the Trans-Saharan railway project, 
in connection with which he is about to undertake explorations 
in West Africa. 


THE publication of a new geographical journal is announced, 
the Revista Geografica Internationale, Tt will appear fortnightly, 
and will contam original articles in Italian, English, French, 
and Spanish, not a happy group, we think; French, English, 
German, and perhaps Italian, would have been much more 
representative, The editor is M. A. M. Mizzi, and the journal 
is published at Malta. 





PHYSICAL NOTES 


AN attempt is made in L’ Eleciricité by M. C. E. Séguin, fils, 
to claim for France the honour of the invention of the phono- 
graph ; firstly, by the plea that M. Léon Scott (who died only 
last July) patented the instrument under the name of the 
phonautograph in 1857, and secondly, by the statement that M. 
Charles Cros deposited before the Académie des Sciences, in 
April, 1877, seven months before the date of Edison’s patent, a 
sealed packet describing the possible reproduction of sounds 
from recorded traces. In justice to Mr. Edison, we can hardly 
admit the validity of either of these claims. The phonautograph 
of M. Scott merely recorded the graphic traces of vibrations in 
sinuous scratches upon a smoked surface, which, therefore, was 
useless for the purpose of reproduction of the sounds; and, 
moreover, Dr. Konig, who worked upon the instrument with M. 
Scott, and perfected it, has stated to us most candidly that the 
idea of reproducing the sounds from the recorded traces never 
occurred either to M. Scott or to himself; and that neither of 
them attempted or proposed to obtain graphic traces in hollows 
and ridges -in tinfoil or soft metal, or otherwise than as plane 
curves, And as for the claims of M. Cros, we have yet to learn 
that he constructed an actual phonograph, or t his sealed 
packet contained any descnptions of a sufficiently detailed or 
practical nature to enable any instrument to be made from them. 


Pror. BoRLINETTO, of Padua, has devised two very simple 
and effective pieces of ap for showing the passage of 
electric sparks through such non-conducting liquids as turpen- 
tipe, petroleum, &c. They consist of U-tubes of glass, with or 
without andntermediate branch, and having platinum wires led 
dovantthe tw@ branches or introduced through the glass walls, so 
asnearly to meet, the other extremfties of which can receive 
he discharge from a Leyden jar or from an induction-coil. 
t e 
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To study the fluorescent spectrum many physicists adept the 
method of projecting a spectrum sufficiently pure to show the 
principal Fraunhofer lines, on a fluorescent body, solid perhaps, 
or the side of a glass vessel containing a fucrescent liquid, and 
determining the parts where the fluorescence appears, reaches a > 
maximum, and disappears. Others develop the drect spectram 
on the surface of a liquid ; Herr Hagenbach places the slit and ° 
the prism horizontally, and projects the spectrum on the free sur-, 
face of the liquid. e disadvantages of these two methods M. 
Lamansky (Four. de Phys., Dec.) has sought to avoid in a spec- 
troscope he has had recently constructed by M. Duboscq, and 
which he finds very convenient. The collimator and the tele- 
scope of this direct vision spectroscope are fixed separately on a ! 
graduated circle ; they may be placed at various angles in the 
vertical plane. The collimator ts furnished with a small adjust- 
able mirror for dnecting the luminous rays along the optic axis, 
In the prolongation of the collimator tube is placed the direct- 
vision prism and a lens which throws the spectrum on the surface 
of the liquid contained in a small vessel on a table which can be 
raised, or Jowertd. The telescope is directed to the same liquid 
surface, and the focal distance of the ordinary telescope is 
shortened by the addition of a second object-glass, which may be 
removed at will. The division of the circle allows of deter- 
mining the angles at which the coloured rays fall on the liquid 
surface and the angles at which the fluorescent spectrum is ob- 
served. A dark cloth may be thrown over the apparatus to 
exclude disturbing light. 

AN interesting observation on the supernumerary or spurious 
rainbows parma seen lining the inner edge of the pnmary 
arc of a rainbow has been made by M. Montigny. These 
supernumerary rainbows usually consist of a red ban pee 
the violet on the inner side of the bow, followed by green an 
violet, and passing again to red. Indeed it ıs possible occa- 
sionally to observe as many as four or five recurrences of the red 
and green tints, They are, however, almost always confined to 
the highest portion of the bow, and are rarely observed near the 
ground. M, Montigny, on August 30, 1879, watching a rain- 
bow near Rochefort, a little before sunset, noticed that while the 
upper portion of the primary bow showed no trace of super- 
numerary bows, the lower portions on each side, which came 
| 


out briliantly against a stratum or zone of misty air, were fur- 
nished with no fewer than four supernumeraries of paler tint. 
According to the received theory of Young and Airy these bows 


are due to diffraction, caused by very small drops, the smallest 
drops giving the broadest and most brilliant fringes of colour. 
Usually it happens that in the higher regions of the air the falling 
drops are Smaller than they are at the lower regions ; hence the 
occurrence of supern arcs at.the upper part of the bow. 
In M. Montigny’s observatiofi, doubtless, the misty zone lying 
near the grownd provided the drops of the requisite degree of 
smallness to produce the diffractive effects. This is, at least, 
his view of the case. 


In the December number of Siliman’s Journal isa memoir of 
extreme interest by Dr. E. L. Nichols on the character and 
intensity of the rays emitted by glowing platinum, Several 
tables of statistics of observations are given, and two graphic 
charts which embody the tabular results, Reviewing the à prior: 
law of Kirchhoff, con the emission of rays of greater 
iefrangibility at higher and higher temperatures, he remarks : 
“ Strictly speaking, however, the temperature at which each 
individual wave length becomes visible depends solely upon the 
sensitiveness of the observer's eye. Weare furthermore forced to 
conclude from experiment that the more refrangible rays really 
exist at temperatures far below those at which we begin to see 
them, The directions of the curves (Plates I. and II.) seem to 
denote that all the rays studied in to be emitted at some 
temperature not included in the interval embraced by the experi- 
ments. J sw. indeed that all of them originate at some very 
low degree (the M@solute zero f), and are ri jzable no sooner, 
simply because the various instruments at command, the thermopile, 
cyt, photographic plate, &., are not more delicate, That the 
various colours do not appear simultaneously, follows from the 
very different degrees of sensitiveness shown by the eye for 

ifferent rays.” 


AX interesting electric toy, contrived by M. Pfeiffer, is de- 
eribed in a recent number of Za Nature. It is a sma} electro- 
ohorus consisting merely of a thig plate of ebonite apont 1 mp. 
n thickness; the usual dea ae with tinfoil is aed byg 
«mall piece of tin about the size of a laying -card attached to one 
f the faces of the ebonite plate. Anke e ectroBhorus produces 
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electricity with great facility. You hdve merely to place it on a 
wooden table and rub it successively on its two faces with the © 
open hand ; then on lifting it withathe left hand and bringing the 
right hand near the tin plate, a spark is obtaiged 1 to 2 centi- 
metres long. Several small accessories, sh y contrived, are 
added to the electrophorus ; among these are dancing puppets 
made of pith, which manifest very amusingly the pkengmena of 
electric attraction or repulsion. Wectrify the ebonite plate, pat 
the three pappets on the tin, and then raise the plate from its 
support. One small personage lifts his arms above his head; 
the hair of a second stands out; and the thiid, lighter than the 
others, jumps about like a clown, while two pith balls placed at 
his side dance with him. M. Pfeiffer has also collected in one 
small box all the known accessories of an electric machine; a 
miniature Leyden jar, an electric carillon, a Volta pistol, a 
Geissler tube, &c., the:e being operated with the electrophorns. 


SCIENTIFIC SERIALS 


Amirican Journal of Science and Arts, December, 1879. 
—Mr. Brooks here calls attention to an important difference in 
the breeding habits of American and European oysters; the 
eggs of the former are fertilised outside the body of the parent ; 
and during the period which the European oyster passes inside 
the mantle cavity of the parent, the young American oyster 
swims at large in the open ocean, Mr. Brooks traces the 
successive stages of oyster development.—Mr, Harting writes on 
triple objectives with complete colour-correction.—-There are 
geological papers on Virginia, on Galisteo Creek, New Mexico, 
and on Catrosa Co., Georgia.—Prof. Verrill describes two new 
species of cephalopods caught off the coast of Massachusetts ; 
also what is the second known representative of the remark- 
able family of Cirroteuthrdæ.—Dr. Nichol’s researches on the 
character and intensity of the rays emitted by glowing platinum 
(see NATURE, vol. xxl, p. 184) are here given in detail._—Prof. 
Marsh’s notes on Jurassic dinosaurs, and Dr. Diaper’s researches 
in photography of stellar spectra have been already noticed in 
our columns.—Prof. Peters contributes observations on the 
planets Hersilia and Dido; and in the “‘ Scientific Intelligence” 
we note two useful lists of the (209) minor planets, numerical 
and alphabetical. 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, January §.—‘‘On the Photographic Method 
of Mapping the Least Refrangible End of the Solar Spectrum 
(with a map of the Solar Spectrum from 7600 to 10750),” by 
Capt. W. de W. Abney, F.R.S., R.E. 

The author refers to the sensitiveness of different forms ot 
silver salts when to the action of the spectrum, and? 
shows how he has been able to prepare, by methods indicated, 
silver bromide which absorbs the red and ultra-red rays, and 
which is sensitive to these rays. 

In his paper he describes the apparatus employed by him in 
the photography of the invisible least refrangible rays, both with 
a prismatic, and also with the diffraction apparatus. From 
photographs taken with the latter, he has constructed a map 
extending from A 7600 to A 10750, which he submits to the 
Society. He shows also that in the photographs of the pris- 
matic spectrum, he has apparently reached the limiting length 
by comparing it with photographs of the diffraction spectrum, 
The author has also compared Lamansky’s prismatic thermo- 
graph with his photograph, The paper closes with some 
theoretical remarks on the silver compounds employed. 

Mathematical Society, January 8.—C, W. Merrifield, 
F.R.S., president, in the chair.—Prof. W. S. Burnside was 
elected a Member.—Prof. Cayley, F.R.S., commufficated two 
formulz in spherical trigonometry which are included in the one 
form— s 


tan pe (c05 B — f sin B) = tan ( £ a e) 


e5 ^ — 1 and tan ọ = tan § 4 (cos 4 +isin 4), F 
The note which the President read at the last meeting simply 
gives (as has been pointed out to him since) some symmetrical 
cases of the orthogonal transformation, of a much more general 
character (but unsymmetrical) given by My, Cayley, and repro- 
duced in Salmon's §‘ Higher ebra ” los edition, p. 39). « 
The symmetrical form may be obtained from the one there given 


by writing— 


where 


. 
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and then putting = 0, We*thusfget for the determinant the 
symmetrical fornm— 
dpe, 2a s 2¢a i 
2a% -C+ Ë- A, abe Ps 
© *2ca_ , abe s-a- PHA, 


the value of which is +3, and the sum of the terms on the leading 
diagonal = — r, where r =a +%+c%, The terms of this 
determinant will be integral if a, 4, ¢ are either integral, or of the 
form integer x 4/2, or indeed if they contain any common factor 
entering under the square root only. It has been shown by 
Legendre and Ganss that every integer, or its double, is the sum 
of three squares, It follows that an orthogonal transformation 
of the above symmetrical character can be found for every whole 
number r, The transformation is, however, nugatory for certain 
low values of r. The symmetrical transformation means a turn 
of two mght angles about an axis whose direction cosines are 
proportional to adc, That is to say, if a cube be taken, with 
the axes for edges, and those of rational length, in a cubical 
system, it is always possible to find one or more axes, inclined to 
the co-ordinate axes, such that if we tum the cube about them 
through two right angles, its points will still rest on points of the 
system.—Mr. Hammond gave a form for the complementary 
function in fractional differentiation. Messrs. Cayley, Merrifield, 
Roberts, Glaisher, and Freeman took part ina discussion upon 
Mr. Hammond’s communication, 


EDINBURGH 
Royal Society, January §.—The Right Hon, Lord Moncrieff, 
president, in the chair.—At the request of the Council an address 
on the Trigonometrical Survey of Palestine was given by Lieut. 
Conder, R.E., late in command. Apart from its more technical 
nature, the paper contained many details of archseological, 
ethnological, and geological interest, including the discovery of 
the positions of not a few historic localities, such as the Cave of 
Adullam, Bethabara beyond Jordan, the vineyard of Naboth, 
&c.-—Prof. Tait communicated a note on Minding’s theorem by 
Prof. Chrystal. This beautiful theorem in rigid dynamics, the 
proof of which orginally occupied many quarto pages of Crelles 
‘Yournal with elaborate analysis, had been proved by Prof. 
Chrystal by means of Plucker’s congruencies, in a manner almost 
rivalling in brevity the quaternion demonstration by Prof, Tait. 
A generalisation of the theorem led to the discovery of a volume- 
Jocus.—Prof. Tait then communicated two mathematical notes: 
(a) on a problem in arrangements ; (5) on a graphical solution of 
the equation Vpop = 0, The former was given under the name 
of e Mad Schoolmaster. A schoolmaster went mad, and 
began to operate upon his class of boys according to the follow- 
jng method :—The dux he put down one place, the new dux two 
places, the next dux three places, and so on till every boy in the 
class had been shifted at least once. He then again 
lace, the next dux down two, 
708 operations, he found the boys 
arranged exactly as they had been at the beginning. He then 
cast one ont, and Set to work opemin similarly upon-the re- 
mainder ; but to his dismay found that he had to operate 1,120 
times before they were brought back to their old arrangement. 
The problem is to find how many boys were in the class, and is 
of course a particular case of a much more general problem in 
arrangements. Prof. Tait gave a graphical method by which 
the inverse problem could be solved by a simple inspection for 
any number, 


putting the figst dux down one 
and so on as before. After 


PARIS 
Academy of Sciences, January 5.—M. Edm. Becquerel in 
the chair.—-M. Wurtz was elected vice-president for 1880,—M. 
Daubrée gave information as to the Academy’s publications and 
chan in®members and correspondents. Two members have 
died in the year--MM. de Tessan and Gervais—and one corre- 
spondent—Mr. Maclear.—The following, papers were read :— 
n the motion engendered by diffusion of gases and liquids, by 
M. Sainte-Claire Deville e difference of velocity in passage 
of through a porous septum is utilised in rai liquid, a 
mahue hemg thus produced which apparently does nof con- 
sume heat, M. Debray’s diffusion apparatus is used, bein: 
changed ‘nto a machine simply by pose Dance: of discharge an 


valves. Dutrochet’s endosmometer may be similarly c ed to 
a machine,—On the gydride of copper ; rep to M. Berthelot, 
by M. Wurtz.—On the heat of formation gf hydrate of chloral ; 


reply to M. Berthelot, by M. Wurtz.—Remarks on a recent 
communication regarding the photospheric network, by M, 
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Janssen, The reticulated aspect produced by facule round 
spots has been long known, but has nothing in common 
with the hotosphenie network revealed by photographs, This 
is formed by the totality. of points where the solar granu- 
lation is disturbed by up currents of hydrogen, while 
the facule are due to’ gaseous masses above fhe granulated 
‘region, The former is in the photospheric layer, the latter 
above it; the network seen chiefly in the central parts, the 
faculæ only easily visible at the border. M. Lamey seems to 
have confounded the phenomena. The network is only visible 
in photographs 0°25 m, to on m. in diameter.—On treatment 
of phylloxerised vines, by M. Maren.—M. Perry was elected 
Member in Geography and Navigation in room of the late M, 
de, Tessan.—Carbonic acid in the air in its relations with the 
gréat movements of the atmosphere, by M. Marié-Davy. A 
i on of daily mid-day analyses (April, 1876, to June, 
1879) at Montsouris, by MM. Levy and Allaire. The quantity 
of CO, in 100,000 parts of air in volume varied between 
twenty-two and thirty-six. Winds blowing from Paris con- 
tained, on an average, less CO, than those from the country. 
This might be explained by CO, occurring more largely in air 
below than above the layer of clouds. Three periods are noted : 
in the first, to November, 1877, the CO, was below the mean, 
and sometimes very low; in the second, to September, 1879, 
it was considerably above the mean; the third, commencing in 
October, 1879, showing very little CO,. The second period 
was one of wet weather, and comprised two bad harvests ; the 
equatorial current was predominant in France. This curent 
had less extension in the first, which was also less wet, and gave 
better harvests, A complete change in the atmospheric ci cula- 
tion seems to have: occurred since October.—On an application 
of the pre-existence of Ampére’s currents in soft iron, by M. 
Tréve, With iron solenoids he gets much better effects than 
with copper.—-On new luminous tubes, by M. Tréve. Intoa 
large Geissler tube he introduces a Fizeau condenser, and fixes 
the electrodes (connected with the two poles of the induced 
current of a Ruhmkorff coil) to the eleventh and twelfth tin 
sheets. On reducing the pressure to 0°003m, or so, sound is no 
longer heard, but a brilliant white light springs in pearls from 
the sheets of the condenser, quite distinct from the common light 
of Geissler tubes.—Action of acetic anhydride on some phenol- 
aldehydes, by M. Barbier.—On a new synthesis of saligenine, b 
M. Greene. This is by reaction of chloride of methylene vith 
phenate of sodium in presence of hydrate of sodium.—On the 
preparitiod of iodised and bromised derivatives of benzine, by 
I. Gieene.—On the comparative value of monochromatic im- 
pressions in invertebrates, by M. Chatin, In arthro , deca- 
pod crustaceans, and some insects, Dewar’s current of the retina 
is well marked, and varies with diferent rays, reaching a maxi- 
mum in the yellow-green region. In molluscs, and especially in 
pulmonated gasteropods, the differences are still more pro- 
nounced,—Histology, development, and origin of the testicle 
and ovary of Campanularia angulata (Hincks), by M. Fraipont. 
M. Touchimbert presented a photograph of forms of snow 
(resembling small roses) observed at Poitiers. 
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ON THE PHOTOGRAPHIC SPECTRA OF. bias 
STARS? ie 
HE author presented, in December, 1876, a preli- o 
minary note on the- subject of this paper, together | 9 i 
„with a diagram of the spectrum of Vega compared with | $ | 
that of the sun. S 
The author refers to a paper by Dr. William Allen r i 





Miller and himself in 1864, in which they describe an ł 
early attempt to photograph the spectra of stars. 

Other investigations prevented the author from re-| _ 
suming this line of research until 1875, when a more 
perfect driving clock, by Grubb, enabled him to take up 
this work with greater prospect of success. 

The author describes the special apparatus and the 
methods of working which have been employed. 

In consequence of the very limited amount of light 
received from the’stars, it was of great importance not to 
spread out the spectrum to a greater extent than was 
necessary for a sufficient separation of the principal lines 
of the spectrum. The spectrum apparatus finally adopted 
consists of one prism of Iceland spar and lenses of 
quartz, The length of the spectrum taken with this appa- 
ratus is about half an inch, fiom G to O in the ultra-violet. 
The definition is so good that in photographs of the solar 
spectrum at least seven'lines can be counted between H 
and K, i 

Though there is considerable loss of light in the } 
employment of a slit, still, for the great advantage which |- 
it affords in obtaining spectra of comparison, a narrow 
slit one-three-hundred-and-fiftieth ($5) of an inch in 
width was always employed. 

This slit is provided with two shutters. By means of 
these through one half of the slit a solar or other spectrum 
may be taken on the satne plate for comparison, and for 
the determination of the lines in position in the spectrum. 
This apparatus was adapted toa Cassegrain reflector with 
a metallic speculum of 18 inches aperture. The small 
mirror was removed and the slit of the spectrum appa- 
ratus placed at the principal focus of the mirror. A 
simple but perfectly successful method was adopted by 
which the image of a star could be brought exactly upon 
the slit, and retained there during the whole time of 
exposure, sometimes for more than one hour, by a system 
of continuous supervision, and instant control by hand 
when necessary. bs 

Various photographic methods were tried, but the great 
sensitiveness which may be given to gelatine plates, 
together with the special advantages under long exposures 
of dry plates led finally to the exclusive adoption of this 
method. ® ° 

The photographs were examined and the lines measured 
by means of a micrometer attached to a microscope of 
low power. These measures were reduced to wave- 
lengths by the help of solar and terrestrial spectra, use 
being made of M. Cornu’s map of the ultra-violet parteof 
the spectrum, and ofeM. Mascart’s determination pf the 
wave-lengths of the lines of cadmiym. i oe 

Photographs have been obtained ofthe stars Sirius, 


= Abstract of paper by W Hufgins D CL., LLD,FRS, read before 
the Royal Society, December 18, 1879, with additions by thë author. _ 
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Véga, a Cygni, a Virginis, n Ursæ Majoris, a Aquila, 
Arcturds, 8 Pegasi, Betelgeux, Capella, a Herculis, Rige!, 
and a Pegasi. _ Aldo of the planets Jupiter, Venus, and ' 
Mars, and of different small areas of the moon. 

The spectra®of Sirius, Vega, a Cygni, a Virginis, 7 Ursz 
Majoris, a Aquile and Arcturus are laid down in the map 
on the scale of M. Cornu's map of the ultra-violet part of ' 
the solar spectrum. 

The stellar spectra extend from about G to O in the 
ultra-violet. 

Sıx of these spectra belong to stars of the white class. In 
1864 the author pointed out the features in common in the 
visible spectra of these stars. These photographs present a 
remarkable typical spectrum consisting of twelve strong 
lines (seven only of these were given in the preliminary 
note in 1876). The least refrangible of these is coincident 
with the hydrogen line (y) near G. The second with / 
also a line of hydrogen. The third with H. K if present 
at all, is thin and inconspicuous. 

These lines, H and K, are coincident with lines in the | 


E Photographic Spectrum of a Lyra. ne oes x 


Hydrogen 
near = % 
1.G see ive 4340 
2.4 x Ka 4101 
3 H ss 3968 
tha 3887'5 
SR a 3834 
Gy a 3795 
7 8 eeo 37675 
8. € ive ae 3745 
9. ¢ ia sie 3730 
10. y ais Ja 3717°5 
ix. @ eee . 3707°5 
Iz, t ae 3699 


In all these stars the line K is either absent or very 
thin as compared with its appearance in the solar spectrum.? 
In the spectrum of Arcturus, which belongs to the solar 
type, this line exceeds in breadth and intensity its con- 
dition in the solar spectrum. The white stars may, 
therefore, be arranged in a series in which the line K 
passes through different stages of thickness, at the same 
time that the typical lines become nawrower and more 
defined, and other finer lines present themselves in in- 
creasing numbers. Arcturus seems to present a spectrum 


1 The author refers to Mr. Lockyer’s Paper, ee R. S, No, 168, 
1876, in whid& he su, suggested that photographs of the spectra of the bri hter 
stars might show modifications of this c er of the limes of the 

and thet such modifications would confirm his views on the 

aciatton i shia substanc® Reference 1s also made tœ Proceedings RS, 
Dece.nber Fig. x, where Mr. Lockyer gives a fuller statement of his 
iens oe con and other points in connection with different classes of spectra 
of the stars 

* Messrs Dower and Li beve ound in ther experiments simular 
relative changes of intensity of the limes of calcium correSpondulg to H and 


Ein i Amit slon epee of calcium, è 
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ra 
‘calcium spectrum, and are usually attributed to the 
; vapour of this substance. Now there is another pair of 
strong lines in the spectium of calcium, which in M. 
‘ Cornu’s map have the wave-lengths 3736°5 ard 37055. 
| There are no strong lines ın the white stars coincident 
with these lines. A glance at the map will show how 
remarkable is the arrangement in position of these twelve 
pre lines, They form a great group in which the 
distance between any two adjacent lines is less as the 
tefrangibility increases. It is at once suggested that 
they are connected with each other and represent probably 
one substance, and two at least belong to hydrogen. 

It should be stated that the continuous spectrum ex- 
tends in the photographs beyond S, but no lines can be 
detected beyond the twelfth line at A 3699. For the sake 
of convenience of reference the author distinguishes these 
lines by the letters of the Greek alphabet in the order of 
refrangibility, beginning with the first line beyond K of 
the solar spectrum, The wave-lengths of these lines are 
as follows .— 








on the other side of that of the sun in the order of changes 
from the white-star group. 

The spectra of the planets were taken on the plan sug- 
gested by the author in 1864, ‘in which the planets 
spectrum is observed or photagraphed together with a 
daylight spectrum. These photographs show no sensible 
planetary modification of the violet and ultra-violet parts 
of the spectrum of the planets Venus, Mars, and Jupiter. 

Numerous spectra of small areas of the lunar surface 
have been taken under different conditions of illumination, 
and during eclipses of that body. The results are wholly 
negative as to any absorptive action of a lunar atmo- 
sphere. 

The author is preparing to attempt to obtain by photo- 
graphy any lines which maf exist in the violet and ultra- 
violet spectra of the gaseous nebule. He also points out 
the suitability of the photographic method of stellar 
spectroscopy, first inaugurated by his researches, to some 
other investigations, such as—differences which may pre- 
sent themselves in the photographic region in*the case of 
the variable stars, the difference of relative motion of two 
stars in the line of sight, the sun’s rotation from photo- 
graphic spectra of opposite limbs, and the spectra of the 
different parts of a sun-spot. í 

dn the hope of throwing light on many physical ques- 
tions wiggested by the stellar photographs, the author has 
taken for comparison.,a number of terrestrial spectra, 
especially of hydrogen and calcium, under different 
physical conditions. As he is stä] pursuing this inquiry, 
he reserves an account of this part of his work. 
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VOCAL PHYSIOLOGY AND HYGIENE 


A Treatise on Vocal Physiology and Hygiene; with 
Especial Reference to the Cultivation and Preservation 
of the Voice. By Gordon Holmes, L.R.C.P. (Edin- 
burgh: Churchill, 1879.) 

T is one of the most singular facts connected with 

music that, notwithstanding the very wide spread of 
musical education, the kind of performance which is‘within 
the most general reach, namely, singing, receives the 
least amount of earnest culture. Almost every indi- 
vidual in ordinary health possesses the means of singing, 
which consist simply of a voice that can produce musical 
tones, and an ear that is capable of guiding its inflections. 

The latter qualification is, ıt is true, not so common as the 

former ; but in all probability the cases where the human 

ear is absolutely wanting in the discrimination of musical 

Pitch are extremely rare. Yet out of this great mass of 

mankind what a small proportion actually sing; and of 

those who do, what a still smaller proportion even aim at 
singing well ! 

Let us consider for a moment how the case stands in 
regard to that small fraction of mankind who attempt 
to sing in some fashion or other. The great majority of 
these never /earn at all; they sing by the light of nature, 
using their voices in any way that will produce the notes 
their ears guide them to; and, no doubt, with naturally 
good voices and naturally good ears, music may some- 
times result, which is quite tolerable, though infinitely 
inferior to what it might be made. But many persons 
do “learn to sing,” and instruction of this kind forms a 
tolerably large professional avocation. What, then, does 
this imply? In most cases, unfortunately, little or 
nothing, so far as the true art is concerned. If a girl who 
finds she can sing a little asks for some lessons from an 
ordinary teacher, we know pretty well what will be done: 
there may be, just as a matter of form, a few exercises 
given; but the great aim will be to teach her the notes of 
certain songs, so as to proyide her with a small repertory 
for social exhibition, This, however, is rather teaching 
music than singing, and the same may be said of the large 
number of classes for vocal performance in parts, where 
nothing is attempted beyond attention to the pitch of the 
notes used, and the time they are sung in. If we goa 
little further and include the cases where the teachers en- 
deavour to give their pupils some idea of style, we about 
exhaust the category of vocal instruction which is common 
in private circles, and we need not wonder at the fact 
that, to educated judges, ordin&ry amateur singing, when 
it is not offensive, is at all events wretchedly poor. To 
learn to sing in the proper sense of the word is quite a 
different thing from learning songs; the voice is an 
instrument, the capabilities of which, in many respects, 
transcend thse of any other known? and the cultivation 
of the voice, and of the singer's power over it, so as to 
use it to the best advantage, requires not only careful and 
judicious training, but long, hard, and laborious practice. 
It is consequently only among the professional ranks 
that we are accustomed to expect thoroughly good singing, 
and even here, whethey from deficient education, imperfect 
powers, or defective taste,*it is not often that wht we 
expect is really found. ` ° 

We might extend these remarks, in some measure to 


speaking. Although the natural use of the voice suffices 
for common practical purp@ses, there are cases «where 
considerable art and education are req@ired to employ it 
to the best advantage, and yet little or no attention is 
paid to the matter, as is evidenced by the ,miserable 
attempts at untrained elocution we are so often doomed 
to listen to, in preaching, reading, and public speaking. 
The stage is an exception, as there the artistic manage- 
ment of the voice is indispensable, a fact at once perceived 
when amateur acting is compared with that of the members 
of the dramatic profession. 

Undoubtedly one of the great causes of the evil in 
both these cases is the general ignorance as to the nature 
of the voice and the manner in which it admits of 
management ; and we welcome with pleasure the appear- 
ance of a work which sets forth these and kindred 
topics in a way that cannot fail to be largely useful. 
Although written by a man who is fully conversant with 
all the technicalities of his subject, it is yet essentially 
popular in its style, and may be studied with advantage by 
all who are interested in the cultivation of the voice for 
any object whatever. 

The introduction and the first chapter are devotéd to 
an Historical Review of the Origin and Progress of Vocal 
Culture, and to an explanation of the general nature of 
musical sounds. These are somewhat lengthy, occupying 
one-fourth of the book; but one may fairly allow for the 
author’s wish to render his treatment of the subject com- 
plete. In the remainder of the work he is more clearly 
on his own ground. Chapter II. is devoted to a descrip- 
tion of the anatomical consttuction of the vocal organs, 
and Chapter III. to an investigation of their physiological 
mode of action. Both these are admirably treated of, and 
are illustrated, where necessary, by copious figures. The 
author gives, under the latter head, an interesting survey 
of the various theoretical attempts that were made to 
explain the vocal phenomena before the great invention 
of the Jaryngoscope in 1854, by Manuel Garcia, gave tho 
power of actually observing the processes at work. By- 
the aid of this ingenious apparatus, the explanation be- 
came comparatively easy. There are, however, some 
points, particularly connected with the falsetto voice, 
which are yet somewhat obscure. 

Chapter IV. is the one to which, probably, the greatest 
importance is to be attached ; it treats of ‘The Physio- 
logical Principles of Vocal Culture.” The author says :— 


“ The cultivation of the voice amongst civilised nations 
has for its object the complementary development of the 
powers of organs which have already attained a high 
degree of ection in the performance of their functions. 
Through the exertion of influences acting from without, 
and not directly controlled by the will, man proceeds 
instinctively and intuitively as a mere agent fo the evolu- 
tion of speech and language. But here, as in many other 
of his relations, beyond a certain point the unerring guide 
of nature leaves ‘or only follows him with a perpetually 
widening interval, and his further advance is made volun- 
tarly and with self-consciousness of his aim. . . . Hence 
we tnay recognise two grades in the employment* of the 
voice—the first necessitated by the conditions of social 
life as a means of intercommunion, and the second under- 
taken with a view to the eesthetig observation of the 
listeners. ° r 

“ The technical training of the voice lies immediately 
in the hands of teachers of elocution and singing. On 


their taste and genius, as well as on the aptitude and 
natura] vocal gifts of their pypils, depend in the greatest 
measure the success obtained and the perfection of the 


result, “But whatever methods be adopted, the base of 


opefations is vital orrewaanon and action, of which the 
true apprebewæsion and normal guidance must lead most 
directly and certainly to the desired end.” 

This, we take it, is the great aim, and the most useful 
tendency of the book, namely, in the first place to make 
known to thosé who desire to excel, either in singing or 
in elocution, that something more is necessary than they 
can obtain by the mere light of nature; and secondly, to 
enunciate the-important truth that the art of using the 
voice to the best advantage can only be effectively taught 
by the aid of a competent knowledge of the nature and 
capabilities of the natural organ—matters of which great 
numbers of those who profess to teach have absolutely no 
idea at all. The value, therefore, of such information as 
is conveyed in this work, both to teachers and learners, 
can scarcely be overrated. It is not possible here to 
enter into details ; suffice it to say that the chapter treats 
fully of vocal force, timbre, compass, and execution ; of 
the modes of development; of the management of respira- 
tion; of the vibrating elements, the fesonance apparatus, 
and the articulation ; and it adds some useful data as to 
the treatment of that troublesome- vocal defect—stam- 
mering. ‘ 

“The last chapter is devoted to a subject of vital interest 
to those who have to make public use of the voice, namely, 
vocal-iygiene. The maintenance of the vocal powers is 
a matter of no less importance than their cultivation ; 
but there is much ignorance and misunderstanding on 
this point, and the advice the author gives, coming as it 
does from one having authority, is most valuable. 

WILLIAM POLE 





THE COPPER-TIN ALLOYS 
Preliminary Investigation of the Properties of the Copper- 
Tin Alloys, A Report, Edited by Prof. R. H. Thurston, 
of a Committee on Metallic Alloys, Presented to the 
United Stages Board (Washington: Published at the 
Government Printing Office, 1879.) 

se is not a little remarkable that the study of the 
metallic alloys has been so generally neglected. 
Alfred Riche observes that this may in part be due to 
the fact that the characteristics upon which we rely in 
ascertaining the constitution of bodies are usually inap- 
plicable to alloys. It is difficult for instance to determine 
with accuracy such physical constants as their melting 
points, for in many cases molecular rearrangement takes 
place when the alloys are heated, and, again, the properties 
of alloys aye often greatly altered by the presence of 
impurities in such small quantities that it is impossible to 

-estimate them by the. balance. é 
Systematic efforts to clear up the obseurities with which 
the structure and nature of alloys are surrounded have, 
however, not been wanting. Thus, not to mention, the 
well-known experiments of Hatchett, published in 1803, 
in 1855 Calvert and Johnson communicated to the British 
Association the resylts of a series of es ager and 
an 1862 this body requested the late ,Dr. Matthiessen 
to continue his experiments on the chemical nature of 
alloys, the result being a report which cettainly modi- 
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fied the’ views concerning them that had to that time 
prevailed. England then has certainly not been behind 
other countries in actual advance in metallurgical pro-- 
cesses, but it is nevertheless true, as was pointed out by 
Abel in an address as president of the Chemical Section 
of the British Association in 1877, that the comparative 
ease with which tiiumphs may be won in the field of 
organic research has led the younger chemists to under- 
estimate the importance of rigorous analytical work by- 
which their science has been built up.: 

With regard to France the researches of Levol and of 
Alfred Riche will always hold a high place in scientific 
history; and in Germany there are many classical ré- 
searches, such as those of Karsten and of Wertheim, 

The volume before us affords abundant evidence that 
the Americans are not unmindful of the importance of 
metallurgical investigation. It appears that a committee, 
consisting of Prof. Thurston and Messrs. L. A. Beardslee 
and David Smith, was appointed in 1877 by the Govern- 
ment of the United States, to “assume the charge of a 
series of experiments on the characteristics of alloys,” 
and the first result of their labours is an octavo volume, 
edited by Prof. Thurston, of nearly 600 pages, illustrated 
with photographs of fractures, and plates of curves repre- 
senting the various physical constants of the alloys of 
copper and tin. The committee hope soon to present a 
similar report on the alloys of copper and zinc, and a 
third 1eport on the triple alloys of ‘copper, tin, and zinc 
wil follow. They state that “the whole field has now 
been explored and the useful alloys arè proved to occupy 
but a limited portion of its great extent, and it has now 
been shown that a comparatively narrow band, extending 
from ordnance bronze on the one side of this triangular 
territory to Muntz metal on the other, contains all the 
best of the alloys that are generally useful.” 

The necessary researches were conducted in the me- 
chanical laboratory of the Stevens Institute of Technology, 
and the committee trust that this preliminary work will 
prove “‘to have been so satisfactorily done that its repe- 
tition may never be required, and that in future attention 
may be confined to matters of detail which have been 
shown to be of most promise.” The committee did not 
seek to determine the character of chemically pure metal, 
but endeavoured to ascertain the practical value of com- 
mercial metals, melted in the way that is usual in the 
preparation of alloys in the foundry. The purest metals 
that could be obtained in commerce appear, however, to 
have been selected, the greatest care being taken to 
ascertain by a minute andlysis the amounts of impurities 
in the metals employed and the composition of the 
twenty-seven alloys forming the subject of the Report. 

After carefully noting the characteristics as to fracture, 
colour, and hardness of each alloy, their 1esistance to 
transverse stress was examined. Tests by fensile stress 
then follow, and the results agree, m general,.very closely 
with those given by transverse stress. The alloys were 
then submitted to torsional stress in a machine devised 
by Prof. Thurston, and, if the autographic strain-diagrams 
given by the machine are compared with the cuives 
representihg resistance to transverse and tensile stress, a 
marked sinfilarity wil] be evitlent’ Experiments proved 
that the maximym resistance to compression is given by 
the alloy containing 69°84 perecent. of copper, and the 
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minimum by pure tin. A second series of alloys was then 
prepared, the mixtures of the constituent metals being 
made without reference to the chemical equivalents or 
the atomic weights of the metals, but a constant difference 
of 5 per cent. being maintained between each two alloys 
in the series. An attempt was made to obtain the tem- 
perature of pouring of this series by a well-known calori- 
metric method, but the results, of course, only profess to 
be approximate and relative, as the specific heats of the 
alloys are deduced from the mean specific heats of the 
constituents, and are assumed to be the same in the 
liquid as in the solid state. The numbers given, however, 
differ widely from those usually accepted, the “ tempera- 
ture of casting’’ of copper, for mstance, being given as 
1,909° C,» while M. Violle (Compies Rendus, t. lxxxix. 
p. 702) considers its melting point to be 1,054° C. It is 
probable therefore that the metals were poured at tempe- 
ratures considerably above their points of fusion. The tests 
by transverse stress were repeated on this series of alloys 
and the results led’the committee to conclude that they 
“do not seem to corroborate the theory given by some 
writers, that peculiar properties are possessed by alloys 
which are compounded of simple multiples of their atomic 
weights or chemical equivalents. . . . It does appear 
that a certain percentage composition gives a maximum 
strength, and another certain percentage a minimum, but 
neither of these compositions is represented by simple 
multiples of the atomic weights. Besides, there appears 
to be a perfectly regular law of decrease from the maxi- 
mum to the minimum strength which does not seem to 
have any relation to the atomic proportions, but only to 
the percentage composition.”’ 

These conclusions are of the utmost interest and are 
certainly somewhat startling ; it may be well to point out 
therefore incidentally that, since the report was pub- 
lished, it has been shown in this country that in the curves 
representing the induction-balance effect and the electrical 
resistance of the tin-copper alloys two critical points are 
occupied by alloys in which the constituent metals are 
combined in the very definite atomic proportions repre- 
sented by the formule SnCu, and SnCu, respectively. 

In summing up the results, the committee point out 
that the curves of resistance to tensile and torsional stress 
agree very closely, the curve of transverse resistance being 
similar, but the compression-curve is very unlike either of 
the others, the maximum compressive resistance being 
“í reached by one of the brittle alloys, the tensile strength 
of which is not far from the minimum. It appears, there- 
fore, that the tensile and coffpressive strengths of the 
alloys are in no way related to each other; that the 
torsional strength is closely proportional to the tensile 
strength, and that the transverse strength may depend, in 
some degree, upon the compressive strength as is indi- 
cated by th®approach of some portions of the transverse 
curve to the compression curve, but is much more nearly 
related to the tensile strength, as is shown by the general 
` correspondénce of the curve of transverse with that of 
tensile strength. From the curves of transverse, tensile, 
and torsional strengths it is seen that the strengths of the 
alloys at the copper end of the series increase rapidly with 
the addition of tin, until abOut 4 per cent. of th is readhed. 

The specific gravities obtained by thg committee are 
corrected for temperatureeand are reduced to the standard 
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of water of maximum density. The results obtained by 
Mallet, Alfred Riche, and other experimenters areplotted 
side by side, but it is much to be regætted that those of 
the committee are only represented by*’a mean curve 
which at first sight is rather misleading. eè e 

The appendix to the volume contains several reprints 
of important monographs on alloys. There is also a 
valuable bibliography which might, however, have been 
more complete, and should surely have contained refer- 
ences to such important work as Mallet’s on the density 
of metals in the fluid state, to some of the metallurgical 
researches of Eliot and Storer, and to Knox and Mac- 
gregor’s on the thermo-electric properties of certain alloys. 

Viewing the results as a whole there can be no question 
that metallurgists have 1eason to be grateful. for the col- 
lection of facts which have been so laboriously gathered, 
and we trust it will not seem ungracious to express the 
wish that the work had been undertaken in this country. 

W. CHANDLER ROBERTS 





OUR BOOK SHELF 


The Spiders of Dorset, with an Appendix containing 
Short Descriptions of those British Species not yet 
Jound in Dorsetshire. By the Rev. O. Pickard- 
Cambridge, M.A., C.M.Z.S., &c. From the Proceed- 
ings of the Dorset Natural History and Antiquarian 
Field Club. Vol. i., pp. 1-235, with Three Plates, -8vo. 
(Sherborne: L. H. Ruegg, 1879.) 


ALTHOUGH this book has been in our hands for several 
months, we have hitherto refrained from noticing it, 
hoping the second volume might come to hand, and thus 
have enabled us to give a more complete analysis. In 
the meantime the importance of the work deserves at 
least a preliminary examination. 

Mr. Pickard-Cambridge’s reputation as an arachnologist 
is a sufficient guarantee that any work written by him 
will be carefully executed. He states that his first idea 
was simply to give a list of the species found in the 
county in which he has so long been resident. Subse- 
quently it was determined that the work should be mono- 
graphic so far as the Dorsetshire species are concernéd. 
It was then found that the species of the county included 
over two-thirds of those that occur in Britgin, and it was 
decided to give diagnostic characters of the remainder, 
thus rendering the work a Handbook of British Spiders, 
There was urgent need for such a work. With the 
exception of a semi-popular outline sketch there has been 
nothing claiming to be monographic since the now vener- 
able Mr. Blackwall published his magnificent Ray Society 
Monograph in 1860-63. This work noticed 304 species. 
Mr. Cambridge states that 510 are now known to him as 
British, and that 358 of these have been found in Dorset- 
shire. Considerable discrepancy exists in the nomen- 
clature used as compared with that of Mr. Blackwall. This 
has mainly resulted from the well-known labours of Dr. 
Thorell, who, in his “Synonyms of European Spiders” 
(notable as a work in the English language published in 
Sweden), was the first to bring about tolerable uniformity 
in this respect.» But very little inconvenience arises 
therefrom. Mr.*Cambridge’s handbook cannot supersede 
Mr. Blackwall’s work with its magnificent coloured plates, 
Both must be in the hands of all students of Araneidea,; 
the*former elucidates and supplements the latter. * 

Mr. Cambridge commences with a copious “eIntroduc- 
tion” of forty-two pages, written in a pleasing and popular 
style, so far as is compatible vith a due explanation 
of the anatomy, &c., and very readable to all so far as 
his general remarks on the habits, means of capture, 
preservation, &c., are concerned. Some of his remarks 
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ge hope to analyse more particularly hereafter, when we 
ave the complete work befqre us. 

Two important suggestions present themselves to us, 
as tending to tender the book more useful. The 
first of these it is now impossible to apply. We 
think it gvald have been far better had the author 
intercalated the diagnoses of those British species not 
found in Dorsetshire amongst the descriptions of the 
others; this no doubt would have been done, but for the 
original indecision in the plan of the work. It is not yet 
too late to consider the other suggestion, viz., that a table 
of the family and generic characters be given at the end 
of the second volume The expression at p. xxxvii. of 
the introduction, to the effect that “the subject of classi- 
fication being practically exemplified in each of the 
ensuing descriptions, need not be further gone into here” 
is not in keeping with the popular aims of the work, and 
is not fair to those students who have not already ac- 
quired a considerable amount of that knowledge possessed 
by the author. 

The three plates are excellent, and in Mr. Cambridge’s 
usual analytical style. The work reflects great credit 
upon the local Society that issues it, which deserves the 
support and hearty thanks of all (we fear but few) who 
are interested in British Spiders. 


Studies on Fermentation; the Diseases of Beer, their 
auses, and the Means of Preventing them. By L. 
Pasteur, Member of the Institute of France. A Frans- 
lation, made with the authors sanction, of ‘“ Etudes 
sur la Bière,” with Notes, Index, and original Ilustra- 
tions by Frank Faulkner and D. Constable Robb, B.A. 
Oxon, (London: Macmillan and Co., 1879.) 


WE thoroughly agree with the following sentence from 
the English edition of Pasteurs important work: “‘ The 
debt which English brewers owe to M. Pasteur can 
hardly be over-estimated;” but, further than this, we 
believe that the debt which biologists of all countries owe 
to him for his researches is also a very large one, for it is 
by a study of these low and simple forms of life that they 
may expect to learn something of the very beginnings of 
life itself. 

On the appearance of the original work a very elaborate 
notice of it appeared in these pages (NATURE, vol. xix. p. 
216) ; we need, therefore, now only call attention to this 
excellent translation, which contains many notes supple- 
menting the facts mentioned in the original edition, several 
original illustrations, which cannot but be of grêat value 
in the microstopical study of the changes in the liquids 
with which the brewer has to deal, and an excellent index, 
which immensely facilitates the using of the volume. 

This book may be, in the first place, one of special 
interest to the practical brewer, but it has a nearly equal 
interest for every careful student of nature, and it is so 
clearly written, with all the technical expressions so well 
explained, that we doubt not that the ordinary reader 
who takes it up will not put it on the shelf again without 
a perusal. The chapter on the physiological theory of 
fermentation is one we would specially commend to the 


general reader, to whom it may open up a quite new 
eld for thought. 





LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible fpr opinions expressed 
by his corr . Neither can he peice to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice ts taken of anonymous communications, 

[ The Pulitor urgently requests correspondents to keep their letfers as 
shorts posstb pressure on his space ts so great that it 
is impossible otherwise to ensure the appearance even of com- 
seunications containing interesting and novel facts] 


. Ice-Crystals . 


„I Bo not know whether any satisfactory explanation can be 
given of the different forms assumed by ice-crystpls on the 





different*substances on which they may be formed. These forms 
are very various. During an intense frost some years ago I 
observed upon the handrail of a wooden bridge a perfect forest 
of 1ce-crystals very closely resembling the form of ferns, standin; 
upright, or rather at right angles with the surface from whi 
they sprang, with stems, midribs, and fronds, the only difference 
being the prominence of 1ectangular arrangements, 

Everyone has seen the variety of forms assumed on window- 
panes, where the crystals do not take erect positions as they did 
ae case last mentioned, but lie fat upon the surface of the 
glass. 

My object, however, now is to direct attention to another 
form assumed by ice-crystals which is comparatively rare, and 
which seems to me to indicate the action of forces of a very 
peculiar kind, 

When frost occurs suddenly as a change from a mild atmo- 
sphere highly saturated with moisture (which is common in the 
imate here), a iar form of ice-crystal is often formed upon 
rotten branches lying on the ground under trees, e This form is 
that of long silky filaments, from two to three inches long, lıke 
finely spun glass, These seem to eforesce from the rotten wood, 
and form plumes of the most exquisite delicacy and whiteness, 
often curling towards the ends, and lying over the branch from 
which they spring., 

It is curious this form of ice-crystal seems never to gbe 
attached to any rotten branch of which the bark is unbroken ; 
but whenever the bark upon such branches has been split, 
broken, or exfoliated, then from the exposed ligneous surface 
in certain stages of decay, these lovely plumes of ice rise up, 
pushing their way from underneath the projecting bits of bark, 
then bending round them and curling over them, 

What is ıt in rotten woody fibre which determines this pecu- 
liar form of theice-crystal? The phenomenon seems to be due to 
some special ‘‘lines of force” connected with this special mate- 
rial under special conditions, 

Dumng the last two nights we have had sharp frost succeeding 
some very mild and very damp days. In the mornings it ap- 

eared as hoar frost upon the grass, but during the whole day, 
ong after all hoar frost had disappeared, there were scattered, 
under all the old woods, shining spots of snowy whiteness, and 
on going up to these one found invariably that they were bits of 
rotten branches, with exfoliated bark, and bearing these peculiar 
plumes. 

If any of your contributors can give any scientific explanation 
of this phenomenon, they would much oblige. ARGYLL 

Inverary, January 13 





Re-Reversal of Sodium Lines 


THE notice of the Proceedings of the National Academy of 
Science in NATURE, vol. xxi, p. 143, misrepresents, of course 
unintentionally, certain remarks of mine upon ‘‘dark” 
lines. I have not, and never have had, the slightest doubt that 
the dark lines of the solar spectrum are true absorption lines, 
The lines in question, which I am inclined to think may not be 
due to absorption, are ouly those produced in certain peculiar 
cases. If, for instance, a sodium flame be ‘‘urged,” by in- 
creasing the pons of the flame and the quantity of metallic 
vapour present, each of the two D-lines becomes double, as is 
well known, widening out and showing a dark stripe down the 
centre. Hitherto this dark stripe has been universally ascribed 
to the absorption produced, by the envelope of colour-vapour 
surrounding the flame. But ifa lime-light be placed behind the 
flame, then, as I have found by repeated experiment, this central 
dark stripe re-reverses, and we have the sodium lines quadruple, 
and dark upon a light ground. The experimentis rather delicate. 
The bead of fused sodium bicarbonate in the flame of a Bunsen 
burner is placed some two inches from the slit of a spectroscope 
of sufficient dispersiv® power to separate the sodf#m lines about 
a degree; then the incandescent lime is set four or five inches 
behind the flame, and so as to bring the edge of the shadow of 
the bead just on the slit. A 

Now ıt seems to me that this re-reversal shows that the dark 
stripe which appeared before the lime-light was placed behind 
the sodium flame, could not have been a mere adsorption-line, 
jut must have been due to a real doubling of the line, the 
canes Sasa of fwo maxima of radiatren for a single one ; I am 
unable to se¢ how, on the contrafy supposition, the centre of the 
line should have less abforptive power than the two pairs of lines 
which show blacle when the lime is brought into action. 

May I mention in this connection a very pretty experiment 
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which shows that the ordinary dark line is simply du® to absorp- 
tion? Put into the spectroscope, in place of the micrometer 
wires, an opaque diaphragm of tinfoil with two narrow slits in it 
at right angles to each other, thus 1, Put the sodium flame 
alone in front of the collimator slit, and by a little management 
one of the bright lines can be brought to shine through the 
vertical slit in the diaphragm, while it can also be seen as a°sort 
of star in the horizontal one below. Now bring the lme-light 
behind the flame; the brightness of the vertical slit will at once 
considerably increase, but the horizontal slit below exhibits what 
was before the star, as an intensely dark spot in the midst of the 
bright continuous streak of colour, showing very strikingly that 
the apparent darkness of the line when no diaphragm is used, 
is a mere effect of contrast. 

The paper referred to in the report as a discussion of ‘the 
want of achromatism of the ordinary achromatic object-glass,” 
was a comparison of the secondary spectrum of a glass of the 
usual form and of great excellence, formerly used by me at 
Dartmouth College, with that of the instrument now used here. 
The latter is of the Gauss form, and is found to be decidedly 
sapertor in its colour corrections, while it is inferior in no other 
respect. C., A. YOUNG 

Princeton, N.Y., January 5 








Death of Captain Cook 


ON reading a paper reprinted from the Afémoirs of the Boston 
Society of Nai History, vol. i. part 3, entitled ‘Notes on 
the Volcanoes of the Hawaiian Islands,” by William T. 
Brigham, A.M., I find at page 370 the following strange 
paragraph ; ‘Starting from the western coast at Kedlakeakta 
Bay--the memorable scene of Cook’s punishment—the island 
may be described,” &c. 

With writers accustomed to the correct use of the English 
language, the word punishmént infers crime. Its use here by 
Mr, Bigham may be only a bilious outpouring of New England 
puritanism, but as it stands on the face of a grave scientific 
paper, it is a permanent accusation against Capt, Cook, whose 
reputaticn and memory as one of our greatest navigators and 
geographical discoverers, deserve the reverence of every English- 
man. If there be any charge against Capt. Cook’s reputation or 
moral character, which can P sby the slur gratuitously cast upon 
his ter by Mr. Brigham, ın the above passage, let it be 
substantiated by one of his countrymen in your pages or else- 
where, but if there be no grounds on which this grave slur is 
justifiable, then let it not stand unchallenged by your permitting 
this letter to appear ın the pages of NATURE. 

London, January 14 ROBERT MALLET 





Electricity of the Blowpipe “Flame” 


I HAVE discovered what I believe to be an important fact, viz., 
that the blue pyrocone produced by the blowpipe from an 
ordinary gas-bumer is not merely magnetic, but possesses 
polarity, for its point attracts the north pole of a compass, and 
repels the south pole. W. A. Ross 

Acton House, Acton, W., January 17 





Suicide of Scorpion 

I MUST crave a bit of your space to beg Dr. Hutchinson 
(vide NATURE, vol, xxi. p. 226) tp look to facts when he would 
refute anything based upon facts, and not trust to inferences, 

My experience concerning scorpion suicide points to the fact 
that the ‘‘ central temperature” of a circle of glowing charcoal 
embers (i.e, glowing when first placed on the ground in the open 
air, and left to die out gradually), one foot inner diameter, was 
never greatly in excess of the summer heat, often above 40° 
C. in the e in these parts, and no dolibt greater at Peshawar. 
I keep no record of this, but I have just made a cicle of glowing 
embers of the size of walnuts, one foot in diameter, on the 
Kitchen floor, before the open window, suspending immediately 
a Casella standard in the centre and one inch from the ground, 
and a highly graduated Secretan, tno inches from charcoal and 
one inch from the floor, both bulbs free, the result being :-— 

Cenire.—After three mmutes, 49°50 Cent. ; at five minut& it 
had fallen to 46°, and @ntinued to fall gradually. 7 t 

Two inches from charoeal.~The heat} declmed *graduall¥ from 
768 C., to which it rose quickly in the beginning ; general fem- 
perature of kitchen = 1 5°25 Cent. So mith for Dr. Hutchin- 
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sows glowing inference | which pants to little short of stupidity 
on my part. e, 
The fact is that so far from @eing cruelly scorched, thescorpions 
I have watched did not appear out of thei element, except when 
they tried to escape; then they quickly recedęd before i 
themselves, and it was after many such attempts that they 
‘* pierced their head with their sting and died,”easgI have stated. 
As to your correspondent’s theory that ‘‘the eat kilis the 
scorpion,” it does not follow from the experiments as I conducted 
them ; and as for his defying any one to prove that the insect dies 
in consequence of the self-inflicted sting, for my part I am no 
entomologist, and consequently am unable to make the necessary 
post-mortem examination. I simply state what I saw several 
times with a very good pair of eyes, though not, of course, 
‘í patent doublemilhon-magnifying gas microscopes of Aextra 
wer.” I now confirm the statement, and submit that if Dr. 
utchinson’s paternal solicitude for Ads scorpions (which feeling, 
mind, I respect) prevents him making such cruel (?) tests, he 
should be content to doubt, and not pit unsound inferences 
against tangible cozdence, much less hurl defiance at the heads ot 
piactical men. F. GILLMAN 
Proy. Jaen, Linares, Spain, January 12 








The Fertilisers of Alpine Flowers 


A FEW years ago I stated my belief in this journal that lepidoptera 
are far more frequent visitors and fertilisers of flowers, and 
that from this cause by far more flowers are adapted to cross- 
fertilisation by lepidoptera, in the Alps than in the lewland. 
But it was then impossible for me to give a sufficient number of 
facts. Now, therefore, having continued my observations in 
the Alps during six summers, and being about to prepare a de- 
tailed work on ‘“ Alpine Flowers, their Fertilisation by Insects, 
and their Adaptations to them,” I will here give a statistical 
statement of all visits of insects on flowers which I have 
observed (1) in the lowland, (2) ın the Alps generally, (3) 
above the boundary of trees; the numbeis under 1 bemg 
eatracted from my work, ‘‘ Die Befruchtung der Blumen durch 
Insekten, &c, ” (Leipzig, 1879). 


Tabular Statement of the Visits of Insects to Flowers, observed by 





myself 
x. Inthe a, In the Alps 3 Above the 
Lowland. generally. boundary of trees 

















Hence of 1,000 different visits to foweis (differing either by’ 
the species of flower or by the species of msect) those by— 














o Inthe s. Inthe {3 Abovethe 
y Alps gene- jboundary of 
Lowland. z trees, 
Coleoptera are 89 66 5% 48°22 
Diptera A - 30549 324 93 33465 
Hymenoptera ,, 525 JI 241 95 186 76 
Lepidoptera ,, 69°77 371 50 428 31 
Other insects ,, 9°37 262 a 16 
I000'00 100000 100000 
e Cd 





Lippstadt, January 10 HERMAN MULLER 





ie “Ideal” Matéer 


In NATURE, Ẹol. xxi. p. 185, you published a letter from 
Herr v. Nudeln, in which he alluded to the researchesof Pro- 
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fessors Hans and Lobwirmskifrespecting ideal matter of various 
degrees, Can you inform me whether any English publications 
have appeared on this subject, aml if not, what foreign works 
would a best suited *g give an insight of the results that have 
been arrived at topne who can devote but a limited time to such 
investigations ? 

Surely the souelusion suggested by your correspondent (viz., 
that the moon in its composition closely 1esembles caseine) is 
intended only as a joke; for, assuming the equation given, 

M = Cp N OpHg | 

and even granting that the quantities s; # øg are in such propor- 
tion as to make the nght-hand member af the above equation 
assume the form of:the chemical formula for caseme, there 1s 
surely no reason why the mass of the moon (which your corre- 
spondent has chosen to denote by C) should be interpreted as 
carbon, nor its direction of motion N as nitrogen, nor its velocity 
O as oxygen. Percy R. HARRISON 





Sun-Spots” 


In the ‘ Life of Charlemagne,” written by Eginardus, one of 
the Emperor’s household, and afterwards Abbot of St. Bavon’s, 
in Ghent, occurs the following passage :— 

“Per tres continuos vitæque termino proximos annos et solis 
et lune creberrima defectio, ac in sole macula quedam atri 
coloris septem dierum spatio visa.” 

‘‘In three successive years nearest to his death [there were] very 

-fiequent eclipses of the sun and moon, and in the sun there were 
seen certain spots of a black colour, for the space of seven days,” 

This life, written between 814 and 843, and refered to by the 
wiiter’s contemporaries, has been collated with several MSS. 
by the Bollandists, who give it in full in ther Acta Sanctorum 
under January 28, Its a curious, if not a valuable, contiibu- 
tion to the eaily history of sun-spots, and suggests questions 
which some of your correspondents may care to consider. 

HENRY BEDFORD 

All Hallows College, Dublin, January 15 

e 





A Clever Spider 


„IN a letter I have just received from my brother at Ronde- 
bosch, near Cape Town, he narrates the following, which I 
thought might interest some of the readers of NATURE :— 

‘(On Friday I was much interested in watching a spider and 
male glow-worm, The spider was a common long-legged house 
spider who had a web in the corner of the room, It was an 
alistocratic spider, in fact. Presently a male glow-worm flew 
into*the web, and in a few minutes the spider had wound him 
round and round till no Egyptian mummy was more securely 
housed, Just as this operation was being finished, a Second 
glow-worm flew into the web, a one way from the first. OR 
goes the spider, and soon he, too, was encased in silk. Then I 
noticed that the spider went three times backwards and forwards 
between the head of glow-worm No. 2 and a main strand of his 
web, ‘After this he went round cutting all the threads around 
the glow-worm until it hung by the head strands alone. ‘The 
spider then fixed a thread to the tail end, and by it dragged the 
caicase in the direction of glow-worm No. I (presumably the 
larder). As soon as the rope attached to the head was tant, the 
spider made ihe iope he was pulling by fast to a strand of the 
web, went back, cut the head ropes, attached himself to the 
head, and pulled the body towards the larder, until the tail rope 
was taut. In this way, by alternately cutting the head and tail 
ropes and dragging the glow-worm bit by bit, he conveyed it to 
the larder, whee it h alongsde mummy No. r. Another 
presently flew in, After he was enwiapped in silk, the spider, 
whether on pu pose or not I cannot say, cut the last thread by 
which he hung, and dropped him to the grod. Whether he 
thought that this morsel might get ‘high’ before he conld eat 
it I cannot say. Ishould say that the prey was some twenty 
times the weight of the captor.” LL. A. Morcay 

St. Thômas’s Hospital, Westminster, January 12 

: 9 





Erratum in Paper on Tidal Fricfion 


“AN enatum has been pointed out to me°in my article in 
NATURE, vol, xxi. p. 235, and I should be glad to correct it. 


The fortysecond lune of the second column of p. 236 runs :— 
“ so that the earth will rotate faster than the moon revolves.” 
By a slip of the pen I here wrote ‘‘faster” instead of 





“slower.” G. H. DARWIN 
January 16 
AFGHAN ETHNOLOGY 


THE events now in progress on the north-western 

frontier of British India have for the third time in 
this century directed the seiious attention of statesmen, 
historians, and ethnologists to the remarkable people 
who give their name, or rather one of their names, to the 
north-eastern division of the Iranian table-land. During 
the empire of the Sassanides the whole of this region, 
from Persia proper to the right bank of the Indus and 
from the Koh-i-Baba, Ghor and other western continua- 
tions of the Hindu-Kfish to the Arabian Sea was known 
as Khorasan, that is, Khoristan, the Land of the Sun or 
the East. This term, with the gradual reduction of the 
Persian sway, has shrunk to the proportions of a province 
on the north-eastern frontier of the Shah’s estates, and 
has been replaced further east by the ethnical expressions 
Afghanistan and Balochistan, the lands of the Afghans 
and Baloches. But these expressions, as so frequently 
happens, are so far misnomers and -deceiving that the 
lands in question harbour many other peoples besides 
those from whom they are now named. In Balochistan, 
for instance, the most numerous, powerful, and influential 
element is not the Baloch at all, but the stil unfathomed 
Brahůi, from which circumstance it has even been 
suggested that the country ought rather to be called 
Brahuistan. A similar suggestion could not certainly 
well be made with regard to Afghanistan, for here there 
is no other people who can for 2 moment compare with 
the Afghans in numbers or political importance. Still 
the subjoined ee estimate of the population according 
to nationalities will show that it is very far from being 
homogeneous :— 


Afghans and Pathâns Traman stock ... 3s 520,000 
Tajiks se u oe Iranian stock .. 1,000,000 
Hindkis ... a wee Hindu stock ... a. 500,000 
Hazaias and Aimaks Mongolo-Tatar stock 600,009 
Kataghfns A Tûrki stock ... ... 200,000 
Badakshis Galcha stock ... 100,000 
Baloches ... Traniaa stock .. 100,000 
Kizl-Bashes .., ... a. Tfirkistock .., 75,000 
Kohistanis and Siah Posh Galcha stock ... 150,000 
6, 145,000} 


It will be noticed that in this table are included all the 
races forming part of the present Afghan political system 
taken in its widest sense, whose northern frontier is now 
marked by the upper course of the Oxus, Before dealing 
with the Afghans proper, with whom we are chiefly 
concerned, a few words mgy be devoted to each of the 
munor elements, all of whom continue to keep aloof from 
their neighbours, seldom or never intermarrying, and 
mostly retaining their own national customs, dress, 
religion, and speech. No general amalgamation has, in 
fact, yet taken place of these heterogeneous ingredients, 
so that we cannot spagk of the Afghan in the game sense 
as we do of, for instance, the Italian, French, or English 
nations. The Afghan race, though by far the most nume- 
rous, has been politically predominant only since the death 
of Nadir Shah (1747), and its rule has been far too 
checquered by intestine strife and foreign troubles to have 
allowed time or opportunity for the slow process of 


f This figure excecds by about a milh on tha usually given as the total 
Populafon of Afghanistan. But recent plorgtion has shown that many of 
the wibes are much more nufherous than been supposed, and as our 
knowledge of the counpy increases, it will probably be found to contain 
even a greater pop than that hero given ' 
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absorption to have made any perceptible progres. Next 
to them by far the most important are— : 

The Tayiks, who, here, as elsewhere in Central Asia, 
represent the old civilised Iranian communities, co- 
extensive with the former limits of the Persian empire, 
but since the ascendency of the Tarki, Mughal, Afg! 
and Brahui races, now forming politically the subject, 
socially the settled, trading, and agricultural elements in 
these regions. Persian, or some variety of it, 1s still 
everywhere their mother-tongue; hence, in Afghanistan 
they are collectively known either as Parsivån, #.¢. Persian- 
speaking, or Dehgån, ñe. peasants or agriculturists. “The 
‘Tajiks are Iranians, a remnant of the old Persian popula- 
lation subdued by the Afghans, but still speaking Persian 
and retaining the Persian type of features” (F. von Stein, 
in Petermann s Mittheilungen for March, 1879); religion, 
Sunnite. Remotely allied to them are— 

The Hindkis, of Hindu stock, who have been long 
settled here chiefly as traders, forming numerous commu- 
nities, especially in the eastern districts, said to be mostly 
of the Shatri caste; religion Brahminical, speech 
Hindustani. 

The Hasaras and Aitmaks, occupying the northern 
highlands between Bamian and Herat, the former in the 
east, the latter in the west, are undoubtedly of Mongolo- 
TAtar stock, though now speaking rude Persian dialects. 
They claim descent, some from the Toghiani Tûrks, some 
from the Koreish Arabs, others from the old Kibti race, 
but seem really to be military colonists settled here by 
Jinghis Kh4n, Manku Khan, and Timfir. The Aimaks 
ee term simply means horde, tribe, clan), are of the 

unni, the Hazaras of the Shiah sect, and are conse- 
quently fiercely opposed to each other. Owing to this 
circumstance they have often been regarded as of different 
races, but “there seems no reason to doubt that the 
Aimaks and Hazaras are the same people, though sepa- 
rated ... by the different sects they have adopted” 
(Col. C. M. MacGregor, “ Afghanistan, p. 246); type, 
high cheek bones, wıth small grey eyes, scant beard, and 
low stature. The Aimaks occupy the Ghér highlands, 
which must have been almost uninhabited when they 
settled there, for we read in the National Chronicle that 
about 1190 AD., Sultan Shéhab-ed-din removed all the 
Afghan tribes from the Gh6r to the Ghazni highlands, 
“in order to become the bulwarks of the seat of empire 
and hold in awe the infidels of Hindustan.” Of the 
Aimaks there are four” main divisions, the so-called 
“Char Aimak"’ (“ Four Hordes”) : Taemûris, Taemtinis, 
Hazara-Zeidnats, and Suris, with a total population, 
according to some authorities, of about 450,000, including 
those now settled in Khorassan. The Hazaras, numbering 
at least 150,000, occupy the region stretching for 250 
miles west from Kabulistan, and are divided into thirty- 
eight main branches with numerous subdivisions, under 
chiefs bearing various titles, such as Khan, Sultan, 
Ikhtiar, Vali, Mfr, Mettar, and Turkhan, and hitherto 
practically independent of the Durani Amfrs. Akin to 
them are— s 

The Kataghans, a main branch of the Uzbeks, forming 
the bulk of the population in Kunduz and Balkh, that is, 
the region now known as Afghan Turkestan, eines | 
from the northern slopes of the Hindu-Kdsh to the le 
bank of the Upper Oxus. They take their name from a 
legendary *Kata, from whom they claim descent in two 
main streams, the Beth-bula and Cheguna, with five and 
eleven sub-divisions respectively, each named after one of 
Kata’s sixteen sons. Most of the tribes occupy the 
country south of the Oxus, but 7,000 families are now 
settled north of that river, consequently in Bokhara 
territory; religion Sunnite, speech Tûrk:; type, small 
stature, broad face, kigh cheek bones, sparse beard, small 
antique eyes. Are ngw mostly settled agrieulturi$® and 

ers. . 

The Badakhshis, or, natives of Badakhshan, in the 
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extreme north-east, beyond Kimduz, and abutting on the 
Pamir table-land, are a pure Aryan race, intermedidte 
between the Iranians and Mindus, and of the samte stock 
as the highland Tayiks, whom Ch. de Ujfalvy groups 
under the collective name of Galchas.! Chief divisions, 
Darwazi, Rosh4ni, Shugn4ni, and Wakhi, or Wakhâni ; 
religion Sunnite, speech Aryan, with Persi&n*and Indian 
affinities. The Wakhi is a distinct variety, retaining 
many old Sanskritic elements, hence R. Shaw thinks it 
may be a relic of a primitive organic Aryan language 
current here before the race issued from the Pamir, or 
divided into Vedic and Zendic. It would be interesting 
to compare it with the Jagndb, which de Ujfalvy tells us 
is unintelligible to the other Galcha tribes of Fergh4na. 
A Galcha skull which has found its way to Paris, has 
been examined by P. Topinard, who pronounces it to be 
identical with those of the early Keltic Aryans, If their 
speech also should prove to be of an organic Aryan type, 
as constituted previous to the dispersion, de Ujfalvy’s 
view might be unreservedly accepted that “Ces pays 
mystérieux rectlent sans doute le secret de l’origine de 
notre race.” 2 

The Baloches, of Iranian stock, and regarded by the 
Afghans as their brethren, are represented in Afghanistan 
chiefly by a number of hill tribes in the south-east corner, 
and by some nomads in the south and west along the 
Lower Helmand. Most of them belong to the, Rind 
section of the Baloch race, the more important being 
the— 

Kasrånis and Bozdars, on north-west border of Dera 
Ghazi Khan : numerous sub-divisions, the Bozdars alone 
with sixty-four septs (Major Minchin). 

Khosahs, south of Sanghar Pass towards Shikarpur; 
four divisions: Kalulani, Bakiani, Toniam, Sariani. 

Laghanis, overlooking the Sakhi-Sawar Pass, Dera 
Ghazi frontier ; four divisions: Aliani, Hadiani, Boglani, 
Habtiani ; fifty-six sub-diviSions. 

GurchAnis, south of the Lagh4ris, about Chachar Pass, 

Maris, Sham district, east, north, and north-west of 
Kachi; four divisions: Ghazani, Loharani, Bijarani, 
Mazarani; twenty-two sub-divisions, The Mazarani 
have separated from the rest, and are now settled west 
of Sebi and north of the Bolan Pass. 

Bfigtis, south of the Maris; two divisions: Firozani, 
ZarkAni ; thirteen sub-divisions. 

Kayanis, Seistan, former rulers of that country; by 
some said not to be Baloches, but Kåkar Afghans, ° 

Relgion, Sunnite; speech, a rude, uncultivated variety 
of the old Persian; type, regular Caueasian features, 
light or brown complexion; hair often chestnut and even 
fair; eyes light grey and sometimes blue, especially in 
centre and north. Of the many forms of the national 
name, Baloch, Biloch, Belfich, Balfich, Biltch, &c., Ba- 
loch is the best, coming nearest to the true pronun- 
ciation, as Pottinger assured his French translator, M. 
Eyriés. 

The Kisl-Bashes, or “ Red Heads,” known collectively 
as Gholam-Khani or Gholam-i-Shah, “servants of the 
King,” are of Tûrki stock, and have been settled in 
Herat, the Gulkoh Mountains, but chiefly in KAbul since 
the time of Nadir Shab. The term was originally apphed 
by Shah Ismafl to the Nikalu, Jawdnsher, and four other 
trusty Tûrki tmbes to whom he owed his stfccesses. But 
since then they have become a sort of brotherhood “much 
akin to the Beyyadiyah or ‘ White Boys’ of Oman, and 
bearing some analogy to the Mormons” (W. G. Palgrave 
“Report on Province Trebizond,” 1868). Those of Kab 
fo three divisions: the Jawdnsher, originally from 
Shisha, the Afshar, Nadir Shah’s tribe, and the Morad 
Khani, composed of all the other Tfrkis whé have from 

1“ Le-Badakchån est ement habité en grande partie par des Tadjiks 


mon! ” (Bull de la Soc de Gdo.. March, 1879, p- 250). But Robt. 
Shaw (“High Thrtary’’) says that phymcall¥ they approach nearer to the 
Keshmimans and other Aryans of Northern India, 13 borne out by 


their speech, which is more alan to the Sanskritic than to the Irani family. 
2 Lec. cit. p. 252. 
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time to time removed fr8m Persia to K4bul; religion, 
Shiah, with seciet rites; speech, Persian, and amongst 
themselves, Tfirki; are a vefy fine tace, very fair, with 
an evident mixtur®of Iranian ard T4tar blood. 

The Kohsstants and Siah Posh (“ Highlanders” and 
“ Black Clothes '') forming the bulk of the population in 
Kohistan, Swit Kafiristan, Chitral, and generally of the 
southern slopes of the Hindu-Kfish down to the left bank 
of the Kåbul river, are of pure Aryan stock, allied to the 
Kashmirians, but probably more closely to the Badakhshis 
and Wakhis. The Kohistanis are Moslem, the Siah Posh 
sull mostly pagans, hence called K&firs, or Infidels, by 
their neighbours, and their country Kafiristan. Their 
speech, of which there are ten distinct varieties (Major 
Tanner), is described as neo-Sanskritic, akin to Dardu 
and Lughmani. But it has never been critically studied, 
and may possibly prove to be pre- rather than neo- 
Sanskritic ; is in any case of great philological interest, 
having been isolated from the kindred tongues since the 
eruption of Islim in the tenth century; type, regular 
features, blue and dark eyes, hair varying from lght 
brown to black, broad open forehead, tall and well-made. 
But General A. Abbot (“Corespondence,” edited by C. 
R. Low, 1879) distinguishes between a fair type with blue 
eyes, the aristocracy “descended of the Greeks’’(?) and 
avery dark type, the aborigines. The Kohistanis north 
and north-west of Kabul, C. R. Markham says, are mainly 
Tajiks (Proc. Geo. Soc., February 2, 1879, p. 117); but 
they are more probably of the kindred Galcha stock, for 
those of Swat are represented as closely akin to the Siah 
Posh whom I take to be of this race. They form two 
main sections, the Torwals and Garwis. They took a 
large share in the recent events about KAbul and have 
just been reduced by the British. The Safis, who have 
also lately been heard of in the same neighbourhood, are 
simply Siah Posh converts of the Tagao valley, Kunar 
district, north of Kabul ; threé divisions : Wadin, Gorbaz 
and Mtsawtd ; speech Pashae, closely allied to Lughm4n1 
and Kohistani of Swat. 

We come now to the Afghans proper, whose original 
home seems to have been the Kabul valley, whence they 
spread westwards to the Ghér country, southwards to the 
Suleiman mountains, and more recently down the Hel- 
mand and Arghand4b valleys to Kandahar. They call 
themselves Bani-Israel, ‘‘Sons of Israel,” claiming descent 
either from Saul or from the ten tribes, for on this point 
the§ do not seem to be quite clear. But this is of the 
less consequence that both claims are alike inadmigsible. 
Notwithstanding a ceitain Jewish expression, which they 
have in common with the Armenians and other races of 
the Iranian plateau, they are beyond all doubt an Aryan 
and not a Semitic race, so far as these terms can be at all 
used as racial rather than lnguistic designations. And 
here it may be well to remember that both Aryan and 
Semite belong equally to one ethnical stock, convention- 
ally known to anthropologists as the Caucasian or Medi- 
terranean, and that they can often be distinguished one 
from the other only by the test of language. We have 
the same phenomenon in Europe, where but for their 
speech no one would ever suspect that the Basques of the 
western Pyrenees were other than a somewhat favourable 
specimen of the Aryan race. This test, however, is 
abundantly svffficient to sever them from that connection, 
and the same test must suffice to remove the Afghans 
from the Semitic to the Aryan group. 3 

Their most general and apparently ‘oldest national 
name is Pukhtfin or Pakhtůn, as it is pronounced by the 
Khaibarfs, and which has been identified with the TÁKTUŞS, 
of whom” Herodotus heard through Scylax (509 B.C.) as 
situated abeut the junction of the Kôphes (KAbul) and 


* Til the time of Sultan Bakur, founder of the Mughal ire (beginning 
of sixteenth century) the Afghan Janguage was still cqnimnen to the north- 
eastern and western highlands, Persian being e!sewhere current, as it still is 
mostly inthe lowlands. 
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Indus. Their country they still call Pukhtfin-khwa, which 
is equivalent to Watan-khwa, or “Home Land”; their 
language is always called by them the Pukhtd, softened 
in the west to Pushtfl, and from Pakht4na, the plural of 
Pakhtûn, comes the form Pathan by which they are 
known throughout India. This word has been ccnnected 
with the root Pukhta, a hill, so that Pukhtun would mean 
Highlander, But such derivations are seldom trustworthy, 
and it may be questioned whether any people have ever 
called themselves /r//-men, though often enough so 
named by their neighbours. 

The alternative national name, Afgb4n, by which they 
are exclusively known in Persia and Europe, has been 
regarded by some as synonymous with Pukhtfin, both 
meaning “set free;” but by others it has been con- 
nected with Acvakan, the Acvaka, or “ Horsemen,” of 
the Mahdbh4iata, who are supposed to be the Assakani, 
or Assekenes, of the later Greek historians. The natives 
themselves draw a distinction between the two names, 
so that although all Afghans are Pukhtaéna, not all 
Pukhtana are true Afghans. The latter term is properly 
restricted to the descendants of a legendary Kais, 
one of the first apostles of Islâm (ob. 66a), from 
whom, through his three sons, Sarabân, Batan, and 
Gurgtisht, are supposed to spring the 277 Afghan 
khels (tribes) proper. Of non-Afghan khels there are 
reckoned 128, making 405 Pukhtdna khels altogether. Of 
these 105 are Sarabåni (from Sarab4n), 77 from Bat&n, in 
two divisions; Batanai 25, and Matt: 52, these last being 
known as Ghilzae; 223 from Gurgisht, also in two divi- 
sions; Gurgfishtai 95, and Karalanai 128, these last being 
the non-Afghan or Pukhtana khels as above. In this 
traditional account of the national genealogies the distinc- 
tion between the true Afghan and non-Afghan tribes is 
already obscured, for the latter are made to descend from 
Gurgfisht, one of the three sons of Kais, who 1s elsewhere 
represented as the ancestor of the true Afghans alone. 
But the confusion becomes intensified when it is added 
that the very word Path&n, specially applicable to the 
non-Afghans, and which we have seen is merely the 
Indian form of Pakhtdna, is explained to be a cor- 
ruption of Pihtan, “rudder,” a title said to have been 
conferred on Kais by the Prophet himself Altogether 
the distinction, though still maintained and recognised 
by the various sections of the people, cannot at all 
be regarded as racial. The true Afghans occupy mainly 
the western, central, and northseastern districts— Herat, 
Seistdn, Kandahar, and the Kabul basin, as far east 
as Peshawar. The non-Afghans, or Pathans pore are 
found almost exclusively in the Sufed-Koh and Suleim4n 
highlands, as far south as the Kaura or Vabů Pass, 
opposite Dera Fatah Khan. A line drawn from about 
the parallel of Multan, through this point, westwards to 
Tal through the middle of the Derajat, will very nearly 
form the boundary ın this direction of the Pathans on the 
north, and the Baloches and Biahuis on the south. This 
relative geographical area suggests a possible explanation 
of the distinction between the two great divisions of the 
race. From their more westerly position it 1s obvious 
that the true Afghans must have been the first to adopt 
Islâm, and they may have thus come to look upon their 
pagan brethren of the Suleman highlands as Kåfirs, 
undeserving to rank as genuine Afghans, the distinction 
thus onrginated natfrally surviving ther subsequent 
conversion. f 

In the subjoined table an attempt is made to give, for 
probably the first time, a complete classıfication of alf 
the main sections of both divisions, with their chief sub- 
branches, approximate number of khels, geographical 

, and population. The difficulty of the subject, oc- 
casioned mainly by the minute triba] sub-divisions, may 
be cogdiuded from the fact thaé a complete genealogical 
treeeof, say, the Afridis or the Vaziri$ alone, would occupy 
about two pages of NATURE. 
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TABLE Of AFGHAN AND PATHAN TRIBES. e 





Geographical P&ition. 
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Main Sections, Chief Subdivisions. Total No. 
i 1, Zirak :— Popalzae, Ali- s 
we jae kiozae, Barakzae 135 
Durini or i... )| 2. Panjpao :—Murzae, Alizae, 
Tere 
B. Vaziri: A p 
Khugiâni. u. u. aziri ; Khairbûn ; Sherzad 32 
I. Turân :—Ohtak, Sakzae, 
Tunzae 
Ghilzae or ar Ghilj ... J| 2. Biran:— Chin, Chalo, | 4° 
Zabar, Ali, Sulim4n 
1. Mandan :—Usmån, Utmfin 
Visafiae v. 2. Yésaf:—Isi, Iliâs, Mah, 130 
Rani 
Tarakzae; Halim; Baize; 
Mohmandcieor Mah- nr Khwai; Utmân , 63 
al Jala; Musa; Kadi; Usman; 
Khidar; Abdula 45 
MES al Tari; Taraki; Bolak 70 
Utman LRM a Asil; Shamo; Mandal; Ali 33 
IX. ; ; 3 
Bangash ... Miranzae; Baizae; Såmalzae 20 
x Kuki; Malikdin; Kambar ; 
Afridis ... E Kamr; Zakha; Aka , 180 
Daolat ; Utman ; Sipah; Ish- 
Orekzaect Warukee mail; Rabia ; 70 
S ; Ali Sh Sipåi ; 
Shins o or oon A ibur; Lobargaė ipåi ; 30 
Fida _.. || Shibdwani ; Seh Pat 8 
Jaduns 2 TEN } Salâr; Matkhwa; Mansur to 
os Spin -—Shadi, Marpani, Las- 
A Tani 20 
Tarins `. Tor Batch, Haikal, Mali 
_ xvi. Lohani; Nasar; Niazi; Dao 
Povindabhs . tani; Kharoti ; Miani 120 
e e 
I, Ufman -—Mahmud, Ibrahim 
XVII. 2, Ahmad :—Shin, Sirki, Umur 
Vaztris or Waztris 3. Mahksud : Aly _Shahman 320 
f 4. Gurbaz; 5. Lali 
1, Chua.:—Yahîa, Bairam 
Aiie VIIL ; 2. Sen :-—Ahmad, Yahia 9130 
oT a 3. Uba:—Abmad, Mana 
e = Ls z 
XIX. Mahsud; “Bahadin; Musa; | * 
Babars ... ., Ahmad; Mardin 15 


e 
Suleiman Mts, 


Mainly in the tract between Ferat and Kandahar, 
400 miles long, 80 to 150 broad; also in 
K4bulistan. 


Chiefly in the JalalabAd district, between Surk-&b 
and Kabul rivers. Seem to have been originally 
a branch of the Panjpao Durfnis, 


In the country bounded N. by the KAbul river, 
E. by the Suleiman Mts., W. by the Gulkoh 
Mts., S. by Khalat-i-Ghilzae and Poti; 300 
miles long, 100 miles broad. A branch at 
Khabes and Nurmanshahr, Persia. 


The hills N. of Peshiwar district and in the 
Yusafzae division of the Pesh4war district, 


The hills N.W. of Peshawar between Kabul and 
Swat rivers ; chief town Lalpûra, 


Extreme S.E. corner Afghanistan proper. 


S.E. part Peshawar district, and S. and E. of 
Kohat; some also now amongst the Yusafzaes. 


The hills N. of Pesh&war between the Mohmands 
and Yfisafzaes, 


Miranzae, Kohat, and Kûram valleys ; said to be 
originally from Seistan. « 


Lower and easternmost spurs Sufed Koh Mts, 
W. and S. of the PeshAwar district, with Bara 
valley and parts of Chura and Tira valleys, 


The Tira highlands, N, and W. of Kohat. 


Parts of Khaibar Mts., E. valleys of Sufed Koh 
and on borders of Bajfwar. 
Note.—X., XI. and XII, are collectively known 


ag the Khatbarts, 


In the Kot valley of the Shinwari country, *but 
distinct from them. 


S. side Mahaban Mts. and Hazara district, 
Peshawar ; said to be Kftkars originally, though 
now with the Yûsafzees, 


N. frontier Biloch province Kachi, 


From head of Gomal S. to head of Lora river 
along W. Suleman range, their territory form- 
ing a triangle hemmed in between the Ghilzaes, 
Vaziris and Kitkars. s 


Suleiman Mts.,from Thal to Gomal Pass, 30°-32° 
N. lat. A branch now with the Khnugianis (11,) 


from the Shekh Hidar Pest 
southwards to the Ramak. 


In the KohA-Daman of the Dera IsImail district, 
opposite the Sangâo and Dahina Passes; same 


stock as the Shi 


50,000 


600,000 


790,000 


42,000 


75500 


§,COO 


20,000 


50,0co 


250,000 
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Mhin Sections. Chief Subdivis.ons. Prag Geographical’ Position 
eC ee 
XX. Gundi; Ali; Mula; ; . z 
Turis 0.2 } doz; Muu ; Mastu; 52 | Kuram valley, (See More under XXI.) 
, , Kwam valley, mostly about River Ariab and from 
Maidan; Danni; Isteah; Al- the Shutar Gardan to the Paiwar Pass. 
À garh; Ada; Lehwanni x 50 Note —XX. and XXI, are not regarded as true non 
Jajis Ah; Ahmed; Bian, Path&ns, being traditionally sprung of two 41000. 
Shamu Mughal brothers, Tor and Jaj. Edwardes 7¢ 
says they are Khatar Hindkis from Rawalpindi, x 
ee 1, Khwaidad:—Bibakar, Hasn j ; 
Zaemikhts 2. eben -—Wati, Manatu, 33 In the hills between Mfranzae and Kûram. 25,000 ~ 
a ° 
XXIII 1. Tapı:—Haidar, Idak ; 2 ai 
Dawaris ... 2. Maléi —-Darve, Amzani 6 | Dawari valley, 32° 57’-33° 7’ N. lat. 20009 
XXIV, Ishmail; Matin; Mandu; y joini d 
gece ne n andu 7 Upper.. suet valley, adjoining Kfiram an 12,000 
Layhwar i—Fattakeh, A On Lajhi iver, Kuram valley, and parts of l 
XXV. l Andaz, Mnal, hanni, 14 Zurmat; are supposed to be of Mughal 25,000 
Mangals ... { Zab descent. 
` VI. au : A 
Jadransi n s aa } — _ East of Zurmat, E. side of Suleiman Mts, 15,000 
XXVII \ r Sah Seman Masa, The hills opposite extreme S. part Dera Ishmail E 
Ushtarânas 2 Ahmad: —Ibrahim, Kadr 42 distnct, Are disowned by the Afghans, though 8,000 
= ( *  Mashar i apparently of Lohani (Povindah) stock. 
z oh '—. z 
S aei Le. Tado, Jà The hills west of Dera Ishmail Khan. Are said 
Esots 2 Mila :— Ado Khidr, Pain- 15 to be of Kåkar ongin, though now distinct ; 5,000 
Se ae i da, Khadi” , Troglodytes. 
XXIX. } Ramdani; Mohra; Rajali; 12 | Between the Bûj spur of the Suleimån Mts. and too 
Jafars... Rawéni the Bozdar Biloches, 5 
1,790 3, 521,000 





Of the main sections in this table, Nos. I. to XII. inclu- 
sive are recognised as true Afghans, and of these, Nos. I. 
and III. (Durais and Ghilzaes) are by far the most impor- 
tant and influential. Since the time of Nadir Shah, the 
Durfnis have been the ruling tribe, the Popalzae division 
till 1818, the Barakzae from that year to the present 
time. They were formerly called the Abdali or Avdali, 
a name which has been traced to the Ephthalites and 
Abdela of the Byzantine writers of the sixth century. But 
it was changed to Dur4ni from the title of Durri-Dur4n, 
‘t Pearl of the Age,” assumed by the Sardar Ahmad Khan, 
of the Saddozae branch of the Popalzaes, when he 
usurped the supreme power at Kandahar on the death 
of Nadir Shah in 1747. The seat of government was 
removed from Kandahar to Kabul by his successor, 
Taimin Shah (ob. 1793), and this dynasty became ex- 
tinct in 1818, when it was succeeded by the Barokzaes. 
in Kabul, though various descendants of Ahmad Khan 
continued and still continue to assert ther claims to the 
sovereignty in Herat. 

Although mentioned in the national genealogies, the 
right of the Ghilzaes to be considered as Pukhtiins at adi, 
much less genuine Afghans, has been questioned. There 
certainly se@ms to be a flaw in their escutcheon, and they 
themselves, who always call themselves GAz/z, and not 

1 I have not succeeded fn obtaining the subdivisi na of this section, 


antl will feel obliged ifany reader of NATuRE will kindly’communicate them, 
together with any other omissions or rectifications that may occur to him, 


Ghtl-zae, claim Tiirki descent. The national tradition is 
that they entered the country in the tenth century under 
a certain Sabaktakin, of the Kilich Tirki tribe “anciently 
situated on the upper course of the Yaxartes” 1 (Syr 
Darya). But, however this be, they are now entirely assimi- 
lated in habits, dress, religion, and speech, to the other 
Afghan tribes, with the exception of a few who are still 
nomads, 

None of the other sections call for special remark 
except the Povindahs, who are at once agriculturists, 
traders, and warriors, their a; med caravans yearly fighting 
their way through the intervening hostile tribes down to 
the markets of the Panjab and Sindh. The name is 
supposed to derive from the Persian Parwinda, a bale of 
goods, and seems to be indifferently applied to the 
Lohanis, Waziris, Kakars, Ghilzaes, or any other tribe 
temporarily or permangntly forming part of thig singular 
“trades’ union.” By far the most important section are 
the Lohanis, the oldest and most numerous members of 
the association, and one of the most promising elements 
for the future pacific settlement and material prospects of 
the Poor 

Physically the Afghans may be described as, on the 
whole, a fine race. Their features, though often coarse 
and ugly, arg regular in the ep acrid a of the term, 
with, the occafional Jewish cast above remarked upon. 


7 H., W, Beli@y, “ Afghanistan and the Aghans,” 1879. 
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Type, long, oval face, arched nose, head mesaticephalous, 
that is, intermediate between the round and the long, 
measured horizontally, with cranial index 79 ;1 fair com- 
plexion, thick beard, hair and eyes generally black, but 
light blue or grey eyes and brown hair common amongst 
the Rohillas, as the Suleim4n highlanders are often cal- 
lectively called. 

The great bulk of the people are Sunnites, which is 
one of the causes of their profound aversion to the 
Persians, who are mainly of the Shiah sect. Yet the 
nobles and upper classes, especially amongst the Durdnis, 
usually converse and always correspond in Persian, The 
consequence is that the Pukhtu, or national language, has 
remained a somewhat rude idiom, seldom employed in 
literature, and in refined society regarded as little better 
than a provincial patois. Its importance philologically is 
considerable, for though usually grouped with the Iranian 
branch of the Aryan family, Dr. Ernest Trumpp (Gram- 
mar, 1873), gives it a more independent position as inter- 
mediate between the Iranic and Indic, while Prof. Haug, 
of Munich, now regards it as a separate member of the 
family. It is very harsh and spoken with considerable 
dialectic variety everywhere in Afghanistan proper except 
the Hazarajat, and also in the PeshAwar district of British 
India, The most marked dialects seem to be the Kanda- 
hari, Dir, Tirhai, Peshawari, Khaibari, Tarni, Vaziri, and 
Ushtarani, The Pashae and Laghm4ni, sometimes ın- 
cluded in the list, are not Pukhtu at all, or even Iranian, 
but distinctly Sansknitic, closely allied to the Siah Posh 
and KohistAni. A, H. KEANE 





THE METEOROLOGY OF SOUTH 
AUSTRALIA? 


M® CHARLES TODD sends us a well-written and 

eminently practical paper on the rainfall of 
Adelaide during 1878, illustrated with a map showing the 
positions of the 115 stations for the observation of the 
rainfall of that part of Australia and their rainfall for the 
year. Along with the monthly rainfall for 1878 there are 
printed the monthly means of forty-three of the stations 
at which the rainfall has been recorded for at least eight 
years, Since these stations extend right across the con- 
tinent from Palmerston in the north to Cape Northum- 
berland in the south, te are now, through this boldly 
designed system of observation, obtaining just notions of 
the agricultural and pastoral capabilities of the colony, in 
so far as these depend on that prime factor of climate, the 
rainfall. 

The rainfall of South Australia depends, on the one 
hand, on the ye pa rains, which extend from the north 
coast inland, and prevail from November to April; and 
on the other hand on the winter rams, which extend from 
the south coast northwards into the interior, and prevail 
for the seven months ending with October. 

The tropical rains extend in a ‘greater or less degree 
across the interior, as far as lat. 26 S., falling off very 
considerably, however, south & Daly Waters, in lat. 16° 
15’. The breadth over which these rains spread south- 
wards and their copiousness depend altogether on the 
strength and southerly dip of the north-west monsoon, 
and consequently in the years when this monsoon blows 
over Australia with diminished forge, a large tract of 
territory b&tomes nothing but an arid waste. 

A different state of things, however, prevails along the 
north coast and for a few hundred miles inland. There 
the summer rains fail not. At Palmerston, for example, 
the average of the past nine years gives a monthly fall 

* Barnaid Davis, “Thesaurus Craniorum ’* 
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for each of the four months, frẹm December to March, 
of 12°38 inches; m April, October, and November, the 
monthly mean is 3°68 inches; in May and September it 
is small, and in June, July, and Augast no rain falls, 
Here, then, is a large region, doubtless -with a great 
future before it as regards the supply of the markets of 
the world with fruits and other tropical pro@luee, such as 
have long been shipped from the rich plains of India and 
Ceylon. 

The winter rains occasionally extend well up into the 
interior, sometimes passing the centre of the continent; 
but generally they thin off about roo miles north of 
Spencer’s Gulf, and are heavy north of this gulf only 
along the Flinder’s range of mountains. The area of 
minimum rainfall of the continent extends from the Great 
Australian Bight to the northern extremity of the Flinder’s 
Range, over the plains to the east of this range up to 
latitude 25°, and spreads either way to within perhaps a. 
few hundred miles of the east and west coasts. 

The agricultural districts of South Australia are marked 
off by the method of distribution of these winter rains ; and 
roughly speaking, they le for some distance northwards 
along and in the immediate vicinity of the Flinder’s 
Range, and thence southwards along the coast to Cape 
Northumberland. This broadish strip of territory con- 
stitutes, then, the granary of the colony ; and looking at 
Mr. Todd’s rain returns in connection with the broad 
physical features of the region, it is likely alwa$s to 
remain s50. i 

The close connection between the average quantity 
of wheat reaped per acre and the rajnfall is shown in a 
table, giving for each year beginning with 1861 the yield 
per acre and the monthly rainfalls deduced from the 
observations of rain made over the agricultural districts 
during these eighteen years. In 1878 the rainfall over the 
agricultural districts was nearly 3 inches under the average, 
and the yield of wheat was only 7 bushels 9 Ibs., or nearly 
three bushels under the average. Still more instructive 
would the comparison be if; instead of lumping the districts 
together, their average rainfall and average yield of wheat, 
were presented in a separate form. 

The Meteorological Observations made at Adelaide 
Observatory, published monthly, show also the rainfall at 
all the rain stations with remarks, the appearance of 
which cannot but be watched with the liveliest interest by 
the Colonists. Thus in January, 1876, it is noted that 
the monsoon scarcely reached the MacDonnell Rangts, 
south f which, and as far as the east coast, drought 
prevailed; and in the following month the,information is 
given that although Io inches of rain fell at Port Darwin, 
the monsoon rains were comparatively light and barely 
reached the centre of the continent. 

The observations at the Adelaide Observatory are 
made, printed, and discussed with extremely satisfactory 
fulness for an observatory not furnished with continu- 
ously recording instruments. Of special value are the 
comparisons made of each month’s observations with the, 
means of these months from past observations. The 
sorting of the wind observations into the directions for 
each hour of observation, viz., 6 and 9 A.M., noon, 3, 6, 
and 9 P.M., give most interesting results. These show for 
the summer months a shifting of the wind from a south- 
easterly direction in the morning to a suth-westerly 
direction in the afternoon, a result doubtless due to the 
situation of Adelaide with reference to the heated inte- 
rior of the continent, as that heating varies during the 
twenty-four hours. 

The weak point of this system of meteorological obser- 
vation is the total absence of barometrical and thermo- 
metrical observations at all the stations exceps Adelaide. 
Such observations were made at some half dozen stations 
during 1861-64, but since then we, miss them from the 
reports. It would not be possible to exaggerate the 
importance, not only to the colonists themselves, but to 
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fhe whole body of metebrologists over the globe, of the 
establishment of such a sygtem of weather observation 
across this contjnent ; and, moreover, the establishment 
of an enne system of stations with their necessary 
equipment of instruments and observers, could not be in 
better hapds than his whose resolute will and organising 
genius girdled Australia with the telegraph. 





ALG} 


PROF. J. G. AGARDH has taken advantage of the 
leisure afforded by his retirement from the Chair of 
Botany which he has filled so successfully for many years 
at the Lund University, to compose another work on 
algology. This very interesting volume, which embodies 
the results of observations made by the Professor 
during a long course of years, on the Morphology of 
the Floridex, has just appeared in the Transactions of 
the Scientific Academy of Stockholm. It is written in the 
Swedish language, and is illustrated by thirty-three 
coloured plates of rare and little-known algz, and of 
microscopic details of many others, beautifully executed 
“by Swedish artists. It treats the subject in an exhaustive 
Taanner, as will be seen from a specification of the 
contents. The work is divided into three parts, each 
part being copiously illustrated by reference to the plates, 
and,to descriptions of different genera and species. 

Part I. treats of the general aspect and outer part of 
the Florideze—their development and growth; of the 
root and its different forms; of the stem, branches, and 
Jeaves. 

Part IY., treating of the structure of the Floridex, 
describes the nature of the cell-membrane and of the 
cuticle; the contents of the cell under different con- 
ditions of development; the various layers or strata of 
which the thallus is composed ; the connection between 
the different cells, and the manner in which this connec- 
tion is effected; the various ways in which the cells are 
formed ; their different positions, and the manner in which 
they are grouped and united with the several strata, 

Part ITI. describes the reproductive organs, namely, the 
antheridia, the sphzerospores, and the capsular fruit and 
cystocarp, and concludes with remarks on the so-called 
* double fructification.” This third part will doubtless 
attract the attention of algologists who may be desirous of 
kpowing whether the views of the Professor, in regard to 
the fertilisation of the fruit in the manner recorded by 
MM. Bornet and Thuret, have undergone anye change 
since the publtcation of the “Epicrisis ” in 1876, It will be 
seen from the present work, that although Dr. Agardh 
has made multitudes of microscopic observations on 
British and exotic algæ, at all periods of growth, and 
especially of the species which formed the subject of 
Bornet and Thuret’s experiments, he has not materially 
changed his opinion. He says that the observations 
hitherto recorded are too few in number to determine the 
question, and that, as yet, he has seen nothing confirmatory 
of the views of the French algologists. For his reasons 
and remarks we must refer the reader to the work itself. 
Tt is to be regretted that Dr. Dodel-Port’s very interesting 
observations on the fecundation of the Florides by 
Infusoria, of which an ‘abstract was given in NATURE, 
vol. xx. p. 463, were not published before the completion 
of Prof. Agardh’s work. 

Among the verbal descriptions and, illustrations are 
many which are especially deserving of the attention of 
British algologists. Capra them will be found micro- 
scopic „representations of the fruit, hitherto imperfectly 
described and fi d, of many British algae. The cysto- 
carpic fnftt of Caltithamnion cruciatum is now, it is be- 
lieved, figured for the first time. Among the whole figures 


1“ Fiorideernes Morphologi,” af J. G. Agerdh.e Kongl. Svenska 
Vetenskaps Akademiens Handlingar, Sindet 15, Na 6 ag 
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of alge is one of a species which, although found on our 
southern shores, is almost unknown to collectors. This 
species is Nitophyllum iitteratum [Plate xxvii. Figs, 1-4], 
which may—but very rarely—be seen in collections under 
the name of W. Hilliæ, From this last-mentioned species 
it differs in form, being more lobed, and also in the fructi- 
fication. The sphzrospores, instead of being scattered 
over the disc as in W. Hilliæ, are located between the 
numerous veins which mark the lower part of the frond. 
Minor differences are shown in the microscopic details. 
The capsular fruit of this species does not appear to be: 
et known. It therefore adds another instance to the 
ong list of Floride which hitherto have been found with 
sphzrosporic fruit only. 

There is some diversity of opinion as to the place ina 
general system of classification of certain alge of a red 
or purple colour, namely, Porphyra, Bangia, and Ba- 
trachospermum. By some of ike later algdlogists they 
have been placed among the Floridese, but Prof. Agardh 
is of opinion that they do not belong to the red sea- 
weeds. 

There is another group of algæ, which really belongs to 
the Floridez, whose position in the system still appears 
to be uncertain. We allude to the family, Corallineæ. 
We remember to have noticed that it is not included in 
the classification of the Florideæ in the Epicrisis. We 
are, therefore, the more disappointed that there is no 
notice of this interesting group in the present work. Dr. 
Agardh’s observations with regard to it would be most 
welcome. Had the present very valuable work been 
written either in Latin or English, it would undoubtedly 
have been more serviceable ; as it is, however, algologists 
who do not understand Swedish may learn a great deal 
from the carefully-executed plates. Should the work be 
republished, it would be desirable to add a table of con- 
tents and an index. 

The “List of New Zealand Alge”’ is a useful supple- 
ment to the “Flora Novæ-Zelandiæ” of Hooker and 
Harvey. It consists chiefly of species which have been 
brought home by Dr. Berggren. The names of Hooker 
and Harvey have been generally adopted; but all the 
species described have been re-examined by Prof. Agardh, 
and many of them re-named in consequence of such re- 
examination. The new species and varieties are about 
sixty in number. Descriptions are given of new species, 
and copious notes on such of the already known species 
as require this addition are appended. M. P. M. 





GAS AND ELECTRICITY IN PARIS 


SINCE the Jablochkoff light was established for the 
first time in the Avenue de l Opéra, it may be said 
that there has been in Paris a competition be- 
tween gas and electricity. The “ Compagnie Parisienne 
g’ Eclairage et de Chauffage’’ by gas is certainly one of 
the largest in existence, as it possesses every gas-work in 
Paris, and almost every one in the vicinity. A system of 
subterranean pipes and walves connects all these estab- 
lishments, so that gas generated in Courcelles can be sent 
to any part of the city and suburbs if required. Al these 
different works were conducted as separate establish- 
ments before the fusion which took place in 1854, under 
the auspices of the then existing Imperial Government. 
Two of these establishments are worthy of note—La 
Villette, as being the largest, the site of experimental and 
chemical work, and Vaugirard, where the retorts are 
warmed by the Siemens’ heat-generating process. 

Each of the twenty arrondissements of Paris has its 
special gas office. The Company also sells gas-engines, 
and makes great efforts to develop the use of gas as fuel 
fôr warmipg and cooking in private houses and shops. 
The, price gf gas is dearer in Pais than in any other 
capital of euros, and the arrangements are difficult to 
understand withgut an explanation of the French munici- 
pal institutions, ~ ° 
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The cry for more light having been raised in 
consequence of the experiments conducted with elec- 
tricity, a new gas burner has been invented by the 
Compagnie Parisienne, and placed experimentally in 
several large public thoroughfares, principally the Rue du 
4 Septembre, the Place de la République, tormerly place du 
Château d’Eau, and a pavilion in the Halles Centrales 
The burners used in the Rue du 4 Septembre are the 
largest, and all the new burners have been constructed on 
the same principle. The ordinary wing burners consume 
about 120 litres of gas each hour. In these improved 
lanterns six burners, representing an hourly consumption 
of 1,400 litres, have been placed at the six summits of a 
hexagon, In the centre is a hole for facilitating the 
introduction of air and better consumption. The effect is 
really highly satisfactory, and the luminous effect is far 
greater than in proportion to the gas consumed. A 
large number of coffee-houses, theatres, and first-class 
shops have adopted the burners for exterior use. It is 
impossible to use them within any building except 
markets, owing to the immense quantity of heat radiated, 
which would be a nuisance, at least in summer time. A 
number of these improved gas lamps have been placed in 
the Lyons railway station (passenger department), and 
will be, within a few days, used for competitive experi- 
ments with the Lontin electric light. 

Besides the hole for admission of air, a gas-pipe is 
placed ın the central part of the lamp. The apertuie has 
been disposed so that a small jet is always burning, and 
thus for lighting the Jamp it ıs sufficient to open the valve 
of the gas pipe, and the six peripheral burners are lighted 
at once. After midnight the jets are extinguished and 
the central one opened, burning with a consumption of 
120 litres per hour, or like an ordinary old gas-burner, 
The supplementary gas consumed by the city is paid for at 
a very cheap rate, about 1s. 6g. per thousand cubic feet. It 
must be said, moreover, that the Chambre Syndicale des 
Tissus and other commercial institutions have organised 
an agitation to oblige the Municipal Corporation to 
diminish the price of the gas. The Commission of the 
Municipal Council is at present deliberating upon that 
important question. A large factory, the Say Sugar 
Refinery, close to the Orleans Rauway Station, built a 
private gas-work for its own use. They consume yearly 
about 6,000,000 cubic feet, and will turn their own gas- 
makers, 

In electrical lighting tke division principle is repre- 
sented in Paris by the celebrated Jablochkoff candle, and 
a diversity of opinions have been expressed on the subject, 
The apparatus in itself requires no description, but it is 
necessary to explain the results which have been obtained. 

The Jablochkoff light, placed in an opal globe is consi- 
dered as perfectly suited to large shops and large public 
thoroughfares, although the diminution of hght by the 
interposition of the globe may be valued at 45 per cent, 
The price of effective light 1s enlarged in the same pro- 
ponon: This isthe reason why many persons suppose that 

om an economical point of vigw it will never do except 
in large open places, as the Pace de la Bastille, where 
semi-transparent globes are used without fear of any com- 
plaints from shopmen or street passengers. But even for 
illuminating these large places, it 1s supposed by many 
competent persons that other electric lights would be 
more succ@ssful, and at all events more economical. 
The only place where the Jablochkoff candles can 
be considered as unrivalled are large establishments 
like the Grands Magasins du Louvre, the Buttes 
Chaumont and the Ville de France, where the effect 
obtained is alone considered without much regard to the 
expense. The illumination of the Palais de l'Industrie 
during the evening sittings of the Exhibition of Fine Arts 
was a success last surimer, It was not attempted a second 
time during the Exhibition of «Sciences” Appliell , to 
Industry, owing to several circumstances, having nothing 


to do with the value of the system. At the Hippodrome 
the illumination is effected by a c&mbination of gas lights 
and Jablochkoff candles, ang ordinary regulators with” 
luminous pots carefully concealed. The general *ffect 
is quite satisfactory, but the expense in “motive power is 
considerable. ° 
Jablochkoff candles are used in the illugnigation of 
large works carried on at present on the Seine for re- 

airing the Pont des Invalides. These works have been 
interrupted for the last month owing to the frosty 
weather, but the Jablochkoff ight has worked admirably. 
The use of the Jablochkoff candles is progressing im- 
mensely in private establishments, although the Municipal 
Counci will in all probability discontinue the electric 
lighting of the Avenue de YOpéra, the Place de la 
Bastille, &c., from February 1, and keep it burning 
only on the Place de Opéra. This impendmg resolution 
is attributed to the prevalence of the gas interest. 

In the first months of the Jablochkoff trial, many com- 
plaints were made against the irregularities of the light ; 
now extinctions are almost unknown, and the red colour 
of the electric flame less frequent. 

Extensive preparations have been made in the green 
room of the opera for a companson between Jablochkoft 
and Werdermann candles, and will be completed in a few 
weeks, It is argued by Werdermann’s opponents that his 
light is merely incandescent light, and that the loss of 
illuminating power is far greater than with the Jablochkof 
system. M. Garnier, the architect, being intrusted with the 
task of reporting on the matter, it would be unbecoming to 
give an opinion before his verdict is published. M. Reynier 
has another incandescent light offering some analogy 
with Werdermann’s, but the contact being more intimate, 
the loss in power 1s larger, and the public exhibition of it 
has been considered a failure. It is regarded as merely 
an apparatus for lecturers wishing to show their audience. 
an electric light with few elements. The lamp is cheap, 
and its working quite regular. 

It should not be forgotten that even naked Jablochkoff 
lights lose a part {of their ıluminatmg power. A quan- 
tity of electricity, which may be valued at 30 per cent., 
passes through the insulating caolin or plaster.* Conse- 
quently it must not be wondered at, if some inventors 
tried to dispense with insulating lamina. 

M. Denayrouze, the former lessee of the Jablochkoff 
candle, has purchased the Jamin candle, in which the 
electric flame is directed by the attractive power of 
magnetism or electricity. Private experiments have been 
made, #nd they are preparing for an exhibition in one of 
the suburbs of Paris, M. Jamin having to decture at the 
Sorbonne on January 17 itis probable that the large hall 
will be illuminated by his own light on this occasion. 
This light company has purchased a patent for gas 
engines, and will try to use the gas under the furnace as 
fuel, dispensing with it for illumination. They are said 
to contemplate a public issue of shares for a large capital. 

It is known that the principal difficulties in the con-, 
struction of regulators, has always been the absolute 
fixity of the luminous point in space. It has led M. 
Serrin tothe invention of bis excellent regulator, But the 
use of the Jablochkoff light proved that inventors had 
gone too far m the way of complication, at least for 
street illumination, and where no dioptric,or catoptric 
arrangement is contemplated. M. Suisse was the first to 
start a lamp which may be regarded as a simplification of 
Serrin’s originale and is working very wel. The carbon 
is placed upwards, and descends in proportion as the 
negative is consumed. In order to diminish that con- 
sumption the diameter of the negative carbon has been 
enlarged. “ci 

A number of regulators have been tried in eOmpetition 


1 It shows that æ Jablcchkoff candle placed € an cpana globe is dimu- 
ished (1) o 70 by thes loss of the caoln, and 9) o so by the opacity of the 
globe, so that it gives only o 35 of the orginal iJluminating power. 
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or will be, but Suisse’s js now the only one which works 
yegularly at the Lyons railway terminus, in conjunction with 
a fey of Lontin’s regulato1g and with Lontin’s generator. 
The results ofythe illumination are quite satisfactory, 
eighteen lamps being fed at an expense of 36 kilogrammes 
of charcoal per hour during fifteen hours every day, and 
with an expense of 9 francs per hour, including three 
francs of royalty for the Lontin Company. When this 
extensive space was illummated by gas, the expense at 
Ig centimes per cubic metre was 6 francs per hour, 
and would have been nme francs if the gas were charged 
30 centimes, or the full price. The economy for the 
Company results from the immense augmentation of the 
light distributed. They were enabled to diminish by 70 
per cent. the number of hands engaged in night work, 
and the risks from fire are reduced to nothing. Lontin’s 
system will be tried within a few days, in competition 
with improved gas, on the platform of the passengers 
department. 

At the exhibition of the Palais de Industrie, Lontin’s 
machine is working regularly every day from two to 
the closing hour, which varied according to the hour of 
sunset. No accident has been recorded. Siemens’s 
machine has been very seldom at work, owing to several 
circumstances which prevented the public from making 
a direct comparison. The engineer of M. Siemens’s fac- 
tory having been selected as one of the jurymen, Siemens’s 
maohine was ifso facto out of competition ; consequently 
we will not risk giving any definite opinion at present, 
confining ourselves to known facts. We visited Sien.ens’s 
light at the works established by the universal firm at 
Passy, and we were very much satisfied with the effect 
which we witnessed, The illuminating power and regu- 
larity were out of question. 

All the work of the Jablochkoff candle is done with 
Gramme machines, which have been fitted with a current 
inverter. . 

Lontin, Suisse, and other regulators are worked with 
continuous currents, which is considered as more advan- 
tageous. 

Three different magneto-electric generators are before 
the public: Gramme, Lontin, and Siemens, based on 
similar principles, having a strong similarity in many 
respects, each of them claiming priority. We cannot 
presume to give a definite opinion on their special value, 
or on the value of their respective claims. Fhe question 
can only be settled by the city or the Government 
deciding for the illumination of some part of the,city or 
of some large public buildings. 

We can state, at all events, that the Meritens Company, 
has started new machines, which we witnessed working 
with regularity at the Continental Hotel on the occasion 
of a great ball; that the Alliance machine, although 
excellent for lighthouses, has proved too heavy, too ex- 
pensive, and too cumbrous for ordinary purposes. The 
Lontin machine is rotated at a rate of 200 or 250 turns 
per minute, and its rival from 700 to 800, which is a 
decided advantage in its favour. 

It is not our province to adjust the claims relating to 
the manner of exciting almost any number of currents 
with a single generator and an electro-magnetic divider. 
But all the visitors to the Palais de P Industrie have been 
astonished be the regularity of the Lontin light and its 
facility of combining the several arcs. 

The other day the Ouest Railway Company established 
in the terminus of La Rue Saint Lazare tBree rival lights : 
Lontin, Parisian Company’s improved lights, and Jab- 
lochkoff candles, 

We decline to give a definite opinion of the respecfive 
merits of the Lontin and Jablochkoff systems before the 
moment when the numerous measures officially taken 
with a new photometer and the expenses in,coals, electric 
carbon, and oil will bë made public ; butwe can say that 

light seems to be one-third dearer, and one-half only 
in genéral intensity. 


Somé of the great expectations raised when the Ja- 
blochkoff light was first exhibited have proved groundless. 
The shares of the gas compamies have recovered from 
their depression, and reached at least their former value, 
But it cannot be said gas has conquered electricity, as 
alectric lighting, with all its variety of origin and regula- 
tion, is gaining ground daily. Siemens’s agents are at 
present fitting a large factory at Meaux with their regu- 
ators and generators, The works of installation of the 
Senate and Chamber of Deputies would have been im- 
possible without the help of the electric light. A new 
influential daily paper, Gr? Bilas, has opened on the 
Boulevard de ’Opéra an “Halle aux Nouvelles,” with 
no less than eight Jablochkoff candles. There is no 
part of Paris where electric lighting has not been exhibited, 
and its appearance is no longer a novelty, which is an all- 
important thing for its propagation. 

In the meantime there are other inventofs trying to 
generate electricity by new means. M. Beaudet has 
started a bichromate battery which he calls uupolarisable, 
perhaps without any real ground, but which, at all events, 
keeps in tolerable regulation for many days. M. Clamond 
has continued to produce a real electric light out of a 
series of thermal elements, which was considered as a 
mere impossibility a few months ago. We cannot say if 
the scheme of hghting by electricity out of a stove which 
warms an establishment, or a furnace which creates 
steam, is a Utopia, but we witnessed during some hours a 
light generated by the Clamond process, and a large work- 
shop uses no other hghting process during the present 
winter. 

The Municipal Council of Paris should open a public 
competition for lighting a large place or building, and 
invite all inventors of regulators and magneto-electric 
machines to place their apparatus in the hands of a com- 
petent commission, otherwise the question of electric 
lighting will remain in the dark for years, as it will be 
impossible for private individuals to decide which is the 
cheapest light produced and the best regulator. 

W. DE FONVIELLE 





NOTES 

We regret to have to announce the death of Mr. George Wharton 
Simpson, the editor of the Photographie News, which took place 
at Catford Bridge on the r5th inst, He was well known to the 
large circle of amateur and professional [photographers as an 
able chemist, a lucid writer, and a careful experimenter. As one 
of the very earliest followers of photography, he was fully 
acquainted with all the many phases through which that technical 
science has passed, and we believe that very rarely, if ever, did 
he err in a matter of photographic history or technology. There. 
existed between the readers of his journal and himself a feeling 
of almost personal friendship, as no question was too trivial to be 
answered in his notices to correspondents, and the answer given 
was always of a kindly and helpful nature. To Mr, Simpson we 
owe, amongst other things, the perfecting of the collodio-chloride 
process, a process which for delicacy and permanency is up till 
now unrivalled. Mr. Simpson was also an occasional contri- 
butor to various daily and other journals, and some of these 
articles we hope may be reprinted, since they are really succinct 
histories of progress if the art-science with whith he was so 
greatly bound up. He will not easily be replaced in his editorial 
position, since there are few, if any, who have lived through the 
stirring times which have made photography what it is, and have 
followed it with the attention which he bestowed upon it. The 
large gathering of literary men and photographers at Abney 
pafi Cemetery on Tuesday last evinced the high esteem in which 
he waseheld. , i . 

Ir is rumoured that Dr. William Ogle, Fellow of Corpus 
Christi, Oxford, @nd Examiner in Natural” Science in the 
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University, has been appointed to succeed Dr. Farr in the Regis- 
trar-General’s Office. 


SIR JOSEPH FAYRER, K.C.S.1.; has been appointed Examiner 
for the Medical Service of the Army in Anatomy and Physio- 
logy, vice George Busk, F.R.C.S., who has resigned the 
appointment, , 


THE first meeting of the Society of Telegraph Engineers will 
take place on Wednesday, the 28th inst., when Mr. Preece, the 
new president, will deliver bis introductory addiess. 


M. Dumas, who is the Chancellor of the French Academy, 
pronounced the speech in answer to M. Taine, the new member. 
Everybody was struck by the spirited delivery and eloquence of 
the venerable perpetual secretary of the Academy of Sciences. 
The house was so full that even academicians were unable to find 
room on their benches. i 


Mz. Crookes has been exhibiting his wonderful experiments 
on radiant matter in Paris at the École de Médecine, on Thursday, 
January 8, and on Saturday, the 11th; at the Observatory on 
Thursday, the 15th; and at the Société de Physique on Friday, 
the 16th. On all these occasions Mr. Crookes met with great 
success. M, Salle, a well-known physicist, spoke in the name 
of Mr. Ciookes, who superintended the experiments. M. 
Gambetta and the Ministers of Public Works and of War were 
present at the Observatory, as well as the most influential 
members of the Institute. 


THE Times Philadelphia Correspondent telegraphs on Sunday 
that the Edison electric lights in Menlo Park were still burning to 
the extent of about eighty lamps. Mr, Edison, finding that defective 
vacuums have developed in a considerable percentage of the 
lamps, has for several days been experimenting to ımprove the 
mechanical construction of the glass globe containing the light 
so as to insure a permanent vacuum. Mr. Edison’s friends 
report that he is able to overcome the difficulty. Meanwhile, 
the manufacturing of additional lamps has heen delayed, while 
no ariangements have yet been made practically to use the light 
in New York. 


THE correspondent of the New York Herald has interviewed 
M.Dumas, M. Niaudet Breguet, Mr. Crookes, and M. Fontaine, 
the president of the newly established Syndicat d'Electricité. 
The object of the mtermews was to obtam the opinion of these 
gentlemen on the Edison light, and the results have been tele- 
graphed to America, We can state that they are not against the 
possibility of the success of Mr. Edison, 


WE notice an important communication which was made by 
Prof. Kessler at the annual meeting of the St. Petersburg Society 
of Naturalists on January 8, on the “Law of Mutual Help,” as 
one of the chief agents in the development and progress of 
organisms, Prof. Kessler, although an able follower of Darwinism, 
thinks that the struggle for existence would be msufficient to 
explain the progress in organicelife, ıf another law, that of 
sociability and of mutual help did not poweifully work for the 
improvement of the organisms and for strengthening the species. 
M. Severtsoff warmly supported this view, quoting several 
examples which prove that the unsociable birds are in a state of 
decay; 50, gfor instance, although the system of robbing 1s 
ideally organised by the hawks, neveitheless the species is in a 
state of decay precisely because of its want of sociability. 


On January 10 the Russian Physical and Chemical Society 
held at St. Petersburg its annual meeting. After the reports of 
the secretaries Prof. Mendeleeff gave an interesting address on 
the resistance of fluids ; he gave an historical sketch of the stb- 
ject, and, pointing ont Mow litgle it has hitherto begn'investigated, 
and how important it is,"he invited Russian physicists to give 
special attention to that part of hydrodynamics. Prof. N. 

e 


Beketoff, from Kharkoff, read a paper on the dynamics of 
chemical reactions, and explained th® electro-dynamical theory, 
he proposes to explain them. Pgof. Lentz made a commynica- 
tion on electrolysis, and M. Jablochkoff gxhibited his new 
galvanic element. 


M. LE Bon, in rendering an account of the progsess of his 
observations on the comparative mean weights of male and 
female skulls (Bul. of Paris Anthrop. Soc. t. v. fasc. 5) has 
explained the precanhons which he had taken to avoid errors 
arising from considerations of the differences, bodily stature, age, 
race, and social or civilised status. After taking all these con- 
ditions into account, he finds a difference of 172 grammes in 
favour of the skulls of men over those of women. He asserts 
that while a newly-born giil has a heavier brain than a newly 
born boy—an advantage which she rapidly loses—the women of 
inferior races are relatively superior to those of highly civilised 
1aces, in other words, woman does not advance, and consequently, 
the differences between her and man are constantly augmenting. 
If M, le Bon’s assertions are to be accepted as facts, they would 
undoubtedly seem-to point to the necessity of bringing the oppor- 
tunities of intellectual culture more closely within reach of women, 
but the learned doctor predicts that the abomination of desolation. 
will fall on society 1f women be 1emoved from the happy ignorance 
of their domestic hearths, Apart from his avowed preference 
for women with the cerebral capacities of savages, M, le Bon’s 
memoir will be found of great use to the student of craniology, 
by helping him to determine the mathematical relations of 
different parts of the head, and their bearing on other parts of 
the body. We are glad to learn that the great value of his work 
in elucidating various obscure questions of general anthopology, 
have secured for it the award of the Godard prize for 1879. 


AT Vienna a ‘‘ Verein, fur Hoblenkunde ” has been formed: 
with the object of investigating caves. Everybody taking an 
interest in this subject may becomea member. The subscription 
is only 5 florins per annum. Dr. Fianz von Hauer is the 
president, and Prof. Ferdinand von Hochstetter the vice-pre- 
sident of the new Society. 


THE next German Anthropological Congress will be held at 
Berlin early in August next, and will be accompanied by an 
exhibition, illustratıng prehistoric times in Germany. It will be 
closely followed by a Geological Congress to be held in the same 
city. 


e 
A MONUMENT of the late eminent natwalist apd horticulturist, 
Freiherr von Siebold, will shortly be erected in His native town 
of Wurzburg. 


THE Japan papers record the fact that an enormous piece of 
coral was lately dredged up near Tosa. It is stated to have five 
branches, the stem Being 15 inches in circumference and 5 feet 
in length. 


~ Tue Section of the Society of Arts formed in 1874 for the 
discussion of subjects connected with practical chemistry and its 
applications to the arts and manufactures, has been this year 
enlarged in its scope that it may include applications of physics 
as well as chemisty. At the six meetings of the present year 
the following papers will be read. The meetings are on Thursday 
evenings at eight o’clock, and the dates have been selected so 
that they do not ctash with those on which the meetings of the 
Chemical Society are held :—January 22, “The Teaching of 
Teghnical Physics,” by John Perry, late Professor of Engineer- 
ing, Japan; February 12, ‘‘Gas Furnaces and Kilns fot Burning 
Pottery,” by Herbert Guthrie, C.E. ; March 11, “Phe Noxious 
Gases Bil,” by Dr. S. K. Muspratt, F.C.S.; April 8, “On 
Recent Improtements in Benzine Colours,” by F. J. Friswell, 
F.C.S.; April 22, “On some Recent Advances in the Science 
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of Photography,” by Ca lis Abney, F.R.S.; May 13, “On 
some Physical Applicatıðns of Aii ” by Prof, W. G. Adams, 
F.R.S. 


THE Thunder gun ame: were continued at Woolwich 
last Friday, the object on that day being to test what is known 
as’ the “yeging” theory—the supposition that the tilting or 
displacement of the wad had to do with the bursting of the 
original gun. The experiments on Friday tended clearly to dis- 
prove this theory. 

Tur Public Works Department at Yedo have just published 


the Reports of Progress for 1878 and 1879 of the Geological 
Survey of Japan under Mr. B. S. Lyman. 


THE Indian papers state that experiments are about to be 
made in Cyprus to test the possibility of cultivating mango 
seeds, as well as the seeds of other Indian fruits and vegetables. 


EARTHQUAKES are reported (1) from Weisskirchen, where on 
December 22 at 5 A.M. a violent shock was felt; (2) from St. 


Blasien, in the Black Forest, where a shock was noticed on the’ 


same day at 10 P.M. ; (3) from Idria (Carniola), where a subter- 
ranean explosion took place at 8.30 P.M., combined with a 
violent shaking of the ground and a cannon-like report. Several 
shocks were felt at Churwalden (Switzerland, canton of Chur) 
on January 7, between 2 and 4 A.M. ; the last shock was accom- 
panitd with a noise like that.of thunder, so that people were 
awoke and dogs howled. In the Domochleg and at Savagnino 
only two shocks wee felt, at 3h. 45m. and at 4h. 30m. The 
shocks had the direction from north to south. 


AT Freiburg, in Breisgau, the beautiful and 1are pheno- 


menon of the fata morgana was observed at noon on December |: 


16, While the sun was shining the fine pyramid of the Cathedral 
tower showed itself reflected above, of course with the point 
downwards. The reflecting stratum of air was almost at the 
level of the summit of the tower, thus producing a most peculiar 
effect. 


WE are glad to see that the Epping Forest Field Club has 
been successfully formed, under the presidency of Mr. R. 
Meldola. From the tone which prevailed at the meeting of 
January 10, we should think the Club is likely to do good work, 
The original list of members is a pretty luge one, and contains 
several well-known names. 


THE continuation of frosty weather has produced *unprece- 
dented effects, ©n the Lower Loire round Saumur. The bed 
of the river having an extent of about 1,000 yards, and the 
depth of water being very shallow, the Loire was entirely 
frozen and the flow of water towards the sea was almost entirely 
stopped. ‘The consequence was that the level of the water was 
raised, and the walls pratecting the low lands in danger of being 
submerged, It was necessary to employ dynamite to open a 
channel for the water, Unfortunately a part of the stream has 
found its way into the low lands. New ice is coming from the 
high lands, and the military have been ordered to work under 
the orders of civilian engineers. 


AN ascent of Mount Hekla was made last summer by a lady, 
Miss Th, Petsson, daughter of the Bishop of Reykjavik, for 
the purpose of geological mvestigations, According to her 
observations the temperature at the bottom of the larger craters 
has of late risen considerably, while dense white columus of 
steam were rising from crevasses and holes which were hardly 
visible, eThe sulphurous odour of this steam was stronger fhan 
usual, The observations seem to indicate an approaching erup- 
ton of the volcano. mn 


‘AN interesting archzBlogical discovery has been made near 
Tehmke (in the district of Oldenstadt) consisting of some 1,200 
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mediseyal metal plates, so-called éractae. Most of them bear 
the stamp of a lion in varying positions, others that of a figure 
with sword and standard, and a horizontal key below. The 
objects in question are now in the possession of the ‘‘ Kreis- 
hauptmann ” of Oldenstadt, 


* THE German Postmaster-General, Herr Stephan, and Dr. 
Siemens, have succeeded in constituting an electro-technical 
society, which has for its objects the furtherance and deve- 
lopment of the technical application of electricity, the 
progress of the knowledge of electricity by means of its technical 
appliances, and the establishment of a place of meeting for 
German technical electricians, whose scientific and commercial 
interests will, of cowse, be greatly benefited by such mutual 
intercourse, 


“Tus additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Afacacus evthreus) from 
India, presented by Mr. F. C. Grosvenor; two Bankiva Jungle 
Fowls (Gallus bankiva), two Starred Tortoises (Testudo stellata) 
from’ India, presented by Mr. W. Dunn, C.E., C.M.Z.S.; a 
Bar-tailed Godwit (Limosa lapponica), a Grey Plover (Sguatarola 
helvetica), six Knots (Tringa canutus), thirteen Dunlins (Tringa 
cinclus), European, presented by Mr. F, Cresswell; three 
Chinchillas (Chinchilla lanigera) from South America, a Grey 
Struthidea (Struthidea cinerea) from Australia, a Red-throated 
Amazon (Chrysotis collarsa) from Jamaica, purchased; two 
Fulmar Petrels (Procellarıa glacialis), North European, đe- 
posited. 





OUR ASTRONOMICAL COLUMN 


THE ORION-TRAPEZIUM.—The following letter has been 
addressed to us by Prof. Holden, of the Naval Observatory, 
Washington :— 

‘In NATURE, vol. xxi. p. 117, there is a note on a seventh 
star in the Orion-traperium, which is 636 of G. P. Bond’s Cata- 
logue. It is there rated as mag. 13'3. Two other stars, 612 
‘and 618 of Bond’s catalogue are as near one of the larger stars as 
636 1s, and if it is intended to extend the nomenclature of seventh 
star, eighth star, &c., to these stars (which seems inadvisable), 
they should be included. Their positions from 6! Orionis are :—- 


Mag. A u (18570) 43 (1857 o). 
612 13°5 - 164 + 24°6 
618 13°71 - 4 + 24°6 


The magnitudes are too faint for Argelander’s scale extended, 
but serve to compare with that of 636 viz, 13°3. , 

“ As tests for large telescopes, quite a number of small stars 
discovered by Bond may be mentioned, whose positions are 
given in Annals of the Harvard College Observatory, vol. v. 
All of these really exist, as they have been repeatedly seen with 
the 26-inch refractor of this Observatory. They are Nos. 595 
Be gm), Got (15°6), 608 (14°3), 621 (eS) A (15°6), 631 
14°3), 666 (13°9), 677 (14°8), 676 (131), 642 (15°6), 675 (15°2). 
The faintness of these stars (which are much better seen with a 
low power than with a high one) speaks well for the diligence of 
the late George Bond, whde search in this region was very 
thorough. , Other small stars exist in the neighbourhood as 
follows :— 

“1. Rosse, No, 56, near G.P.B, No. 581. 

“2. A star, » G.P.B. No. 724. 

"3, A double-star, i E G. P.B. No. 685. 

“(2 and 3 were disævered by Lassell.) 

“4. Three stars in or near the region bounded” by the lines 
641 to 663, 663 to 652, 652 to 641. 

“5. A star or mass of nebula which is at et three years of 
age, has developed itself in the middle of the dark channel 
half way between 669 and 642. The star (?) itself is, roughly, 
_equally distant from 669, 641, and 642. 

e‘‘ There are no stars within the trapezium. 

ee Cooperereports a star following G.B. 516 a few seconds. 
Tcanpét find it. 

& Any observations onthese stars or on the celebrated variable 
654 (frequently ohgerved here) will be gladly received by me, 

® 
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and I shall be happy to have such for insertion in a paper now 
near'y ready on the Huyghenian region of this nebula.” 

For the convenience of such observers as may not have ready 
access to the ‘Annals of the Astronomical Observatory of 
Harvard College, vol. v.,” which contains G. P. Bond’s elabo- 
rate memoir on the nebula of Orion, the following differential 
positions of the stars mentioned by Prof. Holden, with referente 
to 6! Orionis, are extracted :—~ 


Dif. RA. Diff. Decl. Dif. R.A. Diff. Decl. 


No. 516 ...— 2760 ...— 29°5 | No. 652...4+ 30°2 0.41716 
58I ...— 76°... ~159°L 654... 33'2..+ I0'0 
595 ...~ 46°9...- 15'0 663... 55°5 .. F147'1 
601 ...~ 36°O...- 3I°0 666... 59°7...-195'°8 
608 ...— 23°7...- 180 669...  63°3...+100'0 
621 ..— 8'0...~ 36'0 675... 74°5..- 93°4 
625...~ 4 ..- 28 676. 78'5 ...— 276 
EZL t 3 ~ 677. 78'6 ... — 2014 
64I a IDG... HIIU 685.. 97°7...- 950 
642 ...+ 13 + 48 724 ...+183°3 ...-176'0 


It will be remarked that Prof. Holden states there are actually 
no stars within the trapezium, Mr. Burnham’s experience with 
the 184-inch refractor at Chicago is to the same effect. ; in the 
notes to his last catalogue of double stars, he writes: ‘Several 
obsérvers have seen, or believe they have seen, other minute 
stars in the trapezium, most of them using comparatively small 
apertures. While making the measures given above, and at other 
times, under very favourable conditions, the interior of the tra- 
pezium and the vicinity of the principal stars were carefully 
examined. ‘There was not the slightest suspicion ‘of any addi- 
tional stars, If the sixth star itself had been double, with a 
distance of 1”*o, it could not have been overlooked. I have 
very little faith in the real existence of these suspected stars after 
the failure of this and other large refractors to show them.” And 
he considers it is wholly improbable that they should all be vari- 
able in such manner as to render them at all times invisible during 
the last few years. Telescopes were not so perfect forty years 
since as they are now, and we might be perhaps justified in attrı- 
buting to optical illusion the supposed existence of the three stars 
within the trapezium, recorded S De Vico in 1839, and the star, 
near the effa” detected by Struve, which Gruithuisen claimed 
to have discovered about the same time, and which he says 
Schwabe had also seen with a 6-feet Fraunhofer. But what are 
we to say to the observations of Dr. Huggins, as detailed in 
vol. xxvi. of the Monthly Notices of the Royal Astronomical 
Society? They ap to point to something more than optical 
illusion, and notwiihstanding the negative testimony as to the 
actual existence of stars within the trapezium, to render it desir- 
able that a protracted examination of this region should be insti- 
tuted with telescopes of suiteble capacity, One of Dr. Huggins’s 
stars is not far from the position of a star in De Vico’s di 
{see Memoria intorno a partcchie Osservazioni . . . in Collegio 
Romano, P Anno 1839, plate I., and Gruithuisen’s Astronoméisches 
Fahrbuch, 1841, p. 143. 

THE TOTAL SOLAR ECLIPSE OF JANUARY 11.—A Renter’s 
tel brings intelligence of the successful observation of the 
total phase in this eclipse on the Santa Lucia mountain, Cali- 
forma, with the important addition that an intra-Mercurial planet 
has been again seen. In the longitude of this mountain the 
duration of totality upon the central line, employing the elements 
of the Mautical Almanac, would be only 3 seconds, with the 
sun at an altitude of 12°; if the semi-diameters adopted for 
eclipses in the American ephemeris are used, the duration would 
be even less—hardly 27 seconds. Under such circumstances it 
must have required very minute and skilful preparation and 
considerable smartness of execution to insure the results 


announced, 
e 


GEOLOGICAL NOTES 


Tue MSS. of Sartorius von Waltershausen, descriptive of 
Etna, have been placed, we understand, in the hands of Prof. 
yon Lasaulx, of Bieslau, with a view to publication. They will 
complete the colossal pile which the veteran geologist erected 
to the glory of his favourite mountain, . 

ANOTHER distingfished and venerable vulcanologist, "Dr. 
Abich has gone to Vierna to prepare,his petrographical tescrip- 
tions of the Caucasian region, in which fe has been so long at 
work, The facilities for fhe most delicate inalyses of rocks and 
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cted thither M. Renard, of 
the chemical and micras 


ae by the 





minerals at Vienna have likewise at 
Brussels, who has been entrusted wi 
scopic investigation of the alyssal 
Challenger from its great ocean survey. d is at present 
in this country arranging with the C; mmission as to 
the prosecution and ication of his labours, His beautifully 
drawn plates which illustrate the more remarkable facts brought 
to light by the CAallenger dredgi are being exquisitely re- 
produced by chromolithography in Vienna, 

In a recent number of the Bulletin of the United States 
Geological and Geographical Survey of the Territories (a 
prblication still contmued for a while, though the Survey itself 

as ceased to exist), Dr. F. V, Hayden describes the Two Ocean 
Pass which has for some years been known to se e the head 
waters of the Yellowstone from those of the Snake River. He 
confirms and extends previous accounts of tbis interesting locality, 
showing that it is a fat meadow-like depression cut by erosion 
on the watershed. During wet weather this marshy ground 
becomes a lake which drains-both ways, one branch fading its 
way into the Pacifc, and the other into the Atlantic, by one of 
the longest routes for running water on the surface of the planet. 


Pror, MARSH continues his erage ae of the fossil treasures 
continually arriving to increase the already ample stores at Yale 
College. He remarks that while the Mosasauroid reptiles are 
go rarein Europe that the type-specimen described by Cuvier still 
remains the most perfect yet discovered here, and the only one 
from which important characters have been made ont, in North 
America the group attained a marvellous development, and was 
represented by several families with numerous genera an spe- 
cies, of which the relics of not less than’1,400 distinct individuals 
are contained in the museum at Yale. 


Dr. MICHEL Movurton of Brussels has in preparation a 
work on the geology of Belgium. It will form an octavo 
volume of at least 500 pages, containing full descriptions of the 
different geological formations, with unpublished plates of the 
microscopic structure of rocks, copious lists of fossils, and an 
acconnt of e industrial maoues: E sach formaton, and will 
be followed by a complete biblio y of the geology, palæon- 
tology, and Lthology of Belgium, The re-issue or Damons 
beautiful and most trustworthy geological map of Belgium natu- 
rally suggests the desirability of some general guide to the public 
in perusing the map or travelling through the country, for the 
admirable srodrome of M. Dewalque can hardly now be procured. 
Dr. Mourlon’s position a3 one of the Conservateurs of the Royal 
Museum of Natural History, and his experience as a field geolo- 

ist both before and since his connection with the Geological 
urvey of Belgium, give him exceptional advantages for the 
preparation of such a work, which will no doubt be as duly 
appreciated by his fellow-countrymen as it will be welcomed by 
students of geology abroad. . 
e 





PHYSICAL NOTES ` 


OBSERVATIONS ot phosphorescence phenomena in high vacua 
of the nature described by Crookes and Maskelyne have been 
lately made on a variety of substances by Herr Stirtz of Bonn, 
in company with Herr Muller (Wied. Ann. No. 11). The fol- 
lowing substances gave phosphorescence (those marked with an 
asterisk were made red hot before being brought into the tube; 
in the ordinary state they showed little or no phosphorescence) :— 
Brucite,* magnesite, ™ Girne eee of magnesia, pitch-blende, 
wolframite, cerusite, adularia, orthoclase,* ekaolin,* axinite,* 
silicate of zinc,* zinc-spar,* double spar, apatite, franklinite, 
azure spar, fergusonite,* apophyllite,* dolomite, coelestine,* red 
spinelle, cobalt-glance, stannite, baryta, chromate of tron, lazu- 
lite, lepidolite, zinnwaldite, ankerite, greenogkite, pectolith, 
borax, cimnabar, leucite, sanidin, and Java meteoric stone of 
1869. A few luminous points were observed in crystals of 
arsenical iron and antimonite, Pieces of a phosphorescent sub- 
stance made red hot are luminous with a different colour from 
that of pieces of the same not made red hot. In cerusite the 
phosphorescence is Jost through heating. The authors give a list 
of substances which do not phosphoresce. ° 

A SYSTEM of electrical storing, considered to b@free from the 
disadvantages of other systems, 1s described by Professors 
Houston and*eThomson in the Franklin Institute Fournal for 
December, 1879! They use a saturated solution of zinc sulphate 
in a suitable vessel, having at the bottom a plate of copper, to 
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which is connected an insyfated wire. At or near the top of the 
wessel, and immersed in the solution, is placed a second copper 
plate er one of hard carbon, or@netal unchanged by contact with 
zinc sulphate solut#on and less positive than metallic zine ; this is 
also connected, with a wire.’ A current from a dynamo-electric 
machine is sent in the direction from the lower to the upper 
plate, the yesult being deposition of metallic zinc on the upper 
plate and the formation of a dense solution of copper sulphate 
overlying the under plate. The cell, after charging, constitutes 
a gravity cell, and continues a source of electrical current till re- 
conversion of all the co sulphate into zinc sulphate, with 
deposition of copper on the lower plate and removal of zinc from 
the upper, The cells, in charging, may be arranged in multiple 
arc or in series, and differently from that in discharging, according 
to the object. The authors believe it possible to store and recover 
5o per cent, or more of the 50 or 60 per cent. which good 
dynamo-electric machines realise in external work of the power 
used in driving them. Thus 25 per cent. of the original power 
may be given out secondarily as electric current. Assuming that 
in the best steam engines 20 per cent. of the heat energy of the 
coal may be utilised, then about 5 per cent. of the heat energy, it 
is thought, may be recovered after storage as current; but even 
with this small percentage the economy would be much superior 
to the use of zinc and other materials in the ordinary battery in 
production of current. 


In a recent paper to the Vienna Academy, by Prof. Exner, on 
the theory of inconstant galvanic elements, proof is offered that 
there is no so-called galvanic polarisation in elements, but that 
the phenomena referred thereto are attributable to the oxygen 
dissolved in water. The electromotive force of an element with 
only one liquid appears accordingly as a constant which is in no 
way affected by any polarisation of the negative pole. It is 
further shown that the force of a Smee element is not altered 
when its platinum is ‘replaced by some other metal, provided 
only this do not itself give rise to chemical processes. 





GEOGRAPHICAL NOTES 


Dr. EMIL Hous will read a paper before the Royal Geo- 
phical Society next Monday evening on his journey from the 
iamond Fields through South Central Africa to the upper 
waters of the Zambesi. Dr. Holub, we understand, has for 
some time been exhibiting at Prague a small museum of zoo- 
logical and ethnographical curiosities collected during his various 
journeys in Southern Africa, which has attracted much attention, 
and he is coming to England to attend this meeting at the special 
invitation of the Council of the Geographical Society. 


THE Colonies and India reports the return of Mr. Alexander 
Mitchinson after some years spent in Africa. He appears to 
have arrived on the Gambia in 1876, and to have journeyed with 
a smal) number of followers into various parts of Afric® Fol- 
lowing the course of the Niger, he visited the waterfalls, and 
returning tothe west coast, made excursions into the country in 
various directions. After a brief rest his travels were again 
resumed, and from the Gaboon county Mr. Mitchinson made 
his way into Angola, and from Benguela proceeded viá Bihé to 
Lake Ngami, returning to the coast at Walfisch Bay at the end 
of 1879, The notes which he made in the course of his travels, 
are said to contain much interesting matter, 


n In the current number of the Zour du Monde M. Désiré 
Charnay, the well-known archzological explorer of Southern 
Mexico, Yucatan, and Madagascar, has commenced an account 
of what he saw during the six months he recently spent in Aus- 
tralia. His observations on the aborigines, their legends, cus- 
toms, and traditions will no doubt be interesting, and his story 
will certainly bg well ulustrated, M, Charnay, who returned to 
Europe not long since, had, previously to his visit to Australia, 
spent some time in the East Indian Archipelago. 


Dr. BENJAMIN BRADSHAW, who was met®*by Major Se 
Pinto, during his famous journey near the Zambesi, and who 
was also with the late Mr, Frank Oates when he died near the 
Tati settlement on his way from the Victoria Falls, arrivedein 
Capetown"a short time ago, presumably to make another trial of 
the ways of ejivilisation. Dr. Bradshaw has spent a long time 
in the Matabele country and other parts of the Zambesi basin, 
living the life of the natiyes and makmg zoological collections 
for his own amusement and benefit. During his wanderings he 
has acquired a considerable amount of information respecting 
the less-known parts of the Zambesi and some of its tributaries, 


which, we have reason to hope, may be made public before 
ong. 

A CORRESPONDENT in the Glasgow Herald advocates the 
formation of a geographical society in that great commercial 
centre, the second most populous city in the kingdom. We 
bave on several occasions pointed out the advantages of the 
formation of such societies in our chief ports, by means of which 
much useful information might be tapped that otherwise would 
not see the light. No better field could be found for such a 
society than Glasgow. 


PROF. NORDENSKJOLD and his staff evidently do not consider 
that their work was fished when they got outside Bebring’s 
Strait in the Vega. During the brief stay of the ship at e 
they made excursions into the island to examine its mineralo; 
and natural history. Great preparations have been made for the 
reception of the Vega at Naples. The King of Sweden desires 
that the professor and the captain should visit Rome, Brussels, 
Paris, and. London, and join the vessel again at Copenhagen, to 
be ultimately received at Stockholm, 


Dr. Orro FınscH left Honolulu on July 30 last,fon board 
the barque Hawaii, and arrived at Dshaloot, on the island of 
Bonham (the principal island of the Marshall group) on August 
21. He intended to investigate this island thoroughly, as it 
appears that this has never before been done in a scientific 
manner. From Bonham Dr, Finsch will proceed to the islands 
of the Radak group. 


News from Dr. Stecker, the well-known companion of Dr. 
Gerhard Rohlfs, stated that he was going to leave Benghasi at 
the beginning of the present month, in order to proceed to Bornu 
by way of Fezan. 


A FRENCH Company intends io cut a canal through the 
Isthmus of Corinth. Steps have already been taken to obtain 
the permission of the Greek Government, 


THE German residents of Sydney have founded a branch of 
the Berlin Central Union for Commercial Geography. 


Mr. IM THURN, of the Georgetown Museum, whose labows 
in British Guiana have been referred to in NATURE, arrived in 
England last week. 


THE SIXTH CONGRESS OF RUSSIAN 
NATURALISTS 


THE Sixth Congress of Russian naturalists began at St. 

Petersburg on January 1, by a public meeting in the great 
hall of the University, The number of members present was 
very large—1,200—of whom 500 were from the provinces, and 
thirty-eight weie ladies. Prof. Kessler was unanimously elected 
President, but the bad state of his health not allowing him to 
fulfil this function, he was made honorary president, Prof, 
Beketoff being elected as the active one. 

At the first public meeting, Prof. Wagner gave an interesting 
address on the ‘‘ Means of Solution of the complicated Problems 
of Natural Science,” and after a bnilliant sketch of the methods 
of science, he drew the attention of naturalists to the necessity 
of the study of physiological chemistry, and especially of the 
problems connected with albuminous matters. 

Two proposals were then discussed :—On the scientific explo- 
ration of Bulgaria, and on the necessity of making complete 
botanical collections of Russiag plants, 

The second public meeting of the Congress, held on January 7, 
was opened by an address by Prof. Timiriazeff, on the physio- 
logical significance of chlorophyll in the life of plants, on the 
absorption by it of solar rays, and on the limits of the produc- 
tivity of the soil. After this the president proposed that the 
several projects of scientific inquiries approv by the Congress 
be transmitted to a specfl committee, which would femain as a 
permanent institution after the Congress, and see to the carrying 
out of these projects ; the proposal was unanimously accepted by 
the Congress, and will be accomplished, if the Ministry of Public 
Instruction does not oppose, as it has done hitherto, the creation 
of a permanent scientific association of all Russian naturalists. 
Prof, Mendeleef proposed the pnblication of a popular descrip- 
tiow of Russian colonies, being a sketch of their climate, soil, 
flora, fauna,*and economical condition’ ; the proposal was 
appro Préf, Dobroslgvine gave an eaddress on the relations 
between natural sciences and hygiene. The latter has only one 
point in common with medicine—general pathology—whilst any 
progress in the department would be ifopossible if it were not for 
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the collective work of those who labour in the wide field of In the Section of Anthropology were the following commu- 
natuial science, all most important advances in hygiene, being | nications:—By Prof. Stid (Dorpat), on the relation betweem 
made by the researches of eminent specialists in natural science. | the indexes of the skull and thatgof the head; by Dr. Lubinsky 
Finally, Prof. Mendeleeff made the proposal to publish a new | on the sight, being the result of numerous obgervations upon the 
scientific periodical, ciews of the Russian navy, which obseryations gstablish a cer- 

At the last public mecting of the Congress, Professors | tain connection, difficult to explain, between the power of si ht 
Sokhotsky and Kovalsky made a proposal to found a Russiah | and the breadth of the chest. The communiqetign by M. 
Astronomical Society, and Prof. Tchebysheff proposed to solicit | Dokouchaeff, on the pre-historic man of the downs of the Oka 
from the Government pecuniary help to the Moscow Mathe- | river, deals with a subject of great interest, as he affirms that 
matical Society ; both proposals were agreed to. M. Severtsoff | the range of downs which we see along the whole of the course 
gave a very interesting lecture on the orographical structme of | of that river must afford a great amount of pre-historic remains, 
“Central Asia and on its influence upon the geogiaphical distribu- | as is the case with the downs of Volosovo and Lviniy, both 
tion of animals. Prof. Andreieff develop the idea as to the | having yielded thousands of such remains. Prof. Inostrantseff 
necessity of giving instruction in natwal sciences in prima’ discussed at length the various sub-divisions of the stone period, 
schools, and M. Gerd 'gave an address on the impulse which and M. Anoutchin gave an interesting note on the frontal 
could be given to the study of nature in Russia, its flora, and | suture, which seems to appear most frequently in races of a 
fauna, by the teachers of the primary schools; he demonstrated | higher degree of civilisation. 
by numerous facts that this help would be very effective, An interesting feature of these Russian congresses is the 
as a great nymber of teachers would be ver; glad to work on | existence of two special sections, those of scientific medicine and 
that field ; therefore, he proposed to draw up good programmes | of hygiene; the latter section has assumed a great importance, 
for these studies, as well as simple man of the necessary | thanks to the energy of several eminent hygienists, as Drs. 
elements of science. Both proposals were met with the warmest | Erisman, Dobioslavine, Vyrouboff, and others. A question 
cheers of the numerous auditory, but we fear that they will meet, ; being raised about the hygiene of railways, the section of hygiene 
as have former proposals ofthat kind, with strong opposition from | had two special sittings on this subject, and a committee was 
the actual Ministry of Public Instruction, After an address by | appointed to draw up a programme of investigations on the 
Prof, Wagner, on the sociability of animals, the Congress closed | dress of railway employés, the number of hours of work, 
its sittings ; the mext Congress to be held at Odessa. the sanitary state of railway stations, and of dwellings of 

In the Section of Astronomy and Mathematics we notice the | employés, accidents, the transport of cattle, &c, A great number 
following communications ;—By Prof. Davidoff, on a new | of other questions, as to the disinfection of dwellings, epidemics, 
method foe the exploration of functions, which method enablesus | &c., were discussed, and we hope that the work of the settion 
to deduce various theorems from one general principle; by M. | will be of great importance for this kind of investigation. 
Preobrajensky, on the integration of Laplace’s equation by means Several other important communications were made in the 
of quateinions, the communication having given rise to very | Physical Society, and in the St. Petersburg Society of Naturalists. 
animated discussion ; and by M. Tchebysheff, on parallelograms, | which both have had their annual meetings during the Congress. 
being a brillant exposition of their importance in mechanics, 
together with a discussion of several points of theoretical import- 
ance, An interesting memoir was read by Prof. Bougaeff, on 
subtractionjin the theory of numbers, which deals with several 
inportant philosophical points of mathematical investigation. 
Other communications were by MM. Markoff, Joukovsky, and 
Vasilieff, on Bernoulli’s equation. 

In the Section of Physics and Meteorology we notice the fol- } 
lowing communications :—By M. Ziloff, on the magnetisation of | 
liquids ; by M. Collin, on the luminous properties of electrodes ; 
by Prof. Oettinger, on electricity; by Fr Pantionkhoff, on the : 
meteorology of Bulgaria as compared with South-Western 

i 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxForD.—On February 3 the question of the Natural Science 
Degree will again come on for discussion ın congregation. Last 
term, it will remembered, the proposa! to grant a special 
natural science degree was defeated after a close division, the 
Principal opposition to the motion coming from the scientific 
members of congregation, It was thought that a separate 
science degree, not carrying with it the privileges of the master 
of Arts Degree, would be regarded as`an inferior degree, and tend 
to lower the position of science in the University. A clause is 
now proposed by an influential body of residents—including 
Prof. ing, Dr. Mark Pattison, Rector of Lincoln, A. Vernon 
Harcourt, Prof, Green, Prof, Lawson, and Prof, Nettleship—eto 
the following effect :—‘‘ Every person who shall have been 
admittef to the degree of Master of Natural Science, shall also 
be admitted to the degree of Master of Arts.” ° 

At the Umverdity Museum Prof. Clifton will continue his 
course on Statical Electricity and Magnetism ; Dr. Odling will 
continue his lectures on Organic Chemistry on Mondays and 
Fridays at noon, instead of on Mondays and Thursdays as here- 
tofore. The examination for the Radcliffe Travelling Fellow- 
ship will begin in the Museum on Tuesday, Febuary 10, at 
I0 A.M. Candidates are requested to send in their names to Dr, 
Acland, at the Museum, on or before Feb I. 

At Christ Church Mr. Vernon Harcomt will form a class and 
lecture on Quantitative Analysis; Mr. Baynes will lecture on 


Russia; by Dr, Woeikof, on the various causes of perturbations 
in the diurnal changes of temperature; and by Baron Wrangel, 
on changes of level in the Black Sea. This level has continuous 
fluctuations ; it is always lower during the night, and reaches its 
maximum at mid-day in all sea-ports of the northern and the 
eastern coast; itis also at a minimum in October and a maxi- 
mum in May, the difference between these two levels being 18 
inches. The following communications of general interest were 
also made in the Section of Physics :—Dr. Woeikof exhibited a 
new map, showing the distribution of rainfall in all parts of the 
world; M. Borgmann made a communication on the influence 
of the inductive currents on the development of temperature 
duing magnetisation; Prof, Lemstrom (Helsingfors) unded 
his theory of terrestrial magnetism ; Prof. Tchebysheff read a 
memoir on centrifugal 1egulators, and exhibited two of his in- 
vention; and M. Tchikoleff, on electric lighting. 

In the Peg ees Geology ec i ineralogy we notice commu- 
nications rof, Lentz, on the level of the Amu-D ; b : ynami 
Prof, Fr. Schmidt, on recent formations on the shores of the Thermodynamics and, Electrod i s ` : 
Gulf of Finland; and by M. Armatelsky, on diluvial formations | , M. ROUGET, Professor of Physiology in the Faculty of Medi- 
in the Government of Chernigov, . cine at Montpellier, is nominated Professor of General Physiology 

In the Sections of Botany and Zoology we notice the commu- | in the Museum of Natural History of Paris, in suecession to the 
nications by¢M. Tikhomiroff on the bacftria which cause disease | late Claude Bernard. 
of the Age ate ae Sele production of these bac- 
teria ; f. in, on the development of fishes; and b X 
M. Sidorof, on the insets destroying sorn in Russia. > 7 SCIENTIFIC SERIALS 

A most interesting communication was made to the Section of Annalen der Physik und Chemie, No. 12, 1879.—Analogies 
Physiology Prof. Setchenoff, on the absorption of oxygen | betfveen fluidity and galvanic conductivity, by O. Grotgan.—On 
an nitrogen 7 blood. Besides, we notice communications by ' the magnetisation of iron 1ings, by A. v, Ettingshausen.—The ball- 
Prof. Goloubeff, on the vibratile epithelium ; by Dr. Tsiboulsky, | shaped electro-dynamometer, by J. Frohlich.—On grfdual passage 
on a new method of determining the amount of Blood in ani- ; of the band-spectrum of nitrogen into & line-spectrum, by A. 
mals; by M. Wedensky,.on the innervation of the resp&atory | Wullner.—On €tokes’s law, by 8. Lamansky.—On a bi-constant 
motions of the Rana temporaria; and by Piof. Tarkhanoff on | dispersion formula, by E. Lommel.—On the dichroitic fluores- 
the amount of blood of man. e cence of magnesium-platinum-cyanide ; experimental proof of 
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the perpendicularity of the light vibrations to the plane of 
polarisation, by E. Lommel.—On a small alteration of the 

unset grease-spot photometer, ®by A. Toepler.—On the refrac- 
tion of sound-wavé&, by K. W. Schellbach and E. E. Boehm.— 
On the specificsheat of water according to Dr. Baumgartner’s ex- 

eriments, by L, Pfaundler.—Reply to the observation of O. E. 
Meyer, bye. Boltrmann. —On the application of the telephone 
to measurements of resistance, by F. Niemoller.—On the motion 
of glaciers, by K. R. Koch and F. Klocke.—On hailstones with 
ice-crystals, by Ed. Hagenbach.—On hailstones of uncommon 
size, by P. Merion. (In a paper prefixed to this number, Prof. 
Clausius defends himself against some aspersions, by Herr 
Duhring, regarding‘his relations to Robert Mayer, à propos of the 
mechanical theory of heat.) 


THE Sisungsberichie der naturwissenschaftlichen Gesellschaft 
Tsis in Dresden (1879, January to June) contain the following 
papers of interest :—On the recent geographical and geological 
investigations of the United States of America, by Dr. Gemitz. 
—On the coal flora of the Lugan coal-pits, by H. Krone.—On 
the constitution of dichlornitrophenol, by Dr. Schmdt.—On a 
new form of the influence machine, by Dr. Topler.—On the 
action of chloride of lime upon absolute alcohol, by Dr. Gold- 
berg.—On a gas-stove with arrangement for oxidation, by Dr. 
Hempel.—On a new dye, by Dr. Schmitt.—On the isomerism 
of ethanes, by Dr. Goldberg.—On the tension of threads and 
Poggendorff’s fall machme, by Dr. Amthor.—On a discovery 
from the later stone period made in Bohemia, by W. Osborne 
(with 5 plates).—On the prehistoric centres of culture in Schles- 
wig, by Herr Michelsen.—On some objects found by Dr. Schlie- 
mann in his excavations in Greece and Asie Minor, by Dr. 
Fiedler.—On a discovery of urns at the Hradischt, near Stra- 
donic (Bohemia), by W. Osborne.—On the occurrence of Cas- 
tanea vesca, La, by Dr. Friedrich.—Various smaller botanical 
papers of minor interest.—On the theory of Watts’s centrifugal 
regulator, by Dr. Ritterhaus.-On some galvanometric methods 
of multiplication, by Dr. Topler.—Remarks on Wallengren’s 
work concerning Linnzeuy’s species of the genus Phryganea, by 
M. Rostock.—On the Neuroptera of Saxony, by the same; a 
most elaborate treatise with complete list and catalogue.—On 
the Hemiptera fauna of Transcaucasia, by Dr, von Horvath.— 
Obituary notices of Dr, Eduard Losche and H. G. Ludwig 
Reichenbach, 


Reale Istituto Lombardo di Scienze e Lettere, vol. xii. fase. 
xvil.—xviiii—This number contains a survey of the year’s work, 
announcements of prizes awarded (wi-h abstracts of memoirs), 
aud of prize subjects, &c. 

Fasc. xix.~-Stratigraphic observations on the precarboniferous 
formation of Valtellina and Calabria, by S. Taramelli.—On the 
dilgtation of the heart in disorders of the ventricle, by Prof. de 
Giovanni, 

poe de Physigue, December, 1879.—We note Rere the 
following :—-Me&surement of the wave-length of obscure calorific 
rays, by M. Mouton.—Displacement between oxygen and the 
halogen elements united with metals, by M. Berthelot.—A 
spectroscope for studying the phenomena of fluorescence, by M. 
Lamansky, 


Journal of the Franklin Institute, December, 1879—-On a 
new theory of the retaining wall, by Prof. Du Bois.—A system 
of electrical storage, by Professors Houston and Thomson.— 
Steam boiler explosions, by Messrs. Corbin and Goodrich, 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, January 15.—‘‘ On Chemical Repulsion,” by 
Edmund J. Mils, D.Sc., F.R.S. 

While engaged ın some researches on the propagation of 
chemical change, I have incidentally encountered a new order of 
phenomena, which the title ‘chemical reputsion” may serve 
provisionally to designate. A brief outline of the experiments is 
given in the following paragraphs, 

Upon g glass plate, lud in a horizontal position, is poet 
enough solution of baric chloride to cover it completely to a 
considerabledepth. On this solution is placed another glass 
plate, provided with a small central perforation; when the two 
plates are firmly pressed, together with the hands, most of the 
solution is extruded, and only a very thin layeref it left between 
the plates. All excess of the solution having been removed 
from the outer surfaces of the plates as well as from the perfora- 


tion, some dilute hydric sulphate is now introduced into the 
perforation. This reagent attacks the baric chloride, throwing 
down a white precipitate of sulphate; and, proceeding partly by 
diffusion, partly by flow, does not cease to widen in every direc- 
tion its figure of advance, until the edges of the plates are 
attained. If the perforation is circular, the figure of advance is 
creia ; in other words, the chemical development of a circle is 
a circie, 

Let us now suppose the two plates to be square and equal, and 
let the upper one have two circular perforations, equidistant 
flom the centre of the square, and situated upon its diagonal. 
Let also two circular developments of baric sulphate be caused 
to proceed, as before, from two perforations simultaneously, 
At first nothing remarkable is observed, but in a short time, the 
two growing circles begin to exercise a visible retardation on 
each other’s progress ; so that the figure of advance is no longer 
circular, but oval. [This retardation is of couse observed only 
between the perforations; and not outside them, where the 
motion is entirely free.] As the development ofe the figures 
continues, so also does the retardation at their neighbouring 
edges increase; the final result bemg (however long the experi- 
ment may be prolonged), that the other diagonal of the square 
is completely and permanently traced out in a line of no chemical 
action, i 

The above experiments are of fundamental importance, and 
they obviously adinit of endless vanety, Of this, a few illustra- 
tions may suffice, 

If the upper plate have three ‘perforations, situated on the 

ints of a central equilateral triang le, there are three repulsion 
ines; these end at the centre of the triangle, where they form 
a trilocular point, and traverse its sides midway at right angles. 

When the upper plate has four perforations, situated on the 
points of a central square, there are four ah peat lines ; these 
end at the centre of the square, where they form a quadrilocular 
point, and traverse.its sides midway at right angles, 

A very beautiful modification of the precedmg iment 
consists in simultaneously developing a circle from a (fifth) 
central perforation, This last circle has no means of esca 
from the surrounding four. The result is, that it eventually 
forms a square figure bounded by repulsion lines, and having 
four symmetrically situated repulsion Jines at its corners. 

It is easy to demonstrate that the chemical repulsion in these 
experiments does not depend upon flow. Two superimposed 
triangular plates, for instance, in neither of which is any perfora- 
tion, give three repulsion lines on immersion in dilute hydric 
sulphate. From each corner a line proceeds midway (if the 
triangle be equilateral) to the centre. fn this effect diffusion is 
alone concerned. A 

In addition to hydric sulphate and baric chloride, other pairs 
of reagents may be used with success; and I anticipate no difi- 
culty in obtaining results in which precipitation is not concerned. 
A beginning has also been made with experiments in tridimen- 
sional development. 

The complete explanation of what I have termed ‘‘ chemical 
repulsion” will probably demand a varied and considerable 
amount of experimental work. From some incidents of the 
investigation, so far as it has hitherto proceeded, I am disposed 
to believe that the motion in any plane chemical figure is not 
along the radius, but at right angles to the radius ; and this sup- 
position will, if verified, explain the repulsion. The existing 
results afford proof of the following propositions, viz :— 
(1) Chemical action can take pigce at a distance ; and (2) Two or 
more chemical actions, identical except in position, completely 
exclude one another. 


Chemical Society, January 15.—Mr. Warren De La Rue, 
president, in the charr.—The following pa were read On 
the effects of the growth of plants on the amount of matter 
removed from the soil* by rain, by Dr. J. H. Puevost. Soil 
3 inches deep was placed in two g earthenware pans 
17 inches in diameter on July 21 ; 4 grm. of white clover seed 
was sown in one, the other being blank. The were 
exposed till October 4, The drainage-water was collected and 
analysed ; that from the clover soil contained 48'1 grains of solid 
matter per gallon, the other 220. The author concludes that 
raim removes much more matter from an uncropped than from a 
cropped soil.e-Mr, Wynter Blyth described a simple apparatus 
for the freatment of substances in open dishes to volatile solvents. 
Thee dish is placed insid a cast-iron , and covered with a 

lass bell-jar, withecondenser attached, the joint between the 
ottom of the pan and the bell-jae being made tight with 
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mercury. —On dibromanthraquinones, by Mr. W. H. Perkin. By 
heating bromine with anthraquinone, a dibromanthraquinone 
is formed, melting at 245° C. ; by boiling tetrabromanthracen with 
chromic acid, dissolved in'a large excess of glacial acetic aci 

isomer 8 dibromanthraquinone is obtained, melting at 275° C. 
By theaction of caustic alkalies on these bodies, alızarin is formede 
in both cases. The author discusses the formation of this 
substance. In the case of the a body, two other colouring 
matters were formed with the alizarin, one dyeing mordants, the 
other not. The author is investigating these bodies. He 
appends a note in which he concludes on further examination 
that Auerbach’s isopurpurin is a mixture of flavopurpurin and 
anthrapurpurin, and ıs not identical with anthrapurpurin.—Mr. 
Warington contributed some notes on some practical points 
connected with his laboratory experience. He has used with 
great convenience the indiarubber joint covered with mercury, 
which was proposed by Dr, Frankland as a substitute for the 
steel blocks connecting the laboratory and measuring tubes. At 
first the indiatubber wore out rapidly; this was prevented by 
tying it above the conical stopper as well as below He re 
commends the ing of laboratory benches, &c., by heating the 
wood and then rubbing in paraffin; the wood is thus protected 
from the action of acids, In the determmation of nitrates by 
Frankland’s process, the author suggests the addition of a drop of 
dilute hy: oric acid, to ensure a complete reaction between 
the mercury and the nitric acid. By means of a solution of 
diphenylamine in strong sulphuric acid, the author has detected 
by the blue coloration produced qybosth of a milligram of 
hydrogen as nitric acid.—On the melang and boiling points of 
certain inorganic substances, by T. Carnelly and W, C. Williams. 


Zoological Society, January 6.—Prof. Flower, F.R.S., 
president, in the chair.—Prof. Newton, M.A., F.R.S., V.P., 
exhibited, on behalf of Mr. G. B. Corbin, a specimen of Acan- 
thyllis (sive) Chatura caudacuta, the Needle-Tailed Swift, shot 
near Ringwood, in Hampshire, in July, 1879, remarking that it 
was the second example of this Siberian species which had been 
obtained in England.—Mr, John Henry Steel, F.Z.S., read a 
series of preliminary notes on the individual vanations observed 
in the osteological and myological structure of the Domestic Ass 
(Equus asint A, communication was read from Mr. E. W. 
White, C.M.ZS., containing notes on the distnbution and 
habits of Ch/amyphorus truncatus, from observations made by 
the author during a recent excursion into the western provinces 
of the Argentine Republic, undertaken for the purpose of ob- 
taining a better knowledge of this animal.—Dr. Foka Mulvany, 
R.N., read a paper on a case which seemed to him to indicate 
the moulting of the horny beak in a Penguin of the genus 
Endyptes.—Mr. O. Thomas, F.Z.S., read the description of a 
new species of Jf«s, obtained from the island of Ovalau, Fiji, 
by Baron A, von Hugel, and proposed to be called Mus Auegeli 

er its discoverer.—A communication was read from Mr. R, 
G. Wardlaw Ramsay, F.Z.S., containing a report on a collec- 
tion of birds made by Herr Bock, a naturalist employed by the 
late Lord Tweeddale, in the neighbourhood of Padang. Three 
species were described as new and proposed to be called Dicrurus 
sumatranus, Turdinus marmoratus, and Mytophoneus castancus, 
—Dr. Ginther, F.R.S., read a description of two new species 
of Antelopes, of the genus eotragus, N. kirki from Eastern 
Africa, and N. mo/aris, from Damaraland. 


1 Geological Society, January 7.—He: Clifton Sorby, 
president, in the chair.—Edward Bagnall Poulton was elected a 

ellow, and Prof. A. E. Nordenskjold, Stockholm, and Prof. 
F. Zirkel, Leipzig, Foreign Members of the Society.—The 
following communications were read :—On the Portland rocks 
of England, by the Rev. J. F. Blake, F.G.S. The author gave 
a general account of the relation of the several Portland rocks 
in the areas of their development to each, other, and hence de- 
duced the history of the Portland ‘‘episode.” The name is 
used on the Continent in a wider sense than in England, and 
this use was shown to be unjustifiable. After giving an account 
of his observations on the rocks at Portland itself, and dividing 
the lmmestones into the building-stone and flinty series, the author 
showed that the so-called ‘‘ Upper Portlandian” of Boulogne 
corresponds to the latter, and the upper part of the ‘ Middle 
Portlandian” to the Portland sand, He then endeavoured & 
prove, by the proportionfte thigkness, the indications of change 
„in the lithology, and the distribution of some of thé fossils, that 
the rest of the so-called ‘ Middle” and the ‘Lower Port- 
landian” are represented integral portichs of the Upper 
Kimmerldge, which are thus the ‘f normal” form corresponding 


to what the author calls the ‘‘ Boulognhin episode.” The series 
in the Vale of Wardour has made out pretty completely. * 
The Purbeck is separated by a bahd of clay frgm the Portland, 
and is not amalgamated with it. The building-stones and flmty 
series are here seen again; and a fine freestone ‘occurs at the 
base of the latter. The representatives of the Portland sand 
were considered to be older than those of other difhi@s. The 
relations of the Purbeck to the Portland rocks at Swindon were 
vey carefully traced; and it is shown that, while the upper 

“of the latter put on here some peculiar characters, the 
former lie on their worn edges. The upper beds of the Port- 
land, which have been referred to the sand, correspond to the 
freestone and the base of the flinty series of the Vale of War- 
donr ; hence the Purbecks of Swindon may be coeval with the 
upper beds of the Portland to the south. At the base of the great 
quarry and elsewhere in the neighbourhood are the ‘‘ 7rigonia- 
beds,” beneath which is clay, hitherto mistaken for the Kimmei- 
idge clay ; and beneath this are the true Portland sands, with 
an abundant fauna new to England. The limestones of Oxford- 
shire and Bucks were considered to represent the ‘' 7rigonta- 
beds ” only; and, as the Purbecks here lie for the most part 
conformably, it was suggested that they were formed ina lake 
at an earlier period than those at Swindon, which are of a more 
fiuviatıle character. Hence the Portland episode, considered as 
marine, was at an end in the north before it was half completed 
in the south.—On the correlation of the drift-deposits of tke 
north-west of England with those of the midland and eastern 
counties, by D. Mackintosh, F.G.S. 


Anthropological Institute, Jan. 13.—John Evans, D.C.L., 
F.R.S., vice-president, ın the chair.—Dr. Hack Tuke read a 
paper on ‘‘ The Cagots.” The author showed that the popular 
etymology of the word Cagot, from ‘‘ Canis Gothi,” is probably 
inaccurate, and accepted the suggestion of M. de R that 
Cagot is derived from the Celto-Breton word caced (leprous) ; it 
is easy to see how readily this would assume the form of cacou 
(as it is in Brittany actually applied to these people), and so the 
French Cagou or Cagot. The conclusions at which the author 
arrived as to the origin of the ots were as follows :—1. The 
Cagots are not the descendants of the Goths; they are not a 
distinct race, but a despised class among the people of the 
country in which they live, 2. They are not more subject to 
goitre or to cretinism than the inhabitants of the adjacent district 
—in short, cagotism and cretinism are in no way allied. 3. The 
present representatives of the Cagots are now recognised by tradi- 
ton, and not by their features, and are not distinguished by any 
peculiar mental or physical disorder. 4. Although nothing like 
leprosy, or leucoderma, has for a long time affected the Cagots, 
and no one on the spot regards them in-this light, there is 
evidence to show that they were originally either lepers labowing 
under a particular variety of leprosy, or were affected with leu- 
coderma, the form of the affection accounting for their bemg 
regarded as in some respects different from ordinary lepers, 
though shunned in the same way. 5. Many were, no doubt, 

ly suspected of leprosy in consequence of some slight 
skin affection ; others, again, in later centuries, were members 
of families in which the disease had died out,—-The Director 
read two ge by Mr. Alfred Simson, on the Jivaros 
and the Canelos Indians, The tribe of the Jivaros is a 
large one, and one of the most distinguished, independent, 
and warlike in South America. They speak a language 
of their own, Jivaro, and occupy the country generally hom 
the Upper Pastassa to the Santiago, both rivers included, 
down to the Pongo de Manseriche, on the Marañon. They 
are hospitable, and their houses are 1 and built of 
palms. They have a most perfect method of scalping, by which 
the victim’s head is reduced to the size of a moderately large 
orange, maintaining tolerably well all the features : the skins cut 
round the base of the neck, and the entire covering of the skull 
removed in one piece. This is then dried gradually b; means 
of hot stones pleced inside it, until the boneless head shrinks to 
the required size. They also wear their slain enemies’ hair in 
long plats round the waist, Great festivities take place when a 
child} at three or four years of age, is initiated into theeart and 
mysteries of smoking. The Jivaros of the Pintug, have the 
habit of vomiting nearly every morning by the aid of a feather, 
arguing that all bod remaining in the stomach overnight is un- 
wholesome and ‘undigested, and shoul@ therefore be ejected. 
Canelos, the once” attractive Spanish settlement, but now 
forlorn Indian village, is situated on the left bank of the Bobo- 
naza, one,of the most important, if not the largest, of the 
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e tributaries of the Upper Pastassa, and is inhabited by a mixed 
tribe,of Indians in whom th chief element is Jivaro, though 
some of the bette traits of these seem to be wanting in them. 
Their language is Quichua, Their fighting is done entirely with 
the lance, which is their inseparable companion, and all the 
author’s gttsmpts to induce any of them to part with his weapon 


were fruitless. 
PARIS 


Academy of Sciences, January 12.—M. Edm. Becquerel in 
the chair.—-M. Daubrée presented the second part of his 
Synthetic studies of experimental geology ; it treats chiefly of the 
chemical and mechameal phenomena of meteorites (which are 
compared with the deeper rocks).—On meteorological observa- 
tions in May at Zi-ka-wei, in China, by M. Faye, Storms go 
from China to Japan, following a like course to that of storms 
coming to Europe from the Atlantic. They are independent of 
the prevailing monsoon, and conversely, neither preventing the 
other. M. Faye finds support for the theory of gyratory move- 
ments propagated downwaids.—On the kinematic geometry of 
deformations of bodies, elastic, plastic, or fluids, by M. De Saint 
Venant.-Some observations on a note of M. Wurtz (C. R., 
December 22, 1879), by M. Sainte-Claire Deville.—Evolution 
of the inflorescence in Gramineæ {first ), by M. Trécal. He 
considers here (1) the formation of the primary axis; (2) the 
order of appearance of the branches; (3) that of their growth.— 
Influence of the nature of carbons on the electric light, by M. 
Thu Moncel, In 1855 he called attention to the advantages of 
using carbons of vegetable origin for the electric light. In 1859 he 
protiuced an electric candle with plates of charcoal ina tabe,—On 
the disaccord apparent between the heights recently observed 
on the Seine and the previsions of the hydrometric service in the 

ge through Paris, by MM. Lalanne and Lemoine. M. 
Belpand’ empirical laws apply only to the natural state 
of the river, but ceased to apply in the early days of January, 
owing to the effects of the abnormal freezing of the Seine (which 
occurs several times in a century). M. Dumas and Gen, Morin 
made some remarks, the General pointing out that the breaking 
up of the ice sometimes proceeds up the river, sometimes down ; 
in the latter and more dangtrous case explosives and other 
means should be promptly used to open the block.—On the 
photographic spectra of stars, by Dr. Huggins.—State of the 
tunnelling operations of St. Gothard, by M. Colladon. The 
works have been retarded. From November 11 to January 1 
{fifty-one days) the advance of the north gallery was only 
34‘90 m, against 173'10 m. in the forty-nine days previous, This 
was due to pressure of an unresistant rock met with, which 
crushed the strongest wood-work, The perforation will likely 
be complete in the end of February or beginning of March,—On 
tgeatment of phylloxerised vines, by M. Marts.—On glyco- 
genesis in infusoria, by M. Certes. Treated with iodised seram, 

ey present similar effects to those whereby M. Ranvier, with 
this substances proved the presence of glycogen in lymphatic 
cells, (The effects on Several organisms found with infusoria are 
also indicated.) The vitality of animalcules is an important 
factor in glycogenesis,—Resistance of pucerons to severe cold, by 
M. Lichtenstein, Phylloxera and others successfully resisted 
cold of 11° and 12° below zero in December.—Determi- 
nation, by M. Gylden’s methods, of the motion of the planet 
Hera (103), by M. Callandreau.—On the polygons inscribed 
in a conic, and circumscribed on another conic, by M. Dar- 
boux.—Solar cyclone, by M. Thollon. Observing a peculiarly 
dark spot on January 3, he peiceived two opposite deflections of 
the lme C, corresponding to velocities of 60 and 137 km. respec- 
tively, in the vast cyclone.—On the thermal laws of the electrie 
sparks produced by ordinary partial discharges of condensers 
(second note), by M, Villari. The galvanometric deflections caused. 
by incomplet® discharges are proportional to the quantities of 
electricity forming the discharges. The heat generated by the 
spark is directly proportional to the quantity of electricity 
forming the spark,—Variations of the nfignetic declination 
deduced from regular observations at Montcalieri in the period 
1871-78, by M. Denza. These agree in the main with observa- 
tions at ether Italian places, and at Prague, Christiania, MuAich, 
and Greenwich, pointing to cosmical causes —On the Thomson 
galvanomettr, by M. Gaiffe. The scale-indications are not pro- 
portional to the values of the currents measured, the angles of de- 

ection of the needle being doubled by reflectien of the mirror. 
This somce of error he seeks to correct by ung a bifilar - 
sion fermed of two cocoon-fibies.—On the potash contained in 
the clay of arable soils, by M. Perrey. Clay constantly contains 


potash varying ordinarily from 2 to § per cent:, sometimes from 
1'8 to 7°3 per cent.—On the tension of dissociation of hydrate of 
chloral, and on the vapour-tension of anhydrous chloral, by MM. 
Moitessier and Engel.—Effects of intra-venous injections of 
sugar and gum, by MM. Monutard-Martin and Richet. Sugar 
dnjected into dog’s veins always causes polyuria and glycosuria, 
and does not affect the blood-pressme. um has an opposite 
effect ; it diminishes the polyuria previously produced by sugar, 
and at length completely stops the secretion of urine; it also 
increases notably the tension of blood in the arteries.—On the 
phenomena arising from ligature of the inferior vena cava above 
the liver, by M, Picard. 


VIENNA 


Imperial Academy of Sciences, October 23, 1879.—The 
eaithquakes of Carinthia and their lines of shock, by Prof. 
Hoefer.—On the histiogenesis of sclerosis of the posterior fibres 
of the spinal cord, by Dr. Weiss.—On the forces operative on 
diamagnets, by Prof. Bolzmann.—Determination of path of the 
planet Bertha (154) by Herr Anton, 

November 6, 1879.—The long-haired common guinea-pig 
{Cavia Cobaya longipilis}, by Dr. Fitzinger.—Fish-fauna of the 
Cauca and the rivers in Guayaquil, by Dr. Steindachner,— 
Shell-fish fauna of the Galapagos Islands, by Herr Wimmer.— 
The von Muller collection of Australian fish, by Dr. Klunzinger. 
—On the humour passages of hyaline cartilage, by Dr. Spina. 
agite measurements in Kremsmünster in July, 1879, by 
Herr Liznar.—On compounds from animal tar: III. Lutidine, 
by Prof. Barth and Herr Herzig, 

November 13, 1879.—Researches on the development of the 
central nerve-tissue, by Herr Stricker and Dr. Unger. —On the 
action of the safety-valve in steam boilers, by Herr von Burg.— 
Firing under water, by Herr Lorber. 

November 20, 1879.—The following among other papers were 
read :—The sporogon of Archidium, by Prof. Leitgeb.—Con- 
tributions to a knowledge of the hen’s germ at the commencement 
of brooding, by Herr Koller.—On the last multiplier of differ- 
ential equations of higher order, by Prof, Winckler, 

December 4, 1879.—On the striction line of the hyperboloid 
as rational space curvë of fonrth order, by Herr Migotti.—On 
processes of degeneration and regeneration in uninjured peripheric 
nerves, by Prof. Mayer. : 

December 11, 1879.—On waterspouts observed near Cartea, 
by Herr Miksche.—Researches on the comse of conduction in 
the spinal cord of the dog, by Dr. Weiss.—A contribution to 
the theory of urine-secretion, by Dr. Gartner.—On a new isomer 
of gluconic acid, by Herr Honig.—On the theory of mconstant 
galvanic elements, by Prof. Exner, ° : 
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THE FUNDAMENTAL DEFINITIONS AND 
PROPOSITIONS OF GEOMETRY, WITH ES- 
PECIAL REFERENCE TO THE SYLLABUS 
OF THE ASSOCIATION FOR THE IMPROVE- 
MENT OF GEOMETRICAL TEACHING 


DESIRE to offer some suggestions respecting the 
form and arrangement of the elementary definitions 
and propositions of the Euclidian geometry. It has ap- 
peared to me that the recent German textbooks upon the 
subject have made a great improvement upon the older 
system, as,developed in the works of Euclid and Legendre. 
I have but recently obtained the “ Syllabus of the Associa- 
tion for the Improvement of Geometrical Teaching” and 
compared it with the corresponding parts of a summary 
of my own, the latter still in an inchoate state. 

I now take the liberty of making some remarks ona 
few points on which I should be greatly pleased to know 
the views of those interested. In making them, however, 
no attempt will be made to go below the fundamental 
conceptions of the subject which are taken for granted in 
ordinary textbooks. It may be assumed that there is a 
general agreement that these conceptions are to be taken 
for granted, and that the only question is respecting their 
form and arrangement. One general remark may not, 
however, be out of place. The aim of elementary geometry 
is to present its definitions and propositions in a perfectly 
logical arrangement, so that each defimtion shall be a 
complete description, and nothing more, and each pro- 
position be founded strictly on definitions and axioms. 
It may. be doubted whether this perfect ideal is attainable. 
Tt might be claimed that our elementary conceptions of 
relations in space have been derived from experience by 
processes of abstraction and generalisation, in which no 
logical order was follawed, and that it is impossible to 
arrange them with that perfect unity which logical method 
aims at. However this may be, it will, I think, be con- 
ceded on all sides that all our systems have-hitherto been 
mere approximations to an ideal which no one has actually 
reached, 

In framing a geometrical definition three different ob- 
jects may be aimed at. 

1, To express our fundamental conceptions of the thing 
defined in the niost accurate form possible. 

2. To specify those qualities which most completely 
differentiate the thing defineddrom all other things. 

3. To describe its axiomatic properties, or those which 
are subsequently used in demonstrating propositions 1€- 
lating to it. 

We thus have three tests which we may apply toa 
definition and which may lead to Hifferent judgments of 
it. In most cases the same definition will be reached 
which ever object we have in view. The: only concept 
the definitions of which can be separately classed under 
all three heads is, so far as I have noticed, that of a 
straight line. The fundamental quality of a straight Ine 
ag we conceive of ig is, I think, that of symmetry, or 
similarity of properties with respect to space on albsides 
of it, A line which 1s throughout its , whole length þer- 
fectly symmetrical, haviyg no properties" on one side which 
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it does not equally possess on aẸ other sides, is.a straight 
line. A curve is concave on one side and convex ¢n 
another, The definition f Simpsoy’s Euclid ‘that a 
straight line lies evenly between its extreme points, may 
be considered as an attempt to formulate this conception 
of symmetry. ee 

The definition which most completely differentiates a 
straight line from all others is that of some editions of 
Euclid and Legendre as the shortest distance between two 
points. It is to be remarked, however, that neither of 
these properties is directly made use of in demonstrating 
the subsequent theorems of geometry. The axiomatic, 
definition of a straight line, if I may be allowed to use the 
expression, is that of Playfair’s Euclid, as being lines 
which must coincide throughout if they coincide in two 
Points. 

Quite similar to that is Definition V. of the Syllabus. 
This class of definitions, or the axioms in which they are 
embodied, include the only ones which serve as a basis. 
for the subsequent theorems of geometry. 

It is to the definition of plane figures given in the Syl- 
labus that the attention of those interested in this subject 
is especially asked. S 

The following are extracts from the Syllabus : — 


“ Def. VII—A plane figure is a portion of a plane sur- 
face inclosed by a line or lines. 

“Def, VIII.—A circle is a plane figure contained by 
one line, which is called the circumference, &c. 

“Def, XXIL—A plane rectilineal figure 1s a portion 
of a plane surface inclosed by straight lines. 

“Def. XXVIIL—A triangle is a figure contained by 

three straight lines.” 


These definitions agree with those of the old geometry 
in defining plane figures as inclosed portions of a plane 
surface. It seems to me that in no part of geometry 
is greater reform needed than in this. 

Figures on a plane surface should, it seems to me, be 
defined as lines simply, and not as portions of the surface. 
The following are some of the objections against the pld 
and in favour of the new system of definition :— 

1. By Defivition VII., as quoted above, an ellipse is a 
plane figure because it incloses a portion of a plane sur- 
face, but a parabola or hyperbola is not. Three ‘straight 
jines may form a figure, but two cannot. But if we form 
a figure of three straight lines we must cut off all those 
portions of each line which lie outside of its intersection 
with the other two as forming no part of the figure. 

2, In the modern synthetic geometry figures are con- 
sidered in a more general way as formed of lines, A 
triangle, for instance, is a combination of three indefimte 
straight lines. To this we may, if we please, add the 
restriction that no two shall be parallel, and that all three 
shall not pass througha point. The quatirilateral is a 
combination of four such indefinite lines, to which again, 
if necessary, may be applied the restriction that no three 
shall be parallel or pass through a point; the circle.also 
becomes the line, not the inclosed space. Therefore when 
th@student, whose ideas of such figures are onlythose of 
the elementary geometry, passes to the study gf-the higher 
geometry, he is obliged to form a new set of conceptions 
for the same ¢erms ; so great a change, for instance, as 
substituting thé conception of three indefinite straight 
lines for that of a triangular piece of paper. He réads of 

$ o 


294 See og 


NATURE 


[ Zan. 29, 1880 





the intersection of circles, gnd must understand that it is 
something radically different from any intersection of the 
two round planes which he haf been taught to consider as 
circles, 

The same change must be carried into space of three 
dimensions? Studiss of what in the elementary geometry 
have been termed solids, when made by modern mathe- 
maticians, are not studies of solids but surfaces. An 
ellipsoid in modern mathematics is not a solid but a 
surface. Of course we cannot reject the conception of 
an inclosed area, but this area must be regarded as some- 
thing distinct from the figure itself, just as we regard the 
perimeter as something different. I do not see that 
anything but good will result from the change here 
proposed. 

In Definition XI. the idea of a “straight” angle is 
introduced to express the angle of 180° between two lines 
emanating from a point in opposite directions. I should 
like to submit the question whether the term frat angie is 
any better. The converse of straight is bent or crooked, 
terms which can hardly be applied to an angle. But the 
converse of flat is sharp or obtuse, terms which can be so 
applied. Thus, before seeing the syllabus, the term 
“flat” appeared to me better than “straight.” The 
introduction of this angle must be regarded as one of the 
greatest improvements in elementary geometry, but it 
does not seem to have been introduced into the subse- 
quent theorems of the syllabus in which the old designa- 
tion of two right angles has been retained without essential 
alteration. Intimately associated with the fundamental 
definition of angular measure ere the theorems relating to 
tight angles and to the impossibility of straight lines having 
a common segment ; the following three propositions are 
jn fact closely connected. 

Two straight lines cannot have a common segment. 

All tight angles are equal to one another. 

If a straight line stands upon another straight line it 
makes the adjacent angles together equal to two right 

angles. 

The treatment of these propositions by Euclid seems 
extremely unsatisfactory, and the order in which thty are 
given in the syllabus a great improvement. 

Euclid takes the equality of all right angles as an axiom 
and afterwards proves from it that two straight lines 
cannot have a common segment, But it seems evident 
that the equality of right angles depends upon and pre- 
supposes the impossibility of a common segment. It 
must first be self-evident that two straight lines cannot 
have a common segment before it can be evident that all 
right angles are equal, 

The third of the propositions just quoted, as considered 
both by Euclid and Legendie, seem to me unnecessary 
and circuitousecourses of reasoning carried through solely 
to avoid the conception of the sum of two right angles 
being itself an angle. This circuit is all the more readily 
taken from the fact that neither of them has considered 
it necessary to give a general definition of what shall be 
meant byethe sum of two angles. The syllabus gives t&is 
definition agg from it alone, without any reasoning what- 
ever, it follows that the sum of the two angles referred to 
ig a flat angle. . * 

As an additional illustration of the simplicity intro- 
duced By the consideration of the flat angle we may take 


Theorem XXVI. of the syllabus, that the interior angles of 
any polygon, together with four right angles, are equal to 
twice as many right angles as the figure has sides. In 
the new notation we would’ say that the sum of the 
interior angles of the polygon is equal to a number of flat 
angles two less than the polygon has sides, an obvious 
simplification, 

With reference to Definition XII. I would suggest the 
question whether it would not be better to reserve the 
term “adjacent angles" for the pair of angles which a 
straight line makes with another at the point of meeting, 
We might call these supplementary angles, but the term 
is suggestive not simply of an arrangement of the two 
angles but of any pair of angles, wherever or however 
situated, which together make a flat angle. We certainly 
need some term to correspond with the NMedbenwinkel of 
the Germans, and I know of none in our geometry. 

In Theorem VI, of the syllabus, which is the same as 
as Proposition V. of Euclid, namely, “The angles at the 
base of an isosceles triangle are equal to one another,” the 
syllabus suggests a different demonstration from that of 
Euclid. The extreme complication of the demonstration 
given by Euclid is very striking, and it will be interesting 
to see how it arose. Apparently Euclid wished to avoid 
the conception of turning a figure over and applying it to 
itself. But the validity of this turning over is presup- 
posed in the demonstration of the theorem, for without it 
the equality of two triangles having two sides and the 
included angle equal would be true only for triangles in 
which the two sides are similarly situated. This question 
is of especial interest when we apply it to the correspond- 
ing case of two equal solid bodies which are mutually 
obverted or in other words each of which is represented 
by the image of the other seen in a looking-glass. Aie 
we entitled to assume that two such bodies are identically 
equal when it is impossible to bring them into coinci- 
dence? The only reason why we cannot bring them into 
coincidence is that our space is cqnfined to three dimen- 
sions. Could we open out a fourth dimension in space 
the one body could, by simple rotation through 180°, be 
brought into the form of the other and thus made iden- 
tically equal to it. A man by turning a properly directed 
somersault in such space would come back into our 
natural Euclidian space, turning right side left without the 
mutual arrangements of the parts of his body, even to the 
minutest atoms, undergoing any change whatever in 
their relative positions; and therefore without any 
change, so far as we could see, in the performance of the 
vital functions. But as a feurth dimension is necessary 
to the actual performance of such an obversion, so in 
plane geometry, the third dimension is necessary to the 
obversion of a plane figure. The syllabus, and so far as 
I know all the elementary geometries in ee are 
silent on the validity of this process. 

The question whether Theorems X. and xI. that the 
greater side of every triangle is opposite the greater 
angle, and the greater angle opposite the greater side, 
should be regarded as independent and demonstrating in 
entirely diferent ways is interesting. Since only one 
side and ong angle can be in the rglation of opposition 
how is*it possible that the ont theorem should be true 
witout the other? Does not one theorem follow from 
the other by the*rule of identity, and]can they not be 


a a a a eT ( | 


Fan. 29, 1880] ° 





combined into the single theorem that the greater side 
and the greater angle are opposite each other ? 
SIMON NEWCOMB 





THE SCIENCE OF STATESMANSHIP ° 


Po science and politics are two very different 
things; some progress has been madein methodising 
the facts and inductions of political economy, but politics is 
still little more than a chaos of party prejudices and per- 
sonal invective. Yet there is surely no reason why political 
action, the conduct of the State, should not be guided by 
scientific method quite as much as the conduct of a scien- 
tific exploring expedition such as that which has so 
recently sailed over the North-East Passage. Prof. 
Nordenskjold’s feat is one of the finest instances of 
scientific prediction based on ascertained data that we 
know of, and we would recommend it to Su William 
Harcourt’s consideration when he contemplates taking 
pat in another political “agitation.”’ Sir William 
has succeeded in getting such a firm grasp of the 
real nature of scientific method, and he applied it so 
wittily and so well in his recent Birmingham address that 
_we would advise him to follow out this line in real 
earnest. So thoroughly does he seem to understand the 
method of scientific research and scientific prediction, 
and so ably, although only in sport and to banter his 
opponents, did he expound it, that we think science has 
lost in him a successful worker. To this loss we could 
resign ourselves if Sir William would set himself to rescue 
politics from its present degraded position as a mere 
theatre for party strife, and to elevate it into something 
like a science of national hfe and progress. He must 
have taken considerable pains to obtajn his knowledge. 
of the method and uses of the Nautical Almanac; his 
natural mistake as to its editorship we can overlook. As 
to the truth of his application of the method of the 
almanac to the construction of a Conservative Almanac 
“after a careful induction from “the conduct of Tory 
government,” we have nothing to do here; its ingenuity 
is amusing. With the following remarks, however, men 
of all parties cannot but agree :— 


“Prediction in politics is not a matter of choice, but of 
necessity. If public men are not fatalists like the states- 
men of our daring Islam, they are bound to foresee and 
foretell the consequences of their action by which the 
fortunes of the country are determined. As the predic- 
tions prove true or false so will they be judged, for political 
prophecy, founded upon correct observation and just 
inference, is nothing else but ghe science of statesmanship 
itself.’ 

Here Sir William has struck a vein which might be 
worked out to the elevation of politics, and with real good 
tothe country. It 1s, we believe, regarded as an incon- 
trovertiblesaxiom in British politic’, that government by 
party is the surest method of securing the most efficient 
conduct of public affairs. This point we shall not discuss; 
but we venture to think that if our political leaders were 
to give their serious attention to the method indicated 
above, party differences would be fewer than they gre, 
and party strife less, bitter, while the objects supposed to 
be aimed at by all constitutional governments wSald be 
much more effectually and rapidly accomplished, 

At present, to judge from the public’utterances of our 
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members of parliament and b} the results achieved by 
which ever party may begin power, party government 
consists mainly in strenuous efforts mde by each party 
either to keep or to obtain place and ‘power; this is 
accomplished by means of what are calle “agitations,” 
the great object of which seems to be to agitate the people 
into the belief that the agitators are angels from heaven 
who have the good of the nation disinterestedly at heart, 
while their opponents are quite the reverse, the only object 
of the latter being, it is declared, to send the nation to 
the custody of the person whose emissaries they are. 
There are one or two eminent men of science in 
parliament, but no one of either party ever seems to 
think of looking at any measure or any line of 
conduct apart from party bias, and solely as a matter for 
scientific consideration. It seems enough to damn a 
measure at once in the eyes of one party, that it originates 
with their opponents. This is both unscientific and irra- 
tional, and can never lead to the best results. The same 
laws that influence the development of the individual 
influence the real progress of the nation, and it is only by 
honest investigation on strictly scientific principles that 
these laws can be discovered. It is thus that they have 
been discovered and expounded by Mr. Darwin and his 
followers ın the case of individual organisms, and we 
would commend to Sir Witham Harcourt the study of 
Mr. Darwin’s works, if he really desires to arrive at the 
true principles of scientific statesmanship. One of the 
great charms of Mr. Darwin’s works to the man of science 
is their perfect candour and fairness. Not only does he 
adduce all the arguments h® can muster in favour of any 
position or hypotheses he may be considering, but with 
equal fulness and candour does he treat all, according to 
his lights, that might be adduced against it, balancing the 
one series of arguments against another, not in the style 
of a special pleader, but after the manner of a judge whose 
sole atm 1s to discover the truth. Here 1s a specimen of. 
the method followed by Mr. Darwin, showing his ingenuity 
in imagining objections to his own theories and thus putting 
arguments into the mouths of his opponents. We quote 
from the “ Origin of Species ” (1860, p. 462) :— f 


“ As on the theory of natural selection an interminable 
number of intermediate forms must have existed, linking 
together all the species in each gioup by gradations as 
fine as our present varieties, it may be asked, Why do 
we not see these linking forms all around us? Why are 
not all organic beings blended together in an inextricable 
chaos? With respect to existing forms, we should re- 
member that we have no 1ight to expect (excepting in rare 
cases) to discover directly connecting links between them,. 
but only between each and some extinct and supplanted. 
form, Even on a wide area, which has during a long; 
period remained continuous, and of which the climate 
and other conditions of life change insertsibly in going 
from a district occupied by one species into another dis- 
trict occupied by a closely allied species, we have no just 
right to expect @ften to find intermediate varieties in the 
intermediate zone. For we have reason to believe that 
only a few species are undergoing change at any one 
pesiod ; and all changes are slowly effected. I have also 
shown that the intermediate varieties whichgwill at first 
probably exist in the intermediate zones will be‘liable to _ 
be supplanted by the allied forms, on either hand ; and 
the latter, from,existing in greater numbers, will generally 
be modified and improved at a quicker rate than the 
intermediate varieties, which exist in lesser numbers ; 





sq that the intermediatef varieties will, in the long run, 
be supplanted and exterminated. - 

“On this doctrme of the extermination of an infinitude 
of connecting links, between the living and extinct in- 
paper of the world, and at each successive period 

etween the extinct and still older species, why is not 
every geological formation charged with such links? 
Why does not every collection of fossil remains afford 
plain evidence of the gradation and mutation of the 
forms of life? We meet with no such evidence, and this 
is the most obvious and forcible of the many objections 
which may be urged against my theory. Why, again, 
do whole groups of allied species appear, though certainly 
they often falsely appear, to have come in suddenly on 
the several geological stages? Why do we not find great 
piles of strata beneath the Silurian system, stored with 
the 1emains of the progenitors of the Silurian groups of 
fossils? For certainly on my theory such strata must 
somewhere have been deposited at these ancient and 
utterly unknown epoch in the world’s history.” 


` Did we urge Mr. Darwin’s method upon the members 
of our two great political parties, we fear we should only 
‘be laughed to scorn. And yet is not such an attitude 
in any body of men, most of all in those men whose duty 
it is to discover what is best for the welfare of the State, 
well calciilated to inspire honest and thoughtful men with 
melancholy? “Fancy Mr. Gladstone bringing before an 
audience during one of his great “agitation” tours, not 
only all that can be said against any of Lord Beaconsfield’s 
foreign cougs, but, on the other side, all that could be 
said in favour of them, and then striking a judicial balance. 
And would not Lord” Beaconsfield be considered as in- 
‘dulging in a huge joke, if; after a Mansion House dinner, 
he should proceed to treat the conduct of his great 
opponent’after a similar fair and judicial fishion. And 
‘yet this would be`the true scientific method of arriving at 
the truth in public affairs, just as it is in the investigations 
with which physical and natural science deals, And it 
is really because our parliamentary agitators despise their 
audiences that they treat them to only one side of a 
question ; and if these audiences were as intelligent as 
they ought to be, they would not listen to any public 
agitator who treated them so one-sidedly. By ang by let 
us hope that the natidn will be so far advanced that poli- 
ticians will give and the public will insist on being told all 
that can be said both for and against any measure. “ Agi- 
tation,” however, is not the best atmosphere in which 
to carry on scientific work; quite the opposite. And 
we should advise those of our public men who are 
really desirous to discover the science of statesmanship, 
and to guide their public conduct by its principles, to 
leave fhe method of agitation alone for a period, and take 
to calm but rigid scientific research in their own depart- 
ment, and we are sure the results will surprise even them- 
selves. Scientific method is peculiar to no section of 
phenomena ; it is rapidly embracing many departments 
of research that at one time were thought to be beyond 
_ the pale of science } and we venture to think that in no 
department could it be applied with greater success than 
in that department which hitherto has been almost @n- 
tirely undeythe sway of prejudice and blind party spirit. 
Sır William Harcourt ‘has clearly- shown what can be 
done in sport; let him and others now trp as earnestly 
Whether even greater success would not Attend scientific 
political prediction in earnest, 
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In the case of individuals, if we know their constitu- 
tions and their circumstances, we can'to some extent 
guide their development and influence its direction; we 
can to some extent help them in the struggle for exist- 
enee, and enable them to comply with the law of 
the survival of the fittest. Whether or not these two 
laws would justify the recent conduct of foreign affairs 
by the present Government, it is not for us to say. 
That conduct we know is justified by many on these 
grounds ; at all events, we believe that if scientific states, 
manship, and not mere party prejudice, were the guiding 
principle in the conduct of public affairs, this nation 
would be more fitted than ever to survive and play the 
leading part in the affairs of the world. 

Scientific retrospection is quite as important as scien- 
tific prediction; we must recognise all the causes and 
their interactions or we may go wrong ; but Mr. Bright in 
his recent sketch of the progress of the country during 
the past fifty years, altogether ignored what we believe 
the most important factor—the results of scientific re- 
search, Even granting the value of all the political 
measures to which he referred, where would the country 
have been at the present day had it not been for the 
results obtained by the quiet workers in science? Some 
time ago he gave a great Free Trade speech, in which he 
dwelt upon the immense benefits which have accrued to 
the country fiom the line of policy indicated by that 
expression. He went on sketching the progress of free 
trade, and the concomitant progress of the country, as if 
no other cause could possibly have been at work, and as 
if such powers as science, railroads, penny posts, im- 
proved machinery, increased population, and the like— 
gave no greater impulse to the development of the nation 
than an annotated edition of an obscure classic by a 
still more obscure Oxford don, It is not for us to pro- 
nounce on the merits or demerits of free trade or protec- 
tion, but we venture to think that all that can be said in 
favour of either the one or thes other is small when 
compared with the services repdered to the country by 
science during the past fifty years, What about railways, 
and telegraphs, and the great results of engineering skill, 
and the application of science to manufactures and 
agnculture, improvements in navigation, the invaluable 
practical discoveries of chemistry, and a thousand and 
one other fruits of scientific research? ` 

OF these the politica] partisan takes no account; his func- 
tion, as compared with that of the true worker in science, 
seems to us pretty much like that of the organ-blower 
as compared with the orgaflist. We have said that there 
are one or two really able men of science in parliament ; 
but they are only one or two. Probably in no parliament in 
Europe is science so sparsely represented, and yet we do 
not advise our real scientific workers to seek admission 
into an arena that we fear would be little c&ngenial to 
them. But is it not high time that all our members of 
parliament should be really well-educated men, know 
something about the principles and results of a department 
which has done so much for the nation and on which its 
real welfare and progress so largely depends? Sir 
William Harcourt has shown that there is no reason why 
this should rbt be dong, and We -trust that not only will 
he follow out the course he has so well begun, and -do 
this not merely is a gibe, but that his example will 
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stimulate other well-meaning members of parliament to 
do what they can to qualify themselves to conduct: the 
legislation of the country on broader, more enlightened, 
and more scientific principles than have ever hitherto been 
brought into play. Meantime those who have the teue. 
welfare of our country at heart will use every means to 
get education in science introduced into all our schools 
and colleges without distinction, so that in future: years 
rulers and people will be guided in their public conduct 
not by party prejudices but by the principles of scientific 
statesmanship. 





NICHOLSON’S PALAEONTOLOGY 


A Manual of Paleontology, for the Use of Students. 
With a General Introduction on the Principles of 
Palaontology. By H. Alleyne Nicholson, M.D., &c., 
Professor of Natural History in the University of St. 
Andrew’s. Second Edition, (W. Blackwood and Sons, 
1879.) 

i is a great pity that there should be any demand. for 

a Student’s Manual of Palæontology. The separation 
of the study of extinct forms of life from that of recent 
animals, which is implied in the term Paleontology, and 
which is unfortunately largely maintained in practical 
science, is much to be deplored. In nearly all great 
museums, as in the British Museum, the fossil series of 
animal remains are preserved and displayed in different 
parts of the museum from that in which the recent ones 
repose and are studied and taken care of by a separate 
staff of officials. The extinct corals, for example, are in 
the hands of one set of naturalists and the recent corals 
in the hands of another, the most closely allied or even 
identical species are widely separated from one another, 
and considerable labour and trouble are caused to any 
observer who wishes to bring them together for com- 
parison. There are » necessary gaps enough in the various 
zoological series from the, imperfection of the geological 
record; in museum collections they should be rendered as 
small as possible, 

Prof. Nicholson’s book cannot take the place of 
such a work as Quenstedt’s “ Petrefactenkunde,” which 
has a proper standpoint as being required by the 
geologist as a means of identifying fossils. The present 
work may be described as an attempt to teach students 
as much as possible about those forms of life which: 
happen to be extinct, by means of the aid of as little 
Knowledge of living forms %s possible. The author 
writes in the introduction: “ Palaeontology may be con- 
sidered as the zoology and botany of the past. Re- 
garding it from this, the only true point of view, some 
knowledge of zoology and botany is essential to the pro- 
secution ofethe study of paleontology, and such details of 
these sciences as may be deemed requisite will be intro- 
duced in the proper place.” Some knowledge of zoology 
and botany is indeed required to make a man a successful 
palzontologist; the real fact is, that it is only the most 


skilful and deeply-versed zoglogists and botanists who |. - 


are capable of dealing with the problems of palzontology 
with any valuable result.* Only those mot intinfately 
acquainted with living forms are qualified to deal with 
the fragmentary remains of extinct animals and plants. 
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-It would be well, indeed, if thè term paleontology were 
abolished, and with it any gretensions of investigators to 
treat fossils from a ‘séparate standpoift. Botanists‘are 
full of complaints of the confusions introduced into their 
science by the operations of certain ‘paleeg-bgtanists, to 

‘use the present author’s term, who manufacture genera 
and species wholesale from impressions of single leaves 
or even fragments of leaves, and there. are plenty of 
confusions equally detrimental in the nomenclature of 
extinct animals. It is most illogical to separate the 
members of the animal and plant series for purposes of 
study into two groups: that containing those forms which 
exist at the present epoch; and that embracing those 
which have lived and mostly become extinct during-the 
vast antecedent period of which record remains. The 
separation is a purely artificial one, productive of no 
good, illustrating no general scientific law, coinciding 
with no natural division of the -biological series: and is, 
further, one especially likely to produce misleading 
impressions in the minds of students.. 

Thioughout the book the author recurs again and again 
to the distinction of palaontology as a science from 
zoology and botany. He writes of palzontology as based 
on the kindred sciences of zoology and botany. “No 
satisfactory acquaintance with the former can be arrived 
at without the previous acquisition of some knowledge 
of the latter” “A few points of these sciences may- be 
noticed as having special bearing on the study of pala- 
ontology.” Further on, in an account of Prof. Huxley’s 
now abandoned group, the Annuloida, which is retained 
in the present work, it if mentioned that “The sub- 
kingdom was proposed by' Huxley as a provisional 
arrangement to include the two groups of the Echino- 
dermata and Scolecida, and the following extraordin: 
statement follows: Whether this arrangement be ulii- 
mately retained or not matters.not at all to the paleonto- 
logist, as no member of the Scolecida is known in the fossil 
condition, Could any teaching be more pernicions to a 
student ? . 

After several very good introductory“ chapters on 
general geological subjects, Chapter VI..treats of the 
divisions of the animal kingdom and succession -of 
organic types. The author, after treating of the de- 
velopment theory, concludes by patting the Darwinian 
theory complacently on the back “as an invaluable, 
indeed an indispensable, working hypothesis,” but most 
unfortunately for the -value of his book, he does not 
make use of the theory as.a working one, but considers 
it “preferable to enter upon the study of the actual 
facts unfettered by preconceptions and unpledged to 
theories.” -He accordingly treats of the classification 
of the animal kingdom in most antiquated style. AH 
animals may be classed under five or Six -“morpho- 
logical types,” and “no comparison is possible between an , 
animal belonging to one sub-kingdom and one belonging 
to-another, since their distinguishing characters are the 
results of the modification of- two essentially beter 
grotind plans,” 

“We must abandon the idea- that it isepossible to 
establish a linear classification of the animal kingdom.” 
But why suggtst any such erroneorfs idea as this latter to 

‘the student at all? If only the working h iypothess had 
been adopted, the real meaning of modern sgientific 
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qlassification, as represefting pedigiee and being arbor- 
escentin structure might havg been pointed out. As it is 
the impression t be gathered by the student must be that 
the whole classification is disjointed and artificial. The 
classification, given is obsolete and imperfect in many 
respects. The Sponges are placed amongst the Protozoa 
notwithstanding all that is now known of their embryonic 
development. The Tunicataare placed with the Brachiopods 
and Polyroa as composing the Molluscoida, The Sirenia 
are put next to the Cetacea between the Edentata and 
Ungulata, and the two are treated of in one chapter as if 
allied to one another. Finally, man, with his venerable 
but flattering specific title “sapiens,’’ is placed in the old 
separate order Bimana, apart from the orang and the 
gorilla; whilst animals so widely different as the rhinoceros 
and sheep, nevertheless occupy the same order Ungulata, 
How perverted must be the conception formed by a 
student of the value of morphological facts, when the 
results of their study are presented to him in tabular 
form on so utterly unequal a scale as this. 

A book so large as the present necessarily takes a 
long time in preparation, and consequently, as the author 
explains in the preface, many recent publications of 
importance were not available to him for use in the 
earlier part of it. Hence the “Tabulata” are still 
retained as a group amongst the corals, although they 
have been given up as such by the author in his recent 
monograph on the Palzozoic tabulate corals. 

By far the greater part of the book is taken up by the 
description of invertebrata, and the vertebrata receive 
comparatively less attentiont Prof. Nicholson gives his 
reasons for not treating the vertebrata with the same ful- 
ness as the invertebrata. “The fossil remains of verte- 
brates are, in many cases, of the highest interest, but 
they come much less frequently under the notice of the 
ordinary student than do the remains of the inverte- 
brates.’ We should have thought that these would be 
precisely the reasons why these rarities should be de- 
sgribed at length, but “no practical study of the fossil 
vertebrates can be carried on without a considerable 
acquaintance with comparative osteology.” Who, then, 
is the “working paleontologist” for whose benefit, as we 
are told in the same paragraph, the present treatise is 
intended? We can understand the value toa working 
geologist of a book which shall enable him to determine 
with ease the names of fossils, that he may use them in 
the prosecution of his researches as so many counters; 
but the present book does not, like Quenstedt’s, meet this 
requirement in any way. 

Granting, however, that there are students who re- 
quire a work of instruction such as the present, the 
“book is not without many merits, and care has been 
taken to intréduce some account of all recent discoveries 
of importance. The account of the vertebrata con- 
tains a great deal of interest, including an account of 
some of the most interesting of the discoveries of fossil 
vertebrata in the United States. A good woodcut of 
the large tooth-bearing diving-bird, Hesperornis regrlis, 
is given, taken from Prof. Marsh’s restoration of it. It 
was between five and six feet in height. Figures are also 
given of the skull of Prof. Marsh’s Dinoveras mirabile, 
with huge canines and three pairs of horn-cores, and also 
of thé feet of the same curious form, which is considered 
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by Prof. Marsh as intermediate between the Perisso- 
dactyle Ungulates and the Proboscidea. 

The elevation of the Platysomid fishes to the rank of a 
distinct division of Ganoids is adopted by the author, owing 
tæ a misunderstanding of certain manuscripts placed at 
his disposal by Dr. Traquair, who has disclaimed his 
concurrence in the matter in the Annals and Magazine of 
Natural History. In consequence of Dr. Traquair’s letter 
a slip has been inserted in ali but the earliest copies of 
the book correcting the error. 

The book concludes with chapters on paleobotany, 
which term hardly describes the contents since they are 
geologically and not botanically arranged. A slight 
sketch is given of the floras of the successive geological 
epochs, the characteristic fossil plants being hamed and 
figured but without much account of the details of their 
structure. An antiquated. classification of plants is 
adopted, the Conifers and Cycads being grouped with the 
dicotyledonous Angiosperms as Exogens or Dicotyledons, 
whilst the monocotyledonous Angiosperms are separated 
from the remainder as Exogens. 

There is a glossary of terms at the end of the book in 
which the Greek words look curious as printed in Roman 
characters, especially as the long vowels are not marked 
as such in any way. The first word in the list is Abdomen, 
which is for some unexplained reason derived from the 
Latin abdo, I conceal, instead of given as itself a Latin 
word of the same sense as that in which it is used in 
science. It is surely also doubtful whether the word 
abdomen has anything to do with addo. It is suggested 
in some dictionaries that it is a corruption of adipomen. 

The book is sumptuously got up and contains over 700 
woodcuts, most of which are very good, many being 
familiar as taken from D’Orbigny and elsewhere, but 
many also being new. Good lists of references to mono- 
graphs are given at the ends of the chapters, and form a 
very valuable and important feature in the work. 


SIZING AND MILDEW IN COTTON GOODS 
Sizing and Mildew in Cotton Goods. By G. E. Davis, 


C Dreyfus, and P. Holland. (Manchester: Palmer 
and Howe.) 


T application of a certain kind of science to a 

certain kind of commerce is rapidly producing a 
literature of its own. It is not’ long since that we had 
occasion to notice a work which treated of the manner in 
which silks could be “weighted” by chemical means, and 
the volume now before usds the second of its kind which 
is concerned with the relations of chemistry and mycology 
to the manufacture of cotton goods. 

In order to explain the raison, d’être of this book, it 
may be desirable to premise that in making cotton cloth 
it is necessary to “sie” the longitudinal threads or warp 
in order that they may be able to withstand the strain in 
the loom. The size binds the individual fibres together 
in the thread, and by giving it an even surface, diminishes 
the fraying action of the reed in its motion to and fro 
after the passage of the shuttle. “Pure” size consists 
of a mixture of fermented flour, soft or curd soap, and 
tallow; or of sago ang cocoa‘nut oil in water. The yarn 
is‘occasionally sized in the hank by hand, but this method 
is rapidly giving way to the use ef machinery, by means of 
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which the warp is pulled in single threads through the 
sow-box, or vessel in which the sizing liquor is contained, 
and is afterwards dried by heated air or by passing round 
cylinders filled with steam. The amount of size in the 
so-called “pure” cloths varies from 5 to 7 percent. dn 
such cloths the quantity of fibre is from 92 to 94 per cent., 
the remainder being made up of mineral matter derived 
from the raw cotton. Now as one element in determining 
the value of cloth is its weight, it happened that at about 
the time of the “cotton famine” which followed the civil 
war in America, that certain unscrupulous manufacturers 
introduced the practice of “heavy-sizing’’—that is, in 
plain terms, of substituting cheap mineral substances for 
cotton. 

Some idea of the extent to which this adulteration is 
practised may be seen from the following analysis of a 
heavily-sized warp, published by the authors. It will be 
noticed that only about one-third of the substance is 
cotton fibre, the remaining two-thirds being made up of 
clay, flour, and fats, with certain mineral chlorides. 





7 Fibre is 33°18 
Cotton Mbre j Natural moisture ... 2°65 35°83 

Moisture with size 7°81 

Size]... Fats 3°04 
Starchy matters 16°16 27°OI 

Natural ash ..  ... 1°00 

‘ China clay ... ... ... 32°07 

Mineral... $ Chloride of magnesium.. ` 3°25 
Y zine 0°84 37°16 
100 00 


Very large quantities of a variety of cloth known in the 
Manchester trade as an “ eight-and-a-quaiter-pound 
shirting” find their way to India and China, The 
general character of a very considerable proportion of 
this substance may be determined from the following 


numbers :— - 
lbs or 
Warp We, bed ua s 2 IA 
Welt she. ah) adan tae et 18 





1o Pure cloth, 


. 4 
3 9 Sue, &c. 





Total .. ou. ww. 8 3 


To the general reader a word or two of explanation ccn- 
cerning the extraordinary complexity of the composition 
of a piece of modern grey cloth, as revealed by the fore- 
going analysis, may be desirable. It will be seen that 
the main weight-giving substance is China clay, which 
has to be suspended in a sizing liquor of pretty stiff 
consistency. In order to pr€serve the clay upon the 
fibre it is necessary to keep the fabric slightly damp; this 
is effected by the addition of some highly hygroscopic 
material to the size, such as the magnesium chloride, 
which is one of the most deliquescent substances known 
to the chemftst. The constant piesefce of moisture, how- 
ever, renders the fabric very lable to mildew, especially 
if the flour has not been properly fermented before it is 
incorporated into the sizing liquid; and it is in order to 
prevent this that some antiseptic is added, usually 
chloride of zinc. e 
There is no doubt that in the outset the mamufacturers, 
as a body, set their face against the production of Sugh 
stuff. Twenty years ago these fabrics had an evil reputa- 
tion: they were made by tenth-rate manufacturers and 


sold by tenth-rate agents. But@the heat of competitiqn 
has changed all this, Thegimmense quantities of these 
goods which found a market in India afd China—indeed, 
they were mainly made for exportation—compelled the 
great majority of Lancashire manufacturegs to respond 
to the demand for these combinations of China-clay 
and starch with a modicum of cotton, a demand which 
is very largely fostered by the numberless middle 
men who come between the manufacturer and the con- 
sumer. The usual result has followed : the very fact that 
numbers are engaged in it has given the trade an air 
of respectability. Que fuerunt vitia, mores sunt. The 
other day Mr. Consul Gardner reported from Cheefoo that 
a bad name attaches to Manchester goods among the 
Chinese, consequent on attempts ‘fto sell glue as cloth,” 
and it is highly amusing to read how the Manchester 
Chamber of Commerce waxed indignant, and how they re- 
quested Lord Salisbury “to prevent the publication of 
similar statements in the future” | It is rather significant, 
too, that whenever a book on the subject of cotton-sizing 
is put forth, it should be thought necessary by the authors 
to dwell upon the “moral aspects” of the question in 
entire obliviousness of the salutary caution that to excuse 
1s too frequently to accuse. Some of the arguments in 
extenuation would be amusing if they were not grotesque, 
asin the book before us, where we read, on p. 99, that 
“no one, we suppose, will deny that for coffin linings, 
&c., a heavily-sized but cheaper cloth is not just as good 
as a purer but more expensive article. If this be granted, 
the existence of such a material is certainly a boon.” 
How very grateful the undettakers ought to feel for such 
a boon | 

It is hardly worth while to take up valuable space by 
noticing the merits or demerits of a book such as this, 
the object, or at Jeast the tendency, of which is to show 
the manufacturer how, by the application of certain 
scientific facts and principles, he may seek to perpetuate 
a system which, we honestly think, is simply a gigantic 
fraud. Our authors comment adversely on the assertion 
of a certain county court judge, in a case which came 
before him, that the “ warp-sizer and manufacturer, in re- 
ceiving and giving the order for sizing some warp, had 
entered into a conspiracy to defraud the public,” but it 
seems to us not improbable that the judge might be per- 
fectly right. It is almost certain that such a system will 
not be perpetuated : people will not sheathe themselves 
with shirts of China-clay. The time was when Manches- 
ter made cottons for the world, but her supremacy is 


‘being rapidly undermined ; and who shall say that her 


sins have not contributed to her downfall? 





LETTERS TO THE EDITQR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communtcalsons, 

[ The Editor urgently requests correspondents to keep their letters as 

ekort as possible. pressure on his space ts so gregi that it 
ts impossible otherwise to ensure the appearance even of cons- 
munications containing interesting and novel fans.) 


The intra-Mercurial Planet Question 


, I HAVE read, it NATURE, vol. xx. p. 597, your editorial on 
the above subject. To the language of that portion of it rglating 
to my observations I take most decided exception. You have, 
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unintentionally of course, done me not a little injustice, owing 
to a wusconception of what 9, have written, and, strangely 
enough, you have whanged my e, giving it not merely a 
different, but an opposite, meaning, 

I regret that I cannot look at all charitably on your baseless 

„charges that Ihave ‘‘ made different statements, and exhibited a 
degree of hesitancy about it,” I had thought that my meaning 
regarding this question could not posibly be misconstiued, but, 
perhaps, in gomg over so much ground in so short a letter, I 
may not have been so clear on every point as I supposed. My 
desire to divest the subject of all ambiguity, and to defend my 
observations, if not my character, from the grave charges you 
have made, 1s my only excuse for agam appearing before the 
world. Now, if you will give me a little space in your widely- 
read journal, I will, as briefly as I can, endeavour to make the 
subject as plain as written lan e will allow. If in any per- 
son’s mind there yet lingers the idea that I have made different 
and contrary statements, my first effort shall be to set him right, 
Surmising that in one of your charges (different statements) you 
refer to the estimated distance of 12’ between the two objects 
seen by me during the total phase of the eclipse, I answer by 
emphatically saymg that I have never published such a state- 
ment. A little explanation, however, is here necessary for 
clearness of conception. As soon as I saw the two stars I was 
confronted with a dozen questions which required immediate 
answers, for time was precious, viz.: 1. What stars are they? 
2, How far and in what direction from the sun? 3. How far 
apart? 4. Of what magnitudes? 5. In what direction do they 
point? What star, in the clearest, darkest night, appears to the 
naked eye a~ bight as do these? In response to 3, my instan- 
taneous impression was about 12’, but, as quickly thinking how 
wide of the mark I might be in the estimation of so largea 
distance, I chose to impress it on my mind, knowing that, after 
arriving at home, I could soon find two stars whose apparent 
distance would be sensibly the same. This I did, aud have 
several times published to the world the result, viz., that they 
were a little over half that between Mizar and Alcor, or about 
y apart, What I wrote in my note-book of the 12’ I discarded 
immediately, and all the time Ifave said, in language too plain 
to be misunderstood, that it was of no value at ae Every pub- 
lished statement has been a reiteration of this, and where, I ask, 
is the excu-e for any who have read my letters and repoits to 
misunderstand this? The distance recorded in my note-book 
was merely for reference, to see how near the truth the guess 
would come out, Irepeat that I have never published that they 
were 12’ apart, and your charge that I have made ‘different 
statements ” falls harmlessly to the giound, Have I not ad- 
hered with unyielding pertinacity to the fact. first published, 
that they were about 3° sonth-west of the sun? That they were 
exactly equal in brightness, and of the fifth maynitude? That 
the disks were lange and red? That they were about ¥ apart? 
And that they pointed towards the sun’s centre? In all I have 
written I have been as guarded as possible, knowing that the 
time might come when every word would possess a significance 
not now anticipated. How, then, with any kind of justice, can 
I be accused and published to the world as having made different 
and contradictory statements? 
. Perhaps you base your charge on the mathematical error made 
in reducing the estimated distance in arc to that of time, in order 
to show the near agreement in R.A. between Prof. Watson’s 
star and mine, but does that come under the head of ‘‘ different 
statement»?” If all numezical errors are to be thus classed, 
who, without sin, can be found to cast the first stone? 

I wih it to be distinctly understood that up to this time I 
supposed (and the fact was disputed by none) that one of my 
objects was @ Cancri, and the other Watson’s planet (a), and I 
was extremely®lesirous, while it all was fresh in our minds, to 
settle the matter, so I wrote to him that I could not harmonise 
his observatiuns—as published—with my own, though I did not 
iell him what changes were necessary to attatn this result. He 
replied that after making the necessary cor:ections, the Dec. 
comes ont + 18? 16%, while his previous statement, made before 
the corrgetions were applied, declared it to be but 18°. hat 
16’ helped matters very much, but still was only half enough, as 
the followimys facts will show. The Dec, of @ is 18° 30! 207, 
that of the sun at the time of the eclipse was about the same, 
and, as my two objectsgranged with the sun’s centre, my new 
one (his planet (a) as I then supposed) must have had a Dec. 
almost, identical with both, but it 1s clear that no object with a 
Dec, of 18° 16’ could range with the sun’s centre, or anything like 
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it if one were 8. This is what I meant when, m my reply to 
Peters, I said, ‘our difference in Dec. was a source of solicitude 
to me.” 

To show that you did not clearly understand the matter you 
corrected me, inserting in parentheses after Dec, these characters 
(?R.A.), as though I had made a mistake, No, I made no 
mistake, but meant just as I said. I had, at that time, but little 
anxiety about the R.A., supposing that the distance between us 
Was not an irieconcuable one (being ignorant as yet of the error 

ou afterwards pointed out), and this was the way I reasoned. 

e R.A. of 6 was accurately known, I did not, however, 
know which was @ and which planet (a), but Watson wrote me ° 
the planet was nearest the sun, though he located it in R.A. 
8h, 27m. 358., which was too far east to agree with my observa- 
tion. But I, with great reluctance, increased my estimated 
distance 1', calling ıt 8’ instead of 7’, and, reducing this to time, 
erroneously called it zm. ; while 1t was really but 32s. This was as 
far east, or as near to him, as I could go without doing violence 
to my better judgment. Heie arose the question, “Can I not 
bring Watson nearer to me?” He said: “I consider my 
observation trustworthy to within 5’ of arc.” So I brought him 
5’ farther west. Nearer to him I could not go, nor nearer to 
me could I consistently bring him, as he was certain no error had 
been made. After all, we were too far apart to harmonise things, 
and, after much reflection, I made another attempt to shorten 
the bridge over the chasm between us. I tned to imagine that 
the planet had just passed its inferior conjunction, and, during 
the five minutes that elapsed between our observations (mine 
being the later), it had retrograded a little, This was why I 
contended that it had just passed its inferior conjunction, and 
that the evidence adduced from their exceptionally large disks 
was inadequate to prove that it was approaching superior con- 
junction, when it would, of course, have a very laige gibbous 
disk, 

Up to this time the thought that I had seen anything else than 
8 and Watson’s planet (a) had not entered my mind. Being 
unable to reconcile our difference in R,A., though I then sup- 
posed we were not far apart (having as yet no intimation of the 
above-named error), I turned my attention to the matter of 
difference of Dec., which I could see no way to reconcile, as it 
amounted to over 14’ as follows :— 

44 


Dec. + Swift = 18 30 25 
1 + Watson = 18 16 00 
14 25 


The above Dec., as deduced by me, was published in 
NATURE, vol, xvii, p. 539, in which F also computed its R.A. to 
have been (erroneously, as before stated) 8h. 26m. 40s. Com- 
menting on this letter, you pointed”out the error of the reduction 
of the 8 of arc to time. I instantly saw that 8’ was but 32s., 
and that we were really wider apart in R.A. than in Dec. Then 
I said in reply to Dr. Peters, ‘‘ The scales fell from my eyes, 
and I was able to see my way clearly through the mystery, viz., 
that Watson's planet (a) and 9 Cancri were not the objects seen 
int I have endeavoured to make the subject con- 
nected and plain, and if I have not then I despair of ever being 
able to do so, 

I now return to your editorial, which, except what you say of- 
myself, is a fair and candid one. Please allow me to quote a 
few lines from that part of it where you attempt to quote me in 
my reply to Peters: ‘‘ He now writes that the difference in Dec, 
(@ R.A.) shown by his own and Watson’s observations had been 
a source of solicitude, and he could see no way to harmonise 
them till NATURE pointed out the error,” &c, I said nothing 
of the kind, but something as different as the zenith is from the 
nadir. You, by inserting the characters in parentheges, make me 
say that I felt solicitude about the R.A. My concern was for 
the Dec, as I stated it, that of R.A. being nearly wiped out, as 
I then—unconscious as yet of the aforesaid mistake—supposed. 

But the most curious thing of all is that you should interpret, 
me as saying that Watson’s and my own observations were har- 
monised by your detection and pomting out of the error, when 
just the opposite was the effect. It adisharmonised them, for it 
showed me shat instead of our objects being quite near together 
in Raf., we were more than a degree apart, This, coupled 
with our irreconcilable “difference in Dec., cansed, as I said, 
“the scales to fall from my eyes,” &c, This matter, which 
at first sight might appeal trivial, isea vital one in my defence, 
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and I nish to make out a perfect vindication,- hoping never 
again to be obliged to recur to it. If you will refer to my 
reply to Peters, you will see that I speak of our difference m 
R.A. and stop, coming to a full pause, I then take up the 
subject of Dec., and when through with that, make another 
period. Then Isay, ‘‘ Thus the matter rested until NaATURS 
pointed out the error, &c.” Is not your language about as 
unlike this as can well be? In response to your wish to be able 
to tell your readers ‘‘how this sudden illumination caused the 
scales to fall from my eyes,” I hope the above explanation will 
prove full and clear to all. 

Your second charge, “hesitancy about the matter,” is a new 
one, and so at variance with truth that necessity, even at the 

of being prolix, compels me to refute it, and to show to 

the world that this charge is as baseless as the other. How long 
did I hesitate? I answer, from the time of the eclipse until just 
two minutes after my arrival at home, when, though very weary 
and ill, and hefore I was seated, I consulted ‘‘ Webb’s Celestial 
Objects” to see how far Alcor was from Mizar. Then and only 
then was I able to fix on a definite distance between @ Cancri 
and, as I then supposed, the planet Vulcan, viz., about 7, I 
left Denver the next morning after the eclipse, coming home- 
ward, both by night and day, as fast as steam could bring me, 
arriving at home on the P.M. of Saturday, before most of the 
astronomers had left Denver, I immediately despatched a 
messenger to the Editor of the Rochester Sunday Morning 
Herald, notifying him of my arrival. I was at once interviewed 
by him, and a full account was laid before his readers by day- 
light the next morning, Sunday p.m. I was interviewed by a 
reporter of the Rochester Democrat and Chronicle, which paper, 
the next morning, contained a long account of my observations, 
a considerable part of which was published in NATURE. As 
soon as possible I wrote the facts to the Astronomer-Royal, to 
the Observatory, to Admiral Mouchez, and made out my report 
to Prof. Colbert, of Chicago (the chief of the party to which I 
belonged), which, with those of the other members, was pub- 
lished in pamphlet form, also a more extended one to Admiral 
Rodgers, not yet published. Very little hesitancy in this I think, 

I left Denver with Professors Colbert and Hough. On the 
way Prof. Hough asked me several questions regarding the 
distance between the two stars, I told him Iwas unable to give 
their distance in arc, neither could I think of two stars whose 
apparent distance was the same, I also said to him that the 
nearest approach to a resemblance which I could then recall 
were al and a° Capricorni, but, not having observed them with 
such an object in view, would not say that they were sensibly the 
same, After they had left me—changing to another road—and 
before my arrival at Kansas City, and before night of the day of 
starting, the thought came suddenly to my mind that their 
distance apart was about equal to a little more than half that 
between Mizar and Alcor, whatever that might be, which could 
not be ascertained until my armval at home 

Since the eclipse I have made many observations of @ Cancri 
and regions adjacent, to see if my judgment would allow me to 
modify in any particular my obseivations as made and published. 
i have even gone to a part of this city where the streets run 
parallel with and at right angles to the meridian, as they did at 
our camp, in Denver, and then wait until an imaginary sun some 
30° west of 3 Cancri had the same altitude and azimuth as had 
the real sun during totality. And, while I am not inclined to 
make any changes whatever, I will say that it cannot be denied 
that, as 1egards the distance and Yuirection from the sun, they 
can only be considered as rough guesses, though this does not 
militate in the least against the existence of the new objects. 
That they are new I know, for they are not there now. I have 
mever made a more valid observation, nor one mote free from 
‘doubt regarding the genuineness of the objects seen, which, in 
my opinione were circumsolar bodie% unquestionably intra- 

ercurial planets. The view of them was as beautiful as it was 
unexpected, and it was with great reluctance that I could break 
away from the captivating scene. It must be borne in mind 
that my telescope was filled with a flood of light, with not an 
object for reference visible, and therefore, when I 1an upon 
these two round red disks, equally bright, and so near together, 
it is not surprising that they made an impression upon my mind 
that never will be effaced, ° 

The great field for future a8tronomical discovery will, without 
doubt, be the sun and his immediafe sunoundings. Lep no 
man’s prejudice deter him from taking parin such prospective 
discoveries, for the field pfomises rich rewards, 


Though I have said above that I 4m not inclined to modify, 
my published estimations, yet I am willing to say as follows :— 
If I were compelled to change“the bightnegs of the two stars 
one magnitude, and say whether they were of the fourth or sixth, 
I should answer, the former. If I were compelled ‘to change their 
distance from the sun half a degree, and say Yhetherdh were 21° 
or 34°, [should saythe latter. Agam, if I were comp ef to change 
their direction from the sun, and say a I:ttle farther south or north, 
I should unhesitatingly say the latter, or, as I said in my repoit 
to the Naval Observatory, south of west, instead of south-west. 
And, finally, were I obliged to change their distance apart, and 
declare whether they were 6’ or 8’, I should, without a moment’s 
hesitation, say the former, or about the distance between a! and 
a? Capricorni. Lewis SWIFT 

Rochester, N.Y., December 10, 1879 





The Transverse Propagation of Light 


In NATURE, vol, xxi. p. 256, appeared a paper by Mr. Tolver 
Preston, on which I wish to make a few remarks, 

The author does not make himself very clear as to what he 
supposes the effect of the vibrating molecules of gross matter on 
the ether atoms to be. From what I can gather, the effect on a 
small plane receiving the light from an illuminated ‘‘ point” 
would be of the following nature :—When the molecule of gross 
matter was not vibrating, there would be a more or less shaded 
spot on the plane, but if the molecule vibrated, then this shaded 
spot would also vibrate in the same time, which would be pos- 
sible, since during one vibration of the molecule an extremely 
large number of ether atoms would impinge on it, and therefore, 
a large number at each portion cf its vibration, In what fol- 
lows I shall suppose that this is the manner in which the light 
1s supposed to be propagated. 

1. The atoms are very small; the free paths me very long. 
In order that the acceleration of the sun on all the planets must 
be inversely pioportional to the squares of their distances, this 
mean path must be comparable with the radius of Neptune's 
orbit; and in order that the light of the stars may be visible, 1t 
must be comparable with the distance of the furthest visible star. 
Again, since, as Mr. Preston says, the automatic adjustment to 
equality of direction is ‘‘of such a rigid character, that if the 
atoms were imagined to be disturbed or made to move in the 
most chaotic manner, they would, when left to themselves, in- 
stantly correct the irregularity,” it follows that the time of 
describing the mean free path must be very much smaller than 
the ‘instantly ” small time in which they ‘‘ correct the irregu- 
laity.” Their velocity, therefore, must be enormous. They 
must move to the farthest visible star in a very small fraction of 
a second. That they have a very large velocity also follows 
from the smallness of the aloms and the magnitude of gravita- 
tion. Wow the velocity of light on Ah. Preston’s theory must 
be the velocity with which the atoms move, awelocity which, 
as has been shown, must be enormously greater than 200,0co 
miles a second. 

2, The above supposes the velocity of all atoms the same, 
which would not be true. If they varied in the same way as in 
a gas composed of atoms which do not influence one another, 
then at a distance from the illuminated point, after a few vibra- 
tions of the gross molecule, the shaded spot would not vibrate, 
but would become an elongated shaded spot without motion, 
and there would be no light all. 

3. The data of the theory are definite, and it therefore ought 
to be capable of explaining the laws of 1efraction and reflection, 
let alone those of diffachom This it is incapable of doing ; 
for the light that gets through must be carried by atoms which 
pass through without striking any of the molecules of gross 
matter; they must therefore pass through witmout change of 
direction or velocity, and therefore cannot be deflected. 

These are three reasons, each of which by itself condemns 
the ingenious explanation offered by Mr. Preston. 

W. M. Hicks 

St. John’s College, Cambridge, January 16 

` ° 

Mountain Ranges 


-= 
Ir is to be 1egretted that Mr. Trelawney W. Saunders should 
make confusion worse confounded by poticing imaginary discre- 
pancies based upon a mistaken assumption of a natural agree- 
ment. In his paper ‘On the Mountains of the Northern and 
Western Frontier of India,” published in NATURE, ToL zai, Pe 
e 
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96, he takes geologists to task for not making their descriptions 
to fit in with his delineation of purely superficial features. He 
aeproaches the authprs of the ‘‘ Manual of the Geology of India” 
with adopting an ‘‘ antiquated theory” which had been disposed 
of by his demonstration of a second line of peaks in the Hima- 
layan range. e omission to account for such apparent neglect 
of recent discovery was solely due to the perceptions of its 
almost irrelevancy to the matter in hand. The old familiar 
feature for which Mr. Saunders claims such geographical 1mport- 
ance (which the writers were not concerned to dispute) happens 
to be of quite incidental significance in the mountain-structure, 
and much more in accordance with ‘‘the antiquated theury ” 
than with the independent position Mr. Saunders would assign 
toit, Also, the fact that the great gneissic axis of the Hima- 
layan range divides into several minor axes west of the Sutlej, 
and that these disappear under fossiliferous formations before 
reaching the Indus, will probably be held by geologists as suf- 
ficient reason for considering this ground as the natural termina- 
tion of the range. On the other hand, the fact that there should 
be a continuous watershed between these terminal ridges and 
the contiguous ridges of a confluent system of disturbance, will 
be admitted by geologists as sufficient for a combined hydrogra- 
phical delineation of the two systems, as proposed by Mr. 
aunders, The points of view of the pure geographer and of 
the geologist are at present so wide apart that it is 1rrauonal to 
represent them as conflicting. H. B. MEDLICOTT 
Calcutta, December 31, 1879 





j Ice Filaments 


THE phenomenon alluded to by the Duke of Argyll in 
NATURE, vol, xx]. p. 274, is not at all of unfrequent occur- 
rence. J remember having been struck by the beauty of these 
ice-filaments on dead branches in Epping Forest many years ago, 
and some friends of mine observed some beantiful »pecimens of 
such branches in Surrey some few weeks since, The explanation 
which I have been inclined to give is the following :—During 
the moist weather preceding the frosts, the dead branches on 
the ground become sodden with*water ; the interstices between 
the cells of the dead ligneous fibre get saturated by capillarity, 
and the branches become water-logged. Now ifa certain amount 
of dry weather intervenes between the moist period and the 
frost, this absorbed water would have time to partially evaporate 
and leave the branches more or leas dry. But if the frost isme- 
diately follows the moist period—as pointed out by the Duke of 
Argyll—there is no time br the drying of the branches, and the 
interstitial water becomes frozen ¢ si'u. Under these circum- 
stances the expansive force of the ice would cause it to flow out 
from every available pore by virtue of its viscosity, and such I 
take it is the origin of t the filaments observed. Those portions 
of the branches which are tected by bark are sheataed by 
the latter in sucha manner that the ice is prevented from oozing 
outwards; but my friends who have recently observed the phe- 
nomenon inform me that where the bark was partly separated 
from the wood beneath il so as to leave a small intermediate 
space, this space was likewise filled with filamentous ice. 

All physicists are familiar with the experiment of su*mitting 
fragments of ice to great pressure in a steel mould with an open- 
ing in it. The ice becomes consolidated by regelation, and 
flows out of the opening in a continuous thread. The state of 
affairs in frozen water-logged branches could thus be imitated 
by having a steel mould sufficiently strong to bear the pressure, 
completely filled with water and perforated by capillary holes, 
and then freezing the contents. The ice would, under these 
circumstances, flow out of the capillary holes in the filamentous 
form observed, and if a metal band were firmly fastened round 
the mould so asto sheath a certain zone of the capillary holes, 
no ice could appear in this zone, which would thus represent the 
portions of the branches protected by bark. 

From the point of view of this explanation? which I venture 
to submit for the judgment of physicists, the Duke is hardly 
correct in speaking of this filamentous form of ice as an ‘‘ice- 
crystal” | R. MELDOLA 

21, John Street, Bedford Row, W.C., January 23 
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THE filamentous form ef ice-crystal, described» by the Duke 
of Argyll as occurring upon rotten wood wheñ a frost sets in 
suddenly after moisture, is by no means uncommon also upon 
chalk and other porous hinds of stone. It appears to arjse from 


the water with which the body is soaked being extruded by the 
expansion due to cold when near its freezing-point, and becoming 
solidified as it passes the surface of the substance. It is, as it 
were, spun out of the pores of the rotten wood or porous stone. 
This explanation accounts for the fact, noticed by his Grace, 
thet this form of crystal is not found upon those parts of a 
decayed branch upon which the bark is unbroken. 


Halton, Cambridge, January 23 O. FISHER 





WHILE retiding upon the South Downs I observed, during 
hard frosts, that prisms of ice exuded from small pieces of 
chalk,“ and having their sections identical with the piece of 
chalk. [Itis clear that the prism was formed by the moisture 
passing through the chalk by capillary attraction. May not this 
explain the formation of the filaments described by the Duke of 
Argyll? H, Kine 





The Kangaroo 


I NOTICE in NATURE, vol. xx. p. 513, in a lecture on 
“Tails,” the following remarks in reference to kangaroos :— 

“ These creatures make use of their tails not only sometimes 
to carry grass, and to a certain extent in their jumps,” &c. Per- 
mit me to state that the former statement is perfectly erroneous 
and the latter one is correct only in a very modified degree. 
Kangaroos cannot use their tails to carry grass, and never attempt 
it, and the use of their tails in jumping is confined to balancing 
the body, and whatever leverage may be exerted in the swaying 
of ıt when in notion. The tail mever touches the ground ım 
going. Twenty yeais’ observation in three colonies is my 
authority for saying so. ALFRED Morris 

Sydney, N.S.W., December 30, 1879 





Chinese Geese 


Ir may interest some who read Mr, Darwin’s note on this 
variety, to know that there are—or were only a few months ago 
—a rather large number of hybrids, of apparently all grades, at 
the Bnstol Zoological Gardens. When I was there in September 
there was quite a respectable flock, pure Chinese being among 
them. 

I have not unfrequently found both the pure variety and 
hybrids in the country, and have usually found that the people 

ed them merely as a variety. ‘The differences mentioned 
by Mr. Darwin seem scarcely so great as those presented by the 
Polish fowl—which also, by the way, seems almost to have been 
regarded as a species by some naturalists of good repute, 
° Lewis WRIGHT 





The Molecular Velocity of Gases 


In NATURE, vol. xxi. p. 201, which reached me only recently, 
I find a letter of your correspondent ‘‘ KR ”, to whom I am much 
obliged forhaving pointed out tome anerrorinto which J had fallen, 
in common with many others, I may quote, c.g., the exhaustive 
work of Ruhlmann,! whee, in the chapter on the history of 
the molecular theory, Joule is only alluded to, and imme- 
diately afternards the theory of Kronig 1s given tu extenso, 
without any hint that it is practically identical with that given by 
Joule in 1848. Having 1ead ¢ R’s” letter, I ummediately pro- 
cured the original article of Joule, and I am now ready to admit 
that Joule’s article contains all that is essential to Kronig’s 
method of computing the velocity of gas molecules, It 1s true, 
the formula itself as an algebraical expression 1s not found there, 
but the calculations given are to all purposes equivalent to the 
formula. ` 

It is scarcely necessary to add that this makes rf difference 
at all in reference to the contents of my letter in NATURE, 
vol. xxi. p. 176, referring, as it does, only to the historical foot- 
note. p L. HAJNIŠ 

Prague, Spálená ulice, 2 nové, January 20 





- Suicide of the Scorpion 


SinGe writing mine of the ratle inst. I have, I believe, dis- 
covesed in Byron’s ‘‘ Giatur” the scientific (?) flight of fancy 
upon which Dr. Rẹ F. Hutchinson based his central glowing 


1 Handbuch der mechanischen Warmetheorie.”” 
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énference in hig last letter (NATURE, vol. xxi, p. 226). Here 
you have ite-— 
The Mind, that broods o’er guilty woes, 

Is like the scorpion girt by fire; 

In circle narrowing as it glows, 

The flames around their captive close, . 

Till inly search'd by thousand throes, 

And maddening in her ire, 

One sad and sole relief she knows : 

The sting she nourish’d for her foes, 

‘Whose venom never yet was vain, 

Gives but one pang, and cures all pain, 

And darts into her desperate brain,” 


I hope to tax your patience no futher on scorpion felo de se. 
Prov. de Jaen, Linares, Spain, January 17 F. GILLMAN 





Meteor 


A MAGNIFICENT meteor was seen here last Monday evening 
{19th inst.) at 6.8 p.ar. The meteor when first observed had an 
elevation of about 30° above the horizon and was travelling due 

“west, It appeared to me to be at least four times the size of 
Jupiter and much more brilliant, the colour being bright blue. 
It seemed to be moving comparatively slowly and was in sight 
for some two or three seconds, When still about 15° above the 
horizon it burst, sending forth a number of different coloured 
sparks, in fact strikingly reminding one of the bursting of a sky- 
rocket. No report could be heard after the explosion. I may 
add that the night was very fine and the moon bright, and that a 
number of small meteors were seen at the same time, 

West Calder, N.B., January 21 J. S. THOMSON 





ON HALLEY’S MOUNT 


“ Hoc primum ab homine Anglo invertum fnisse non inficia- 
bitur æqua postenttas.” 
N Mrs. Gill’s account of her voyage to Ascension," she 
relates how her husband (since appointed astronomer 
at Cape Town) visited Halley’s Mount, a prominent spur 
on the northern declivity from Diana’s Peak, the central 
culminating point of the Island of St. Helena. Here, on 
a small plate u, the sight of a few roughly-squared blocks 
of tufa cannot fail to inspire the beholder with deep in- 
„terest, for these stones, now overgrown with wild-pepper 
and blackberry brambles, are all that remain to mark the 
site of a celebrated astronomical station. 
The neglected state of these ruinous foundations, 


‘In which there was obscurity and fame, 
The glory and the nothing of a name,” 


contrasts in a marked manner with the “exquisite neat- 
ness” (as Mrs. Gill terms it) which distinguishes the 
coenotaph of Napoleon? in the so-called “ Vale of the 
Tomb” several hundred feet beneath. 

Here it was that Edmund Halley 200 years ago esta- 
“blished his observatory, and first constructed his “ Cata- 
logus Stellarum Australium ;” here he observed the 
_transit of Mercury, and wrote his method of obtaining 
the sun’s parallax by the forthcoming transits of Venus, 
and here made the first? magmetical observations in the 
southern hemisphere. . 

On the eve of Mr. Gill's astronomical experiment at 
Ascension, then a matter of uncertain expectancy, now 
happily a successful fast accompli, no wonder is ıt that a 


* See NATURE, vol xix p. ago. “Six Mogths in Ascension An Un- 
scientific Acceunt of a Scientific Expediton™ By Mrs. Gill. (Murray, 


1878 
4 in says: “After the volumes of eloquence which have poured 
forth on this et it is dangerous even to mention the tomb. A modern 
traveller, in twelve hnes, burdens the poor htie island with the following 
titles: it is a grave, tomb, pyramid, cemetery, sepulchre, catacomb, sar- 
gus, minaret, and mauzoleum!” (‘A Natura‘ist’s Voyage,” p- 486) 
Darwin's lodgings at Hutt’s Gate were within a stone's throw of Halley’ s 
observatory, of wh.ch fact he appears to have been unaware, and, similarly, 
nether Napoleon nor any of his staff appear to have remarked the sfen- 
tific associations of Halley Mount dunng the six yéara they were resident 
at Longwood; a circumstance she more curious, as Napoleom walways 
patronised science, perhaps less for its ows sake than from mo! ves of 


policy. 
Se Halley found the vigia tion of the compass to be 40’ E., it is now 
a4o W. Ld 


sincere srapaty with the aspirftions of his predecessor 
determined him to some day fidd the means and oppor- 
tunity to raise a memorial @n the spot. . 

To astronomical students the apothêosis of the great 
Halley is immortally celebrated by the comet which bears 
his name; but to the “profanum vuigus” the mention of 
Dr. Halley conveys no conception of his $effius nor of 
the practical scientific benefits he bequeathed to the 
English nation. It was Delambre who, speaking of 
Halley's “Synopsis Astronomice Comete,” said (Ast. 
Siecle, xviii. p. 310): “ Voila bien, depuis Kepler, ce qui 
on a fait de plus grand, de plus beau, de plus neuf en 
astronomie.” 

It is a fact hardly yet appreciated either in England or 
America, that Dr. mund Halley is second only to 
Isaac Newton, whose friend and contemporary he was 
(Newton’s “Principia” was first printed in 1686-7 at 
Halley's expense), and that it is to this close contempo- 
raneity alone that the bright light of Halley’s star has 
suffered diminution of lustre from the brilliant rays of his 
world-renowned neighbouring luminary. 

No biographer has yet appeared to write the life of this 
great man, nor does any public monument yet adequately 
represent the national estimation which is so richly 
deserved by the second most illustrious of Anglo-Saxon 
philosophers. The first of these two reproaches is, we 
believe, on the eve of being wiped away; for we learn 
that Prof. Pritchard’ of the Oxford University, to whom 
(as holding the Chair of Astronomy denied to Halley by 
Stillingfleet) pertains the honour of compiling so valuable 
a biography, 1s preparing for the press a full account of 
the long life-work of the venerable astronomer. 

It is to remove the second of these wants that we now 
would advocate, through the columns of NATURE, the 
erection of a fitting memorial to our illustrious country- 
man on the spot which is indissolubly connected with his 
name, as the scene of his fatnous achievement. 

The onerous duties of the astronomer at Capetown have 
prevented his doing more than suggesting the idea of a 
monument to Halley and the most appropriate site ; it 
now remains for us with more leisure at home to forward 
the idea, and do our utmost to carry out his well-inten- 
tioned scheme; nor need we fear that it will be lost sight 
of and fall to the ground, now that it has been Be 
forward to the notice of our scientific societies. This 
recognition of the claim of Halley to his proper place on 
the roll of English scientific worthies, although somewħat 
tardy, need not therefore be the less hearty and thorough 
now that it takes place. It is now some eeven or eight 
years since the Tuscans expended nearly forty thousand 

ounds in a memorial to their “Divinus Galilaus,” at 

lorence ;* and in 1874 the preparations for observing the 
transit of Venus recalled to our minds the hitherto obscure 
memory of the long-forgotten Jeremiah Horrocks. Surely 
we need not wait for the advent of the next transit in 
1882 to remind the present generation what they owe to 
the St. Helena observer of 1677. Have we not therefore 
established the fact that it is desirable to erect a memorial 
to Halley on the ancient site of his observatory in St. 
Helena? 

Receiving in anticipation an affirmative reply from our ' 
readers ın answer to the question above, we may now 
approach the next stage of our subject by inquiry as to 
the form which such a memorial should take; and the 
fact is that it matters very little in reality whether tablet 
or bust; whether column, pyramid, or statue be chosen, 
so long as it is not too ornate.’ The simplest and most 

Ice Monthly Notices, Royal Astronomical Society, December, 1875, 
p st e materials for a Lfe of Dr. Halley were found amorl¥ the papers 
of the late Prof, Rigaud, which will be edited by Prof. Charles Prichard, 

2 “Tuscan Memorial to Galileo,” by G. F. Rodwell (NATURE, vol. viii. 
p. 328, August, 73) . is span 
3 The sketch of ope design has been showf us, consisting of a pyramid” 
whose four sides are inchned at an angle of 70° with the base standing on a 
podium, which is dodecagonal surrounded with seats. ‘Lhe facgs of the 
pyramid face the cardinal points Oa the north face is Ursa Mae and on 
e 
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severe design alone will suit thə. locality, which we will 
«presently describe, and“may safely be left to the discretion 
of a eommittee of taste by $ general meeting of the sub- 
scribers to the memorial as only a small sum of money 
need be expended on this object; but we would ask if 
this alone will appease the manes of Edmund Halley? 
We mus? give further explanations. 

Within sight of Halley’s Mount are zwo disestablished 
observatories. One, the most important, is that on Ladder 
Hill, with this inscription over the doorway: “HAC 
SPECULA ASTRONOMICA Condita fuit AD. MDCCCVII.” 
This was Johnson’s observatory, broken up when the 
Imperial Government took the island from the East India 
Company in 1834. It is now used as a mess-room for 
the officers, R.A. and RE., at Ladder Hill! The other 
js at Longwood, and was established in 1840 by Sabine 
as a magnetic and meteorological observatory; this 
station was broken up in 1845. In front of it on Dead- 
wood Plain is the base-line measured by Lefroy, 2,986°3 
yards in length. 

The re-establishment of these valuable observing stations 
would indeed be a lasting memorial such as Halley would 
approve. Of the fitness of the first-named station as an 
astronomical observatory, we need only judge from the 
actual work accomplished there by Johnson and by Gill’s 
appreciation of its position and capabilities. Of the 
secgnd it will be manifest to all meteorologists, what an 
advantage such an establishment in the heart of the 
south-east trades would be to science; whilst Halley’s 

etical researches could be renewed in an island 
where the atmospherical electricity is so seldom disturbed 
that lightning conductors are never fitted to the powder 
‘magazines, and where distant thunder is heard seldom 
more than once in a generation.? 

A few more words may not be out of place to describe 
Halley’s Mount. Nearly im the centre of the island it 
commands from its elevati8n of 2,400 feet, the whole of 
the northern portion of St. Helena. Four miles looking 
due north is the northern extremity of the island called 
Sugar-loaf, and four miles to the right is Dry put Bay and 
Stone-top, whilst the same distance to the left or west, is 
Bennett’s Point. Throughout the whole of this northern 
semicircle, the view is bounded only by the sea horizon. 
Behind us the crateral mdge just under 3,000 feet hides 
the southern coast, which ıs d stant only three miles in 
Sandy Bay. But although this ridge hides the view, it 
férms a fine background and shelter against the southern 
winds, Above Haleys Mount the mountain-sops are 
covered withe indigenous vegetation, shrubby Campanu- 
lacez, Scævoleæ, mosses, lycopods, and arborescent 
Dicksonias, and the peculiar composite trees with cauli- 
flower-like blossoms, much the same as when Halley was 
here two centuries ago; but beneath us, how changed. 

~ As Sir Joseph Hooker observed in a lecture on “ Insular 
Floras,” at the Nottingham meeting of the British 
Association in 1866, in reference to St. Helena :—“ When 
discovered about 360 years ago, it was entirely covered 
with forests, the trees drooping over the tremendous 
recipices that overhang the sea, Now all is changed, 
ly five-sixths of the island are utterly barren, and by 
far the greater part of the vegetation which exists, whether 
herbs, shrubs, or trees, consists of introduced European, 
American, African, and Australian plants? On Elalley’s 
Mount the indigenous and exotic plants meet on equal 
terms, a fit vegetation to surround a cosmopolitan relic. 


the south Crux. On the east the inferior planets, and on the west the comet. 
On the twelve seats are the i td the (has any one remarked that 
the conventional aan of the hac have become a recognised ornamental 
pattern on the jewellery made by the natives on the west coast of Africag) and 
the names"of astronomical workers in the couthern hemisphere 

* See ‘Six pons at Ascension,” p. 26. David Gill's feelings at viewing 
this degra s tory, remind us of Halley’s disappointment on reaching 
Greenwich, on his appointment as King’s Astronomer, 1720, and finding that 
the executors of Flamsteed removed all the instruments Whewell’s 
“ Inductive Science,” vol. Compare also the desolation of Uraniburg. 

3 We have not been able to ascertain in which observatory Capt. Foster's 
pendulym experiments were carried on between 1828-1831, but we presume 
in sears s observatory, nor ore we sure where Maskelyne’s station was, 
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In the present day the most conspicuous features in the 
landscape of St. Helena, as viewed from the highlands, 
are the sombre plantations of pene (only introduced in 
1787), which contrast strongly with the willow-leaved 
acacias of New South Wales; whilst on all sides are ever 
wider extending acres of Phormium tenax, grown for the 
sake of its economical fibre, and whose seeds afford 
capital fare to the numerous Chinese pheasants which 
inhabit the covers on the sides of Halley’s Mount. 


THE U.S. WEATHER MAPS 


WE are again enabled, through the courtesy of Gen. 

Myer, of Washington, to present our readers with 
two Weather Maps of the War Department of the United 
States, which graphically present the mean pressure and 
temperature for the whole of the Northern Hemisphere of 
the earth for April, 1878, and the tracks of the centres of 
storms for the same month. As these maps are con- 
stiucted from the observations of all the stations reporting 
to the Army Signal Service, they must be held as very 
accurately representing the meteorology of the period, 
and they may serve to show the extraordinary energy 
with which this well-directed meteorological system is 
conducted and turned to account in the interests of the 
public and of science. 

The outstanding characteristic of the weather of 1878 
was its extraordinarily high temperature to the east of the 
Rocky Mountains, chiefly in the upper valleys of the 
Missouri and Mississippi, and the Lakes region, rising in 
the latter to nearly 11°0 above the mean of the month. 
April is one of the months in which the western prairies 
receive their annual maximum of rain, but during April, 
1878, this maximum rose greatly above its normal amount, 
the rainfall of the basins of the Mississippi and its 
affluents, with the exception of Ohio, being generously 
large. In Minnesota the fall was. nearly four inches in 
excess of the average. The region of absolutely heaviest 
rainfall covered a broad track extending from St, Louis, 
Mo., to Florida. 

These characteristics of the distribution of the tem- 
perature and rainfall were impressively felt in the singular 
distribution of atmospheric pressure, which everywhere 
was under the average of April, but most pronouncedly so 
to the west and north-west of «the regions of the extreme 
excess of temperature and rainfall. The deficiency at 
Omaha amounted to fully twotenths of an inch, an 
unusual deficiency for that region and season, 

Turning now to the map of the tracks of the centres of 
the storms of April, 1878, we observe that most of them 
group together and lingered longest in this very region of 
low pressure, and that immediately to the east and south- 
east lay those regions where temperatures ranged so 
unusually high, rain fell so copiously, and thunderstorms 
played so stnkingly bniliant a rôle among the weather 
phenomena of the month.» 

These tracks of the different storm centres admirably 
illustrate some of the more prominent types of the States” 
storms. Storm No. I. is seen to branch into two shortly 
after it began its advance on the States, the one passing 
northwards and dying out after one day’s course, near the 
Cumberland River, @vhilst the other pursuęd a north- 
easterly course toward Newfoundland. No. II. originated 
to the east of Pike’s Peak, and after a two days’ course 
to noith-north-east, was lost sight of in Canada for want 
of the observations necessary to trace its course over that 
part of the Dominion. Whilst this storm had its centre 
oyer Minnesota, a deep barometric trough ran southward 
igo the Gulf of Mexico—a feature of American storms of 
no yafrequent occurrence—apd the rain area extended 
eagtward over the lakes, the middle, and South Atlantic 
States, with frequent heavy thunderstorms, accompanied 
with hail, Storms IV. and V. ifustrate the coalescence 
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of two storms; storms V. and VI. advanced from the 
Pacific, crossed California and the Rocky Mountains, and 
thence swept eastward over the States ; and storm VIII. 
began its course near Chicago, ran out south-eastward to 
near Cape Hatteras, and then recurved in the direction of 
Niagara, where it diéd out after having traced a course 
nearly elliptical. It is to an exhaustive treatment of 
a tolerably large number of instances of these dif- 
ferent types of storms, that we must look for the key 
of the mystery of the genesis, progiess, and termination 
of the cyclone which comprehends within itself by far the 
major portion of all weather changes. Towards this 
great and perhaps not far distant result, nowhere is any 
meteorological system making contributions so large and 
so effective as is Gen. Myer through the munificent 
liberality of the United States Government. 


DIFFUSION OF COPPER IN THE ANIMAL 
KINGDOM 


THE fact of the normal presence of minute quantities 

of copper in various members of the animal king- 
dom has been notived by several chemists within the past 
twenty-five years. Kingzett states that he has invariably 
found it to be a consutuent of the human brain, while 
Odling and Dupré, and Bergeron and Hété have deter- 
mined analytically the average amount of copper present 
in the liver and kidneys of human beings and domestic 
animals, In the latter case the average percentage of 
copper found was about 35 millionths. Some two years 
since Cloez examined the blood of a deer, and found it 
to contain 6 millionths of copper. The most interesting 
instance of the occurrence of copper in the animal crea- 
tion is, however, that communicated by Prof. Church to 
the Royal Society in 1869. At this time he was engaged 
in the investigation of a peculiar, soluble, red colourin 
matter present in the wings of the Turaco, a bird from the 
West Coast of Africa. A thorough study of this pigment 
showed it to contain 5'8 per cent. of copper, and Prof. 
Church established for it the formula CyoH,gOiN Cu. 
Led to seek the source of this strange factor in the animal 
economy of the Turaco, he succeeded in detecting copper 
in the fruit of the Musa sapzentum, which forms the chief 
article of the bird’s diet. 

To these few isolated cases of the normal assimilation 
of copper in the animal «kingdom, Dr. M. Giunti, in the 
last fascicule of the Gasetta Chimica Italiana (vol. ix, 
p.541), adds a number of interesting and diversified 
instances. 

His attention was first directed to the subject acci- 
dentally by finding over one-third of 1 per cent. of copper 
in the guano deposits from bats occurring in certain 
Italian caves. This led to an analytical examination of 
the bat, the resuJts of which showed that about four ten- 
thousandths of the weight of the ashes of this animal 
consist of cupric oxide. Still bent upon finding a more 
ultimate source for the mete], Giunti has subjected to 
analysis quantities of the insects which form the food of 
the bat, and in all cases he has found copper present in 
greater or less amount. The quantity would seem to 
vary in the different orders, families, and species. Aquatic 
insects contain less than those found on land, and the 
Coleoptera appear to yield the highest percentage. Thus 
the ashes of Anomola vitis contain o'I per cent. of cupric 
oxide, and those of Blatta orientalis 0826 cent. High 
as this percentage seems, the amount o copper in an 
individual insect is infinitesimal, being, in the case of 
Anomala vitis, less than four-millionths of a gramme. 
Copper was also detected amongst other Coleoptera (sych 
as Cetonie, Cerambry, Ateucus sacer, Leurus Yriatus, and 
notably the lava of S7#//oAt/pa); amongst Daptera ¢Jfosca 
domestica), Lepidoptera (Vanessa*cardut, Piaris sinapis, 
Limemtes camilla, &a), and Hymenoptera (4schena 
maculatissina, Libellu depressa, Clabront, &c.). 
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Giunti has next sought to ascertain whether other in- 
sectivorous animals besides the bat are wont to assimilate 
the copper present in their @nsect prey., This wag found 
to be the case with all members of this class subjected to 
examination, such as snukes, lizards, urchins, &e. The 
ashes of the latter contain from one to two tey-thousandths 
of copper, while the ashes of lizards contain Over fifteen 
thousandths. In their case most of the copper is to be 
found in the skin of the animal. 

Giunti’s experiments have likewise been extended 
amongst the invertebrates, Various varieties of spiders ; 
of myriapods, such as Julus terrestris ; of Topaas such 
as Armadillidium vulgare; and of snails, have all given 
affirmative responses to his tests. Amongst these, Julus 
terrestris contains the largest amount of copper, its ashes 
showing a percentage of 0°18, . ; 

The investigations of the Italian chemist in this novel 
branch of physiological chemistry are still being con- 
tinued, and it is to be hoped that more extended observa- 
tions will inform us of the exact nature of the ré/e played 
by cupric compounds in the animal economy. 

T. H. Norton 


NOTES 

NEXT week we publish an extra number entirely devoted to 
an account of the life and work of M. Dumas, the eminent 
French chemist, and one of the greatest of living Scientific 
Worthies, Dr. Hofmann, of Berlin, has been good enough to 
devote a great deal of time and research to this paper, and has 
treated the important subject in such detail that, owing to 
the pressure on our space at present, it is impossible for us to 
find room for this long article in the ordinary way, and we are 
therefore compelled to devote to itan extra number, We are 
sure our subscribers will give ug their willing approval and sup- 
port in an emergency so very special, and all will doubtless be 
glad to have this sketch of an eminent French chemist by so 
eminent a German confrère, 


A PAPER has been circulated by the Perpetual Secretary of the 
Paris Academy giving notice that M. Maindron has been officially 
commissioned to collect under their authority the archives of the 
Academy, in a locality belonging to the Institute. Persons 
possessing documents available for that purpose are requested in 
the name of science kindly to send them. A fair example das 
been rgcently given by M. Bornet, whose liberality has been 
publicly acknowledged. M. Etienne ‘Charavay, the expert ın 
autographs, has recovered on behalf of the Institute a number of 
documents which had belonged to the Academy. 


THE Society for the Promotion of Hellenic Studies, which 
was inaugurated in June last, held its second general meeting on 
Thursday, January 22, at 7, Adelphi Terrace, Mr. C. T. Newton 
in the chair, when the rules drawn up by the Committee were 
adopted, the Bishop of Durham elected President, and other 
officers settled as follows :—Vice-Presidents: Lord Morley, 
Mr. Justice Bowen, the Dean of St, Paul’s, M. Gannadius, Mr. 
Newton, Mr. E, Maunde Thompson, the Master of Trinity 
College, Cambridge, Prof. Colvin, Rev. H. F. Tozer. Prof.Sayce, 
Prof, Jebb, and Prof. T. K, Ingram. Councile The Bishop of 
Lincoln, the Dean of Westminster, the Dean of Christchurch, 
the Rector of Lincoln College, Oxford, Sir John Lubbock 
(Treasurer), Sir Charles Dilke, Professors Bryce, Hort, Kennedy, 
Mahaffy, B. Price, H. J. S. Smith, Tyrrell, Messrs. A. J. 
Balfour, M.P., Oscar Browning, J. Bywater, W. w. Capes, 
H. O. Coxe, T. Chenery, E. A. Freeman, Perey Gardner, 
George Macmillan (Hon, Sec.), Ernest Myers, P. B. Monro, 
J. Cotter Morson, H. F. Pelham, F. C. Penrose, Walter 
Peiry, J. A. Symonds, and Oscar °Wilde. The objects of 
the Society, as stated in the outset of the Rules, are s~—1. To 
advance the study of Greek language, literature, and art, 

` ° 





and to illustrate the history of the Greek race in the ancient, 
Byzantine, and Neo-Hellenic periods, by the publication of 
memoirs and unedited seemed oe. monuments in a journal to 
be issued periodically, 2, To collect drawings, fac-similes, tran- 
scripts, plans, and photographs of Greek inscriptions, MSS., 
works of amt, @ncient sites and remains, and with this view to 
invite travellers to communicate to the Society notes or sketches 
of archeological and topographical interest. 3. To organise 
means by which members of the Society may have increased 
facilities for visiting ancient sites and pursuing archeological 
researches in countries which, at any time, have been the sites of 
Hellenic civilisation, 

AMONGST the prizes offered by the Istituto Reale Veneto di 
Scienze e Lettere at Venice we mention the following :—(1) 
1,500 lire (about 58/.) “for a detailed description of the deter- 
minations hitherto made of the mechanical equivalent of the heat 
unit, investigation of causes, &c. ; (2) 3,000 lire (1162) ‘for a 
representation of the advantages which the application of physics 
has brought to medical science, and to clinical medicine in par- 
ticular ;” (3) 3,000 lire ‘‘for a summary of the recent investiga- 
tions in theoretical hydrodynamics, followed by a representation 
of the true and essential progress made in this part of scientific 
mechanics ; ” (4) 3,000 lire ‘‘ for a description of the most recent 
hypotheses in physical science concerning the phenomena of 
light, heat, electricity, and magnetism, followed by an indication 
of the changes which scientific language would have to undergo 
in order to be in accordance with the best founded theories, this 
indication to be illustrated by some examples describing some of 
the principal phenomena.” ‘The competition for the first and 
fourth of these prize-themes ends on March 31 next, that for the 
second and third on March 31, 1881. For further details we 
must refer our readers to the Institution itself, 


e 
ON his passage through Rome, Dr. Gerhard Rohlfs was 
received in special audience by the King of Italy, who personally 
decorated the great traveller with the Commander Cross of the 
Italian Order of the Crown, 


THE Royal Academy of Sciences at Turin has awarded the 
Bressa prize for the four years 1875 to 1878, to Mr. Charles 
Darwin. 

WE had occasion some time ago to call attention to the excel- 
lent scientific work which is being carried on at the Carlsberg 
Laboratory, Copenhagen. This laboratory of research? it will 
be remembered; was founded and endowed by Mr. J. C. 
Jacobsen with the intention of aiding, as far as possible, in 
placing upon a secure scientific basis the technical processes of 
brewing and malting. We have now before us a Report of the 
work carried out during the past year, This is published under 
the title of ‘‘ Meddelelser fra Carlsberg Laboratoriet ” by the 
committee of management appointed by the Royal Danish 
Academy of Sciences, The original report is in Danish and is 
accompanied by a very full résumé in French. We append the 
titles of the principal papers embodied in the Report :—‘‘Con- 
tributions 4 la Connaissance des Organismes qui peuvent se 
trouver dans la Bière et le Moût de Bière et y vivre,” par E, Chr. 
Hansen, ‘Sure l’Influence que l'Introduction de l'Air atmo- 
sphérique dans le Mofit qui fermente exerce sur la Fermenta- 
tion,” par E. Chr. Hansen. ‘Recherches sur les Ferments 
producteurs de Sucre,” par J. Kjeldahl. (1) Recherches sur la 
Diastase; (2) Recherches sur la Ptyaline (Diastase de la Salve). 


WITH regard to distinguishing artificial from natural butter, 
M. Donny remarks, in a recent note to the Belgian Academy, 
that the tuo behave very differently when heated between 150 
and 160 degrees in a capsyle or test-tube. At this temperature 
artificial butter produces very little froth, but tHe mass undergoes 
@ sort of irregular boiling, accompanied by violent_jerks which 
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tend to project some of the butter out of the vessel. The mass 
grows brown, but this is by reason of the caseous matter separat- 
ing out in clots on the walls; the fatty portion of the sample 
sensibly retains its natural colour. Natural butter, on the other 

hand, heated to 150° or 160° produces abundant froth, the jerks 

are much less pronounced, and the mass grows brown but in a 

different way. A good part of the brown colouring matter 
remains in suspension in the butter, so that the whole mass has 
a characteristic brown aspect similar to that of the sauce called 
au beurre noir. All natural butters behave thus, and it is 
strange, M. Donny says, that this simple method of distinguish- 
ing natural from artificial butter has not been indicated before. 


A BODY of Russian savans is expected to go next spring 
into the Slavonic Balkan provinces to study their geology and 
ethnographically examine the palæographic architectural remains, 
The expenses of this expedition are to be defrayed by the Russian 
Geographical Society and a Slavonic committee. 


Tux death is announced at New Braunfels, in Texas, of 
Ferdinand Lindheimer, a German botanist, long settled in 
Texas, for the botany of which he did much by the valuable 
collections he made. 


SEVERAL shocks of earthquake were felt at Havana on the 
night of January 22. On Sunday last two slight shocks were 
felt at Carlsruhe. 


A Muntcu correspondent describes an interesting anatomical 
model recently constructed by Prof. Rudinger of that city. The 
model represents a whole human body, life-size, which can be 
taken to pieces in eight different ways, The sixteen section 
planes thus obtained show most minntely all anatomical details. 
The model was executed, under the learned professor's direction, 
by Messrs, Zeiller. 


THE Gazelle de Lausanne of January 20 publishes a very in- 
teresting letter by Dr, Forel, on the probability of the Lake of 
Geneva being frozen during this winter. After having made 
several measurements on January 15, Dr. Forel proved that the 
temperature of water throughout the lake (at a certain distance 
from the shores) was on that day equal to 5°'2 Celsius. Now 
compating this figure with the temperature of water measured at 
various depths on October 23, 1879, he concludes that the water 
of the lake has lost during eighty-five days no less than thirty 
calorific units for each square centimetre of its surface, and that 
it must lose twenty-four units more to reach the temperature of 
maximum density (4° Celsius), when a superficial freezing might 
become possible. The laws of freezing are but imperfectly 
known; but applying to the Lake of Geneva the results of 
measurements he has made during December last on the frozen 
Lake Morat, Dr. Forel concludes that the waters of the former 
lake must lose eight calorific units more to lower the temperature 
of the water at the surface to the freezing-point, Thus the 
wateis of Lake Leman must lose altogether thirty-two calorific 
units per square centimetre of surface before any freezing would 
become possible. The lake having lost but thirty units from 
October 23 to January 15, we ought to experience a period of 
cold of the same intensity as that which was experienced during 
the last three months, for the freezing of the lake, ut, accord- 
ing to the compntations of Prof. Plantamour, it would be highly 
improbable that the cold December of 1879 should be followed 
by a January as cold as that of 1830, Thus, it is highly 
improbable that the Lake of Geneva will freeze during this year, 
but it is possible that the “ Little Lake” (é.¢., its south-western 
part) might freeze in January. paar however, is near an 
end, and we have not yet heard ofethe lake being frozen. 


Tue ice on the Loire continues to occupy the French 
engineers, The wogks are preceeding actively but not very 
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favourably ; more frosty weather having prevailed the water 
freezes behind the boats of the men trying to open a channel in 
the ice-barrier, Immense disasters are anticipated from the 
thaw if some means are not found to work more effectually. 
It is stated that the block was formed principally in con- 
sequence of the situation of the bridge of Saumur, which sonte 
competent engineers proposed to demolish many years ago as 
creating a danger on the occasion of inundations. The proposal 
was renewed during the present crisis without having met with 
any success. 


Tue Canal Saint Martin, which is used so largely for provi- 
sions of Paris, has also been entirely frozen, and the blocks of 
ice net having melted, as in the Seine, the Director of the City 
‘Works is busy in disencumbering it as much as possible. The 
difficulty is not so much in cutting the ice as in sending it into 
the Seine by the flood gates, Although having a length of only 
a few kilometres, the Canal St. Martin has so many locks, that 
the problem of freeing it is one of the most difficult than can be 
imagined. 

Tuts week the Commission of the Municipal Council of Paris 
will deliberate upon the desirability of continuing the experi- 
ments on electric lighting in the Avenue de POpéra, Since the 
article by M. de Fonvielle was written, the Siemens brothers 
have exhibited their lamps on one of the largest confectionery 
shops on the Boulevard Montmartre. It works very well, and 
creates some sensation in Paris, 


Ar the last meeting of the St. Petersburg Gardening Society, 
Prof, Beketoff made an interesting communication on the dis- 
covery in the government of Ekaterinoslav, in a wild state, of 
vine-plants and of the Hungarian oak (Quercus cervis). Both 
are probably degraded plants, affording remarkable specimens of 
natural transformism. 


AMONG the numerous bibliographical indexes which have 
lately appeared in Russia, we notice the ‘‘ Bibliography of 
works in Finance, Industry, and Trade in Russia, from 1714 to 
1840,” by M. Karataeff, which contains a complete systematic 
list of more than 6,000 books, papers, and newspaper notices on 
these subjects. The work has just appeared at St, Petersburg. 


* WE notice in the last number of the Journal of the Russian 

Chemical and Physical Society, the sixth part of the memoir by 
Prof, Menshutkin, on the influence of isomerism of acids on the 
formation of compound ethers. As seen from numerous mea- 
surements published by the author, the isomerism of acids is of 
great influence on the absolute and relative rate of etherisation, 
the primary acids being etherised in from 72 to 120 hours, whilst 
no less than 336 hours are necessary for the complete etherisation 
of several tertiary acids. Besides the rate of etherisation 
decreases also with the increase of the molecular weight, 
The same journal contains a paper by MM. Beilstein, and 
Courbatoff on chloranilines an@ chlornitranilines, and the 
minutes of the meetings of the Society. 


THE new French cable for America has been placed at the 
disposal of the public for correspondence, It goes direct from 
Brest to St. Pierre, and from St. Pierre to Massachusetts, 
where it is omnnected with the Ameri TelegrapLic Union. 
A new cable will be laid from Brest to Penzance by the Faraday 
steamer, in the beginning of February, and afterwards from 
Penzance to St. Pierre. This second cable will be used for 
English telegrams, 

Tr is stated that a valuable bed of anthracite has been prp- 
spected at Ching-mén-chpw, near Ichang on the Upper Yangtszi- 
kiang, and that it is already béing worked. The éoal disfréct is 
said to extend for seventy-five square niles, and to contain fen 
beds of coal, one of whick, at Wo-tsze-kow, is estimated to 


contain 1,290,000 tons, and lying only 109 feet below the- 
surface, , ° 


a 
THE Cracow newspaper Wiel states that thè Cracow Academy 
proposes to convoke a general congress of historians. 


THE Forty-sixth Annual Report of the York Schgol Natural 
History Society is on the whole favourable; good work has been. 
done in the geological section especially. 


THE annual meeting of the Yorkshire Naturalists’ Union was 
held at Huddersfield on Saturday week, Dr. H. C. Sorby, the 
president, occupying the chair. There are now twenty-six 
societies in the Union; Prof. Williamson, of Manchester, was 
chosen as Dr. Sorby’s successor in the presidency. The latter 
gave his annual address in the evening on ‘‘The Structure and. 
Origin of Limestones.” 


Wi have received a report of a very successful scientific exhi- 
bition which has been opened for a few days by the enterprising 
Dundee Naturalists’ Society. We notice from the programme 
of the Society, that besides lectures by eminent men of science, 
a number of papers of a thoroughly scientific character, will be 
read by members of the society during the present session, 


A BANK, commonly called Hafner, in the Lake of Zurich, and 
situated at a distance of a few thousand feet from the Mansion 
House Promenade, is now being minutely investigated by order 
of the town authorities. It appears that remains of a prehistoric 
pile dwelling are coming to light at this spot, consisting of a 
quantity of coarse and fine clay vessels, coals, a few bronze 
implements, &c. The piles upon which the old colony rested 
are particularly numerous. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Chinese.Rhgsus Monkey (Macacus lasiotus) 
from Shanghai, presented by Messrs, John Morris and A, H. 
Brown ; two Blue-eyed Cockatoos (Cacatua opthalmica) from 
the Duke of York’s Island, presented by the Rev. Geo. Brown, 
C.M.Z.S. ; two Martinican Doves (Zenaida martinicana) from 
Grenada, W.L, presented by Capt. H. King; a Kittiwake Gull 
(Rissa tridactyla), European, presented by Mr. W. H. Cope, 
¥.Z.S. ; a Common Barn Owl (Strix flammea), European, pre- 
sented by Mr. G. D. Edwards; a Jaguar (Felis onça) from 
South America, four Common Peafowls (Puavo cristata) from 
India, two Knots {Tringa canutus), four Widgeon (Mareca pene- 
lope), a Wild Duck (Anas boschas), two Scaup Ducks (Pwigula. 
marila), European, purchased. S 


OUR ASTRONOMICAL COLUALN 


PERIODICAL VARIATION IN THE BRIGHTNESS OF NEBULA. 
In 1877, in a communication to the Royal Astronomical Society, 
Prof, Winnecke drew attention to the nebula H. II, 278, re- 
marking that it appeared to exhibit not only a variability in its. 
light, but, which he considered much more remarkable and diff- 
calt of explanation, that perzedical fluctuations of brightness 
seemed to take place. A short time since he briefly pointed out 
a second case of simular character, in the nebula H. I, 20; in 
the last number of the Astronomische Nachrichten he returns to 
the subject, and collecting the descriptions of the latter nebula, 
presents very strong evidence of the variability of its light anb 
indications that it may prove periodical. 

H. I, 20 is No. $32 A, and No. 2405 of the General Cata- 
logue : its position for 1880 is in R.A, 11h. 18m. 133., N.P.D. 
77 59'°6, or it precedes B.A.C. 3882 by 34°53., and 1s y south 
of the star. A star 12m. follows at 2°8s., 21 to the north. Sir 
W. Werschel described it as “ very bright” on March a5, 1785. 
Forty-five years afterwards his son found it ‘‘ extremely faint,” 
and remarked at the time: ‘‘ This nebula must Mave chai 
greatly, if it ever belonged really to the Ist class.” On April 4, 
1831, he again found it faint. The neat record of its appear- 
ance wis made by Boguslawski, during his preparation of Hour 
XL of the Star-charts of the Berlin Academy, when it appears- 
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to have been bright enough to be well seen in the comparatively 
sinall telescope used in the formation of the chart (aperture 3°8 
inches)$ this would þe at the epogh 1840 +. On March 7, 1856, 
Winnecke found it pretty bright with the Berlin refractor. 
D’ Arrest, on February 19, 1863, noted a considerable diminn- 
tion of brightness : ‘‘ Hodie aperte non supra tertiam classem,” 
and he adds ®* Locum hec nebula non mutat, an lucem ?” On 
April ro, 1878, it had again brightened, Winnecke recording: 
«© Bei hellem Mond, deutlich gesehen, gewiss I. Classe.” On 
March ar, 1879, he considered it ‘‘ wohl nicht I., aber gut II. 
Classe,” This nebula is of the elongated class, the direction of 
elongation not very far from the parallel ; the longest diameter 
about 14’. It is evidently well deserving of continuous observa- 
tion. 

Prof, Julius Schmidt directed attention in 1862 to another 
very suspicious case in the same quarter of the heavens. The 
object to which he refers in his communication to the Astrono- 
masche Nachrichten appears to be H. IV. 4, though he does not 
mention the identity. Sir W. Herschel, observing on February 
22, 1874, describes it as ‘‘extremely faint, s lke a star 
with a very faint brush Sp.j 240 shows the star.” It will be 
remembered that Sur W, Herschel’s fourth class included ‘‘ stars 
wıth burs, with milky chevelure, with short rays, remarkable 
shapes, &c.” Sir John Herschel’s description on-Apiil 13, 1828, 
does not differ from his father’s ; he calls it a ‘‘star 13°14 m., 
with a faint, small, nebulous brush.” In the General Catalogue, 
where it is No. 2403, it 1s noted ‘very faint, small: attached to 
a star 13m.” Prof. Schmidt commences his note upon the 
probable variability of this object by remarking that it is found 
upon Chart No, 6 of the Bonn Durchmusternng, and must have 
been seen in the zone-telescope, a Fraunhofer comet-seeker of 
three inches a e and two feet focus; it is No, 2436 at p. 24 
in vol. iii, of the Bonn Observations. At the date of his com- 
munication (1862, March 29) he says: ‘‘ This nebula is at the 
limit of Nagi eed for the Athens refractor.” He determmed 
the position of the nebula and of two small neighbouring stats 
by reference to Weisse No, 315, with the following resalta for 
1855ʻ0 ;— 


hom s er u 
bd ` =— 
Nebula R.A. 11 16 22'6...Decl.-o 18 36 j eos nucleus= 
Xo m IL 16 28'i... 45, —O 21 59... 12°13 
Yoo. IL 16 42°5 . y ~O 20 34.. III2 


The Bonn position reduced to the same epoch gives R.A. 
rth, 16m, 28°8s,, Decl. -o° 21'°8, agreeing almost precisely 
with Schmidt's small star z, There may be a suspicion, there- 
fore, that the place of greatest condensation of the nebulosity 
c , ag would appear to be the case with the first variable 
nebula in Taurus, discovered by Mr, Hind in 1852, according 
to M, Otto Struve’s observations at Pulkowa, These objects 
require, and certainly merit, very close observation wth ade- 
quate instruments. 


TOTAL SOLAR ECLIPSES IN THE NEXT DECADE.—The 1eport 
of the observation of an mtra-Mercurial planet, daring the total 
eclipse of the sun on the r1th inst., from one of the higher 
monntains in California (which, however, at the time we write, 
has not received the confirmation that might have been expected), 
naturally directs attention to the similar opportunities for obser- 
vation of such a body that are approaching, and we may briefly 
particularise the circumstances under which the total eclipses of 


` the sun, within the next ten years, will take place. The first is 


the eclipse of 1882, May 17, where the central line passes over 
Egypt, not far from Luxor, near Teheran, and so across Asia to 
Shanghai; the greatest duration of totality is rm. 48s., but at 
the most accessible stations will not exceed Im. 15s.; maps 
exhibiting the general features of this eclipse are already pub- 
lished in the Nautical Almanac and the American Ephemeris. 
Then follows the eclipse of 1883, May 6, in which the course of 
the central line is wholly on the Pacific Ocean, avoiding appa- 
tently, with the exception of the Maryuésas, the inhabited 
islands. From the Admiralty chart of this group, it seems that 
the total phase may be observable at Chanel Island, where it 
will commence about oh, 42m. local time, continuing 2m. 52s. 
The eclipse of 1885, September 9, may be well observed in New 
Zealand, whete the sun will have nsen to an altitude of fifteen 
or sixteen degrees, the duration of totality on the central line in 
the longitude of, Wellington being Im. 54s. Next follows the 
great eclipse of 1886, August 29, a recurrence of that of 1868, 
August 17, which was observed in India. Unfortunately in this 
case we have again an ocean track for the belt of totaljty, except 
ba a 
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near the beginning and ending of its course; at the sonthern 
extremity of the Island of Grenada the sun will be hidden for 
gm. 158,, while at an altitude of about 20°; but in about 14° 13’ 
west of Greenwich, and latitude 2° 58° N , where the sun is 
centrally eclipsed on the mendian, totality will continue for 
nearly 6m, 30.., and it may be expected that effort. will be made 
to secure in this part of the Atlantic, at least such observations as 
bear upon the existence of an intra-Mercurial planet or planets; 
when the central line reaches the African coast the duration of 
total phase will have diminished to about 4m. 45s,, in 12° S. 
latitude. The next eclipse is that of 1887, August 19, which it 
was supposed for a long time would be total in this country, the 
central line, however, does not reach England; c mmencing in 
Central Germany, or in II° 39’ east of Greenwich, and 51° 38 
N., it passes by Berlin and Moscow, to a point in 102° 19 E., 
and 53° 46’ N., where the sun will be totally eclipsed on the 
meridian, and thence to 173° 47 E. and 24° 32’ N., where the 
central read pasjes off the earth; at Berlin, where the sun will 
only just be clear of the eastern horizon, totality continues 1m, 
4ts,, and in the longitude of Moscow, to the north of the city, 
2m, 308., with the sun at an altitnde of 17°; on the shores of 
Lake Baikal, where he will be near the meridian, the duration 
of totality is increased to 3m. 38s. The last total eclipse of the 
decade to which this note applies will take place on December 
22, 1889; 1t may be observed. at Bridgetown, Barbadoes, where 
the san at an altitude of about 6° will be hidden for rm. 483. ; at 
a point on the Angola coast in about ro° S, totality will 
continue 3m. 34%., the central eclipse passes off the earth in 
60° 55’ E. and 6° 53’ N. 








BIOLOGICAL NOTES 


Bees EATING ENTRAPPED MotTus.—Mr. Packard, jan., 
writing in the January number of the Ameruan Naturalist, says 
that a flowering stalk of an asclepiad (PAynanthus [Aranya] 
albens) was brought to him last September, with the bodies of 
several moths (Plusia precationis) hanging dead from the flowers, 
being caught by their tongues or maxile. ‘‘The-e moths had, 
in endeavouring to 1each the pollen-pockets of the flowers, been 
caught as 1f in a vice by one of the opposing edges of the five 
sets of hard, horny contrivances covering the pollinia.” A very 
short time afterwards the Rev. L. Thompson, of North Woburn, 
Mass., a careful observer, sent Mr. Packard the following details 
of the behaviour of bees (Apis mellifica) als> frequenting the 
flowers of the same asclepiad -—‘‘ My attention was attracted 
by two or three bees ae) immediately around as many en- 
trapped moths that were alive and struggling to get away. 
Every moment or two a bee suddenly and furiously darted upon 
a prisoner and seemed to me to sting it, despite its desperate efforts 
to escape. This onset was generaily instantaneou., but was re- 
peated again and again; and after a moth became still and 
apparently lifeless the bee settled upon and, if my eyes did not 
greatly deceive me, began to devour 1t.” Mr. Thompson pre- 
viously noticed tongues of the same species of moth caught in the 
flowers, the bodies to which they belonged having di-appeared. 
At the time he fancied these were probably eaten by birds, bur 
on further exammation he came to the conclusion that the bees 
had really feasted on anımal food, as well as upon the nectar of 
the surrounding flowers. Specimens of these bees being cap- 
tured, the species was determined by Mr. Packard. On this 
fact being communicated to Mr. Darwin, he wrote that he 
“never heard of bees beimg@in any way carnivorous, and the 
fact is to me incredible. Is it possible that the bees opened the 
bodies of the Plusia to suck the nectar contained in their tto- 
machs? Such a degree of reason would regire confirmation, 
and would be very wonderful.” Iermann Muller wrote “that 
his brother Fritz ın South Brazil has observed that honey-bees 
(species doubtful) licke@eagerly the juice dropping, from pieces 
of meat which had been suspended in the open air to dry; but 
he thinks nothing has been published on the carnivorous habits 
of bees.” The well-known apiarian, Prof. A. J. Cook, how- 
ever, reminds Mr. Packard “that honey-hee workers within the 
hive, on killing off the drones, tear them in pieces with their 
mandibles rather than sting them, and that he has seen them 
thas killa humble-bee that had entered the hive.” Huber, if 
we mistake not, also tells us that undgr certain circumstances 
the qommon jive-bee will devous the eggs laid by the queen 
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New Mosasautorp REPTILES.-p The, Mosasauroid Reptiles 
are so rare in Europe that the fambus type specimen described 
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by Cuvier still remains the most perfect yet discovered there, 
This was the specimen said to have been given up to the 
French army on the capture of Maestiicht, and which is 
now in the Paris Museum, So much was thonght about it that 
the story gocs that the French gunneis had oiders not to pout 
their artillery to that poition of the town where it was known 
to be, In America Prof. O. C. Marsh tells us, the group attained 
a marvellous development, and was iepresented by very many 
genera and species belonging to even diverse families, In a 
paper in the current number (January) of the American Fournal 
of Science he gives some new characters of the group, based on 
the examination of an enormous collection in the museum of 
Yale College, which is calculated to contain the remains of not 
less than 1,400 distinct individuals, In not a few of these the 
skeleton is nearly if not quite complete, so that every part of its 
stiucture can be determined with almost absolute certainty. 
Already from this immense storehouse has Prof. Marsh made out 
various important details of the anatomy of the group, In the 
present paper he communicates several others which had escaped. 
other observers, Several specimens, one of which is figured, 
prove the presence of a sternum which is of the true lacertilian 
type, The entire pectoral ‘arch and paddles in several genera 
are described ; the general structue of the paddles ıs Cetacean 
in type; hyoid bones have been found. In some genera the 
orbit was protected by a ring of osseous plates, composed of but 
a single row of plates overlapping; the transverse bone of 
Cuvier (ecteopterygoid, Owen) 1s present in several of the genera. 
The accuracy of Cuvier’s determination of the pterygoid bones 
can no longer be called in question ; Cope erns in ing them 
palatines, All these newly-discovered characters and facts indi- 
cate a true Jaceitilian alliance, and a new sub-order of lizards 
should be formed, to be called Mosasauria, 


New ENGLAND Isopops,—In the Proceedings of the United 
States National Museum (November 5, 1879) Oscar Harger 
briefly describes the marine isopods collected by the United 
States Commussion of Fish and Fisheries. Fuller descriptions 
with figues of most of the species are promised later. As new 
species are described Janira spinosa, from Banquereau, and Zep- 
tochelta rapax, from Aunisquam. Thee are forty-thiee species 
enumerated, of which eleven are to be found on the coasts of 
Europe. 

THE FossIL Horses or CONSTANTINE. —Veterinary Surgeon 
P. H. Thomas has quite recently published an interesting 
account of the remains of some fossil horses found in the neigh- 
bourhood of Constantine, in Algeria. It will be 1emembered 
that the environs of Constantine aie traversed by large and deep 
valleys, on the flanks of which, as far as an elevation seldom 
exceeding 600 metres, the stripes of a fluvial-lacustrine pliocene 
formation lio stratified. These, at their base, are characterised by 
the presence of a chalky mal, and towards their summits by 
gritty conglomerates, pudding-stones, and sand ; the fluvial lacus- 
tune deposits contain a somewhat transition fauna-composed of 
some of the larger vertebrates, amongst which two species of 
horse have been found, one an Hıpparion and one very near to, if 
not identical with, the Agnus stenonss (Gaudry), of the pliocene 
of Europe. In the bottom of these valleys, at the base of the 
steep banks of the larger rivers, turfy deposits are found, apper- 
taming in-all probability to a recent quaternary period in which 
a fauna appear-—which, though showing some affinities to the 
previously-mentioned fauna, is more clearly connected with that 
actually existing, Here are to be found remains of a horse (Zgrus 
caballus) diffeung by only a few secondary characters from the 
actually living African horse; an ass of small dimensions, 
presenting in its dentition some characters calling to mind the 
genus Hipparion, which genus had, however, disappeared since 
the preceding geological penod, In the grey marl which imme- 
diately lie over the alluvial turf, and wench appear to be very 
recent, therd*will be found in the lowest strata the remains of 
horses, horned cattle, and molluscs, differing in no way from 
those of the present day. In a middle stratum remains of flint 
weapons have been found (at about 2'50 m. from the surface of 
the soil), while at about r metre below this surface, vestiges of 
the Roman occupation will be met with. i 





“PHYSICHL NOTES « ‘e. . 


MEASUREMENTS of the movements of glaciers have hithefto. 
been directed either to apprgximate determindtion of the yearly 
or daily mean velocity, or to showing that'tRemotion of glaciers 





resembles that of liquids. Some new measurements by Herre 
Koch and Fr. Klocke (Wired. Ann., No. 12) have been lpmited 
to ascertaining the motion of a Pint of the s#rtace m a vertical 
plane panallel to the direction of length of the glacier, witha 
view to finding the real nature of the glacier’s progress, whether 
continuous and in the same direction or not. Trgo scales were 
placed, one vertical, the other horizontal, being attached to a 
post, fixed half a metre deep im the ice, and having a cone of ice 
and débris formed round it. This was on the west side of the 
Morteratsch glacier, about 14 km, from its principal extremity. 
The observations were made in August aud September, the 
scales beg watched by day only, through a fixed telescope with 
cross-wires. The number of scale parts passing the cross gave 
the direct and horizontal components of the motion. Another 
similar post with scales was set up near, and in the field of 
vision, The observations proved that the motion of the glacier 
is by no means uniform, for one and the same point may move 
now upwards, now downwards, towards the mountain, or towards 
the valley. Further, two pomts of the surface, about 50 to 
6o metres separate from each other, may, at the same time, move 
in different, and even in opposite directions. 


THE behaviour of membranes in sounding columns of air has 
been recently investigated by Herr Kohlrausch (Wied. Ann., 
No. 12), and with the following results (which sufficiently indi- 
cate the line of 1esearch) :—1. Open membranes (freely in con- 
tact with the air on both sides) vibrate in the ventral segments 
of stationary waves, and come to rest in the nodes; covered 
membranes (shut off from the external air on one side) vibrate 
in the nodes and come to rest in the ventral segments. 4. A 
fine open membrane stretched over a ring is a very sensitive 
means of determining the position of the nodes in stationary 
waves, 3. If a solid body be brought between two nodes of 
the stationary vibrations of a pipe, the half-wave between these 
two nodes contracts, while the otheis are lengthened, and the 
pipe oe a tone corresponding to the longer half-waves, conse: 
quently a deeper one. 


Fros a comparison of the temperature co-efficients of fluidity 
and galvanic conductivity for as number of substances (Weed. 
Ann., No. 12), Herr Grotrian finds that with increasmg concen- 
tration of a solution, both coefficients vary in the same sense, 
In solutions of NH,Cl, KCl, KBr, and KI, the galvanic con- 
ductivity increases nearly in proportion to the percentaye pro- 
potion, 
the concentration. 


A SLIGHT improvement has been introduced into the Bunsen 
grease-spot photometer by Herr Toepler (Wied, Ann., No, 12), 
rendering the observations much less dependent on the position 
of the observer (the angle betu een his line of sight and the paper 
screen), The grease spot is done away with, and the thickness 
of papes is reduced instead, to give a spot. Between two 
very thin moderately transparent sheets of pawhment paper, 
having a small circular aperture, is placed a sheet of ordinary 
strong paper. 


Dr. BAUMGARTNER has recently made, in Prof. Pfaundler’s 
laboratory {Wied. Ann., No. 12), a series of determinations of 
the specific heat of water by a method of mixtures, in which 
dotling water was poured directly into the cold water of the calori- 
meter. The specific heat at 100° (that at o° = 1) was found 1°0307 
(as against 1'or30 by Regnault ; 10220 Regnaull, according to 
Bosschn's, calculations, I 0302 v. Munchhausen and Willner, 
1'0720 Heimrichsen, 1°1220 Jamin and Amaury, 1'1255 Marie 
Stamo). 

Tue telephone has been found by Herr Niemoller (Wed. 
Ann.) capable ‘of determining very quickly and accurately the 
resistance of liquids, It is substituted for the gakranometer in a 
galvanic bridge, and an induction current is used; tben, if the 
resistances compared are a large liquid resistance on the one 
hand, and a Siemens’s resistance-box on the other, so that the 
electro-dynamic constants of the branches are very small; 
if, further, a German-silver or platinum wire .be used as 
measuring wire, it is found that in the position where the 
galvanometer shows no deflection, the tone in the felephone 
has a well-marked minimum of intensity, Supposing the liquid 
resistance has 2,000 units, a variation of -it, even four units,- 
reveals itself in q displacement of the mnjoimum position. 

For study of liquid’ waves Signor Bazzi lately used (N, Cim. 
(3) 6, p. 98) a trough 6 m, long, 10 ctm. deep, and 5 ctm. wide. 


In one eng of it dipped a wooden parallelepiped, whe could - 


The fluidity, on the other hand, varies but little with 


ir 
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be moved up or down in guides, and served to produce waves. 

A movable apparatus von on a cylinder the movements of 
the surface at ady point; themoment of immersion was also 
indicated, The following results were arrived at:—1. If the 
body be drawn out and a wave of depression produced, a 
whole serjgs af other waves follows this, which are of gradually 
decreasing height. 2. Both the primary and the secondary waves 
are, from a certain distance from the origin onwards, propagated 
with uniform velocity, which, for the same depth, is independent 
of the mode of the immersion, ‘The first primary wave has the 
greatest velocity x coincides with that resulting from Lagrange’s 
calculations, e velocity of the others decreases from wave to 
wave, so that their length increases proportionally to the distance 
from the origin, 3. The depth of the first wave is proportional 
to the volume brought out of the position of equilibrium ; and it 
decreases inversely as the square root of the distance from the 
origin (this corresponds to Boussinesq’s development). 4, The 
profile of each secondary wave is a sinusoid, but that of the 
pri is much more complicated. These iesults are in con- 
tradiction to nearly all analytical results on wave motion. The 
author is prosecuting his inquiry further. 

In an interesting memoir presented to the Belgian Academy, on 
the influence of the form of masses on their attraction, M. e 
arrives at the following theorem, which he considers as da- 
mental for the mechanical theory of crystallisation : A mass of 
any form, at a distance from its centre of inertia, acts with maxi- 
mum, mean, and minimum energies in three rectangnlir directions, 
and these directions coincide respectively with the three axes of 
maxfmum, mean, and minimum inertia of the mass; the attraction 
diminishing the more rapidly the less the mass in question. M. 
Lagrange offers some preliminary considerations on the structure 
of bodies, and one curious consequence of his formuls is that 
the molecules of a body are not nlways distributed symmetrically 
with regard to the three r directions, owing to the in- 
fluence of certain secondary axes of attraction, which is combined 
with that of the principal axes of inertia. The principal modes 
of crystallisation of bodies seem to M. van der Mensbrugghe (who 
reports on the memoir), in perfegt harmony with the classification 
of molecular groups, (1) according to their principal axes of 


- inertia, (2) according to their secondary axes of attraction, M. 


Lagrange promises, in an early work, a complete solution of the 
problems of crystallisation of Lolies. 


M. THOLLON has recently observed, by the aid of his spectro- 
scope of high dispersive power, a solar protuberance whose 
height equalled one-sixteenth of the diameter of the sun, or about 
55,000 miles, 


HERR EDELMANN describes, in Carl’s Repertorium, a novel 
Ss electrometer in which the needle, instead of being a 

at plate, consists of two quadrants cut vertically from a cylinder, 
This swings concentrically within another cylinder slit mto four 
quadrants, whieh replace the usual pairs of flat quadrantal 
paa The needle and its attached mirror are supported by a 

ifilar suspension, and the charge is given to the needle by con- 
necting the cup of concentrated sulphuric acid, into which it 
dips, with the pole of a Zamboni pile. This latter arrangement 
is simpler tban the usual replenisher and gauge of the well- 
kuowa Thomson electrometers, but cannot be anything like as 
reliable, ` 


HERR BoTTGER describes a process for steeling copper plates 
by electrolysis, 100 parts of ferrous-ammonia sulphate, together 
with 50 parts of sal-ammoniac, are dissolved in 500 parts of 

ure water, a few drops of sulphuric acid being added to acidu- 
ate the solution. The copper plate connected to the negative 
pole of a battery of two or three Bunsen elements, an iron plate 
of equal size Ring employed as an anode. The solution is 
maintained at from 60° to 80°. The deposit of iron is of a 
hard steel-like quality, and is very :apidly formed. 


Pror. GRAHAM BELL communicated a notce of ‘Some Ex- 
periments relating to Binaural Audition” to the recent meeting 
of the American Association for the Adva cement of Science, 
The pa which contains some extremely valuable observations, 
will be published in extenso in the American Journal of Otology. 

° 





GEOGRAPHICAL NOTES 
A Rguter’s telegram from Halifax, Nova Scotia, states that 
arrangements are in progress there for a new American Arctic 
* P 
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Exploring Expedition, under the leadership of Dr. Emil Bessels, 
the scientific member of Capt. Hall» Polaris Expedition, 

In opening the proceedings of the Geographical Society on 
Monday evening, Lord Houghton read a letter from Sir Bartle 
Frere, in which he spoke in the highest terms of Dr. Emil Holub 
ds the most competent traveller he had met for a long time, and 
in which he also expressed the opinion that, with the exception 
of a very small portion, the Valley of the Zambesi was well 
suited for Europeans in re; to climatic conditions, After an 
amusing sketch of his early experiences in South Africa, and a 
brief account of his two preparatory journeys, Dr. Holub 
delivered an address, describing vividly and in considerable 
detail his main journey, which occupied twenty-one months, 
from the Diamond Fields to the upper waters of the Zambesi. 
Among other matters, he thus explained how the River Zooga 
flows at one time to the east and at another to the west. When 
the Shallow Lake Ngami is filled up by the streams falling into 
it from the west, its waters pass through the Zoqga to the salt 
lakes on the east, but when these streams do not pour in such an 
amount of water, the level of the lake becomes very low,{and 
the Zooga, often largely increased in volume from the over- 
flowing salt lakes, sends its waters into Lake Ngami. This 
solution of a curious phenomenon agrees, we believe, with the 
conclusion arrived at by Major Serpa Pinto. Dr. Holub dwelt 
for some time on the Marutse Empire, which he considered 
to be some 400 miles long and 450 broad, and the languages and 
customs of which he had ample opportunities for studying 
from his prolonged stay at Shesheke, When examining the 
country to the north of this place, Dr. Holub was unfortunately 

rostrated by severe illness, which compelled him to give up all 
er explorations in this interesting region. He made his 
return journey through the western Makalaka region of the Mata- 
bele conntry, about which he gave many partictlais. Dr. Holub 
exhibited a very carefully drawn chart which he had made of 
pat of the course of the Zambesi, and gave some information 
iespecting his various collections. These include ethnographical 
objects, a large number of skins of birds and animals, fishes, 
insects, reptiles, &c., besides numerous botanical specimens. Dr. 
Holub hopes that before long he may have an opportunity of 
exhibiting his collections in London. 


WE have received the first number of the new Zeitschrift fair 
wissenschafiliche Geographie, edited «by Herr J. I. Kettler, of 
Lahr, in Baden, assisted by an imposing staff of German geo- 
graphers, We expected great things from this new journal, 
judging from the prospectus to which we referred some weeks 
ago; but we confess this first number disappoints us. Fifteen 

es are devoted to a discussion of the first landing-point of 
Columbus, by Dr. R. Pietschmann, surely a great waste of space 
in a journal that professes to devote itself to scientific geography. 
The editor takes up seven pages with an article on the position 
of Brunswick ; the old story of Severstofi’s Ferghona expedition 
is related, and Dr. O. Krummel reproduces his discussion of the 
mean depths of the ocean, which has gone the round of the 
journals long ago. Behm’s Jahrbuch for 1879, now out of date 
almost, 13 reviewed, end some old letters of Humboldt’s are 
given, interesting only on the writer’s account. An elaborate 
seneg Of small charts are the only maps given, illustrating the 
paper on Columbus’s landing-point. We trust the succeeding 
numbers will be both more scientific and more novel, else the new 
journal can scarcely justify its existence. 

Last week the French expeAition commissioned to explore the 
Sahara in connection with the proposed railway left Paris for 
Marseilles, whence it will sail for Alkena, The expedition will 
devote its attention mainly to the country south of Wargla, 
which is too imperfectly known at present to enable a decision 
to be come to as to the precise route which the railway ought to 
take. Tbe expedition®is under the command ofe Lieut. -Col 
Flatters, who is phage panied ny an efficient scientific staff of 
engineers and others, ey will be accompanied by an escort 
of trustworthy frontier Arabs. At the last meeting of the Paris 
Society of Commercial Geography, M. Masqueray, the Saharan 
explorer, gave some interesting information concerning the land 
of Adrar, in the Western Sahara. This he derived from three 
ocr on their way to Mecca, who had been plundered in the 

esert, and supplied with funds by the drench Government in 
Algiers to continue their pilgrim On their return they have 
promised to conduct the French explorer to theircountry. Adrar, 
or Aderer, presen’ two or three of the chief aspects of the 
Sahara, which is by ao means the universal desert at one time 
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supposed, In the south-west are long bands of sand, not ex- 
ceed eight days’ march in width. Adrar-Temar, the country 
of the travellers, is placed like a long and narrow island between 
two of these bands of sand. It is an almost level region, slightly 
elevated above the sands, which tend to encroach upon its 
borders, Intermittent streams are found in the country, and 
there are numerous towns or large villages, containing a consi- 


derable population. The three pilgrims represent their country 
as covered with gum-acacias, and ostriches greatly abound. The 
most important commercial fact in connection with Adrar is the 
existence at Ijıl of an immense deposit of rock salt, which, as 
we advance towa:ds the country of the negroes, becomes the 
most valuable article of trade. Tichu (? Tishit), some days’ journey 
to the south-east of Ijil, 1s the principal market for the trade in 
salt, for which slaves are the principal exchange. 


Herr CLEMENS DENHARDT, who has just retuned to 
Germany from an exploring tour in Eastern Cential Africa, has 


received a tof 500 marks (20/,) from the Gesellschaft fur 
ee at Berlin, to defiay the cost of publishing his notes of 
trav Ş 


` M, GRANDIDIER, the explorer of Madagascar, has been ap- 
pointed president of the governing body (Section Centrale) of 
the Paris Geographical Society for 1879. Admiral La Roncière 
Le Nourry has been continued president of the Society. The 
Geographical Society of Paris is preparing to hold a 1eception 
when Prof. Nordenskjold arrives in France; but the first ste 

will be taken by the Society of Marseilles, the city at chek 
Nordenskjold will land from Naples, according to all probability. 


WE learn from the last number of the Zsvesiia of the Russian 
Geographical Society that the expedition of M. Pyevtsoff to 
Mongolia was very successful. M, Pyevtsoff, after having 
stayed seven days at Koukou-hhoto, started for Kalgan (in the 
south-east part of the Gobi steppe) where he remained for two 
months, studying the trade of China with Mongolia. Thence 
the expedition went to Urga, and from Urga to Ulassoutai, 
following thus a route which never was before explored. From 
Ulassoutai M. Pyevtsoff turned west to the Chuyra river, which 
was reached at Kosh-agach ; this route was quite unknown until 
now. On the whole thousand miles’ distance between Urga and 
Kosh-agach the expedition made a survey, and M. Pyevtsoff 
determined the latitudes and longitudes of twelve points. On 
the whole the expedition has made, on its way from Khobdo to 
Kalgan and thence to Kosh-agach, no less than 2,700 miles of 
surveys, and determined astronomuically the position of twenty- 
six points, all longitudes being determined as well by chrono- 
meters as by the occuitations of stars, Barometrical measure- 
ments were made during the whole joumey, and very rich 
zoological, botanical, and mineralogical collections were obtained. 

THE St. Petersburg Geographical? Society has received news 
from Col. Prjvalsky, vi4 Pekin. The intrepid traveller has safely 
arrived at Zaidam, on the Tibetian frontier, after having crossed 
the hitherto unknown country from Hami wd Shatshen to 
Zaidam. From the latter place he will proceed to the interior 
of Tibet, News has also been received from the chief of the so- 
called Samara Expedition, referring to the readiness of the 
Chiwinz tribe to restore the old course of the Amu Darya by 
destroying the dykes on the lower part of the river. The expe- 
dition sent out by the Russian Government Office for Communi- 
cations, under Col. Gluchowski, and charged with the investiga- 
tion of the lower course of the u Darya, with a view to 
rendering it navigable in future, also begins to show signs of 
activity. 

THE “Karl Stangen’sche Reisebureau,” at Berlin, will publish 2 
description of its first journey round the world (1878-79) early 
in March, this desciiption to serve as a guide for future journeys 
and intending tourists. 





THE EFFECTS OF UNINTERRUPTED SUN- 
LIGHT ON PLANTS 


PROF. SCIIUBELER of Christiania, -who for nearly 
thirty years has been engaged in observing the influegce 
exerted by differences gf climate on vegetation, has published 
the iesult of his observatmns in recent numbers of our 
Norwegian namesake, Naturen, The first of the seriese of 
his observations, which he has given in detail, refer to winter- 
wheat, and were undertaken with the spgcial view of noting 


what effect the almost unbroken sunlight of the short Scandi-, 
navian summers had on plants raised from foreign seed, | The 
experiments were made with canéples of graim from Bessarabia 
and Obi», and in both cases it was found that the original colour of 
the grain gradually acquired each year a richer and darker colour 
—the difference being perceptible even in the first year’s crop— 
until it finally assumed the yellow-brown tint of offer home- 
grown Norwegian winter-wheats, Simular results were obtained 
with maize, different kinds of garden and field and beans, 
and certain other guden plants, as celery, parsley, &c. In no 
case has Dr, Schubeler found that an imported plant, capable of 
being cultivated in Norway, loses in intensity of colour after 
continued cultivation; while in regard to many of the common 
garden flowers of Central Europe, he believes it may be asserted 
with certainty, that after their acclimatisation in Norway, they 
acquire an increase of size, as well as an augmentation of colour. 
These altered conditions are more forcibly manifested the further 
north we go, within the limits of capacity of vegetation for 
different plants. Thus it has been observed by Prof. Wahlberg 
of Stockholm, that Zpi/obium angustfolium, Lychnis sylvestris, 
Geranium sylvaticum, and many other plants common to 
Lapmark and the more southern districts of Sweden, attain in 
the former a size and brilliancy of tint unknown in the latter. 
The change in the case of Veronica serpyllifolia and Trientalis 
europea ıs remarkable ; the former changing as it goes further 
north from a pale to a dark blue, and the latter from white to 
rose-pink. It is noteworthy that a tinge of red is a common 
characteristic of the vegetation of ‘the Scandinavian Fjælds ; 
this bemg observable alike in blue, yellow, green, and white 
colours. 

Colom is not, however, the only property affected by the 
unbroken contunnance of daylight in the summers of Scandinavia, 
for accordmg to Dr. Schubeler, the aroma of all wild and 
cultivated fruts, capable of cultivation in the northern lands, is 
much greater than that of the same fruits when grown in more 
southern counhies. This is especially observable in regard to 
strawbeiries, cherries, and the various kinds of wild marsh and 
wood beries. In corroboration of this, Prof, Fluckiger of Strass- 
burg has found that the Norwegian juniper yields a much 
amount of essential cıl than can be obtained from the shrub 
when grown in Central Europe. This excess of aroma in 
northern plants and fruits co-exists with an inferior degree of 
sweetness ; thus the commen golden-drop plum, and the green- 

of Christiama, or Throndhjem, although large, well- 
coloured, and rich in aroma, are so deficient in sweetness as to 
seem unripe to those who have eaten these fruits m France, or 
Southern Germany. 

Dr. Edmond Goze, who has long been resident at Coimbra, 
informs Dr. Schubeler, that his observations on the fruits of 
Portugal enable him to corroborate that obseiver’s opinion in 
regard tg the different conditions on which aroma and sweetness 
respectively depend. The strawberries grown in large numbers 
near Coimbra are, he says, of great size, extremely sweet, but 
almost wholly deficient in aroma and flavour. The same remark 
refers to the Portuguese wines, when compared with the highly 
flavomed yields of the Rhenish and other northern vineyards ; 
and a consideration of these ing conditions leads him to 
accept as an established fact, that light bears the same relation 
to aroma, as heat does to sweetness. 

This increase of aroma, or intensification of flavour, due to 
the uninterrupted action of the sun’s light, has the effect of 
making some of our most savoury garden plants almost uneatable 
in Scandinavia, Thus Dr. Schubeler has found that common 
white stick-celery, which had been grown near Christiania with 
careful attention to the methods followed in England, and 
which in outward appearance could not be distinguished from 
plants brought direct from Covent Garden Market, had a sharp 
unpleasant taste, when compared with the milder and more 

eeably flavoured English plants, The same result was 
ahead in garlicly shalots, and onions, and although it must be 
admitted that as the expressions of mere individual taste, the 
writer’s conclusions in regard to this point are open to doubt, it 
should at the same time be borne in mind that they are based on 
practical observations and experiments, continued for nearly 
thirty years, and confirmed by the concurrent <estimony of 
several of his colleagues, who, like himself, were desirous of 
deducing practical results from the acclimatisation of plants in 
Norway. From this point of view, Some of Dr. Schubeler’s 
observations are especially interesting, and in the present low 
condition of Norwegian industrial development, their practical 
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application would: be highly important, Thus, he shows that ' 

e while linseed oil is obtaifed m Holland, Germany and Middle ' 
Russia in the proportion of akput 3 or 4 p. c. of the weight of 
the plants from which it is extracted, the yield from uncul- 
tivated plants in Norway varies from 4 to 5, or 5 to 8 per cent. 
Agam his experiments of the yield of the essential oil of 
lavenderghate convinced him, that plants grown in Chmistiania 
or Throndhjem, when compared to those grown near Merton, 
which have hitherto been regarded as the first in the world, 
greatly excel the latter in aroma, and he considers that the 
‘cultivation of this plant could be carried on with undoubted 
success on the coast-lands of Norway. 

While Dr. Schubeler has no hesitation in maintaining that ight 
engenders aroma, as heat engenders sweetness, he has not been 
able to determine to what extent the vegetable alkaloids are 
affected by either, In connection with his own observations, he 
reports some curious particulars in regard to the action of con- 
tinuous light in the polar regiéns, which he has obtained from 
intelligent residents, who had undertaken to conduct certain 
rene under his direction. Thus it was found both at 

ten in West Finmark, and at Stamsund in the Lafodens, that 
plants of Acacia lophantha never contacted their leaves duning 
the two months, or longer, that the sun remained above the 
horizon. -An experiment was made at Alten to shade one half 
of the crown of an acacia during the night, and the result was 
that in about twenty minutes’ time, the protected leaves began to 
contract, and remained closed until the plant was again wholly 
exposed to the midnight-sun, when after a time the leaves began 
slowly to unfold. At Stamsund it was observed that whenever 
the’acacias were placed on the north side of a house, which was 
partially screened by a neighbouring Fjeld; the leaflets turned 
upwards, without however wholly closing, and the same thing 
was noticed in rainy weather. The leaves of Mimosa pudica 
contracted in the lightest and clearest nights, and remained 
folded back for some hours. : 

Withoa: entering further into the details of Dr. Schubeler’s 
numerous experiments, we may summarise their results as 
a he gent enale Chal pas aon lawl ai 

1, The n of wheat, that has been grown in low lyi S, 
may be propagates with be on he high F jald? and will 
reach maturity earlier at such elevations, even although at a 
lower mean temperature, Such grain, after having been iaised 
for several years at the highe-t elevation which admits of its cul- 
tivation, is found when transferred to its orginal locality to ripen 
earlier than the other crops which had not been moved. e 
same result is noticeable ın grain that has been transported 
from a southern to a move northern locality, and vice versd. 

2. Seeds imported from å southern locality, when sown 
within the hmits compatible with their cultivation, increase in 
size and weight, and these same seeds, when removed from a 
more northern locality to their original southern home, gradually 
diminish to their former dimensions, A similar Change is 
observable in the leaves and blossoms of various hinds of trees 
and other plants. Further, it is found that plants raised from 
seed, ripened ma northern locality, are hardier, as well as larger 
than those grown m the south, and are better able to resist 
‘excessive cold. 

3. The further north we go—witbin certain fixed limits—the 
more energetic is the development of the pigment in flowers, leaves 
and seeds, Similarly, the aroma, or flavour of various plants or 
fruits, is augmented in intensity the further north they are 
carried within the limits of their capacity for cultivation, 
conversely, the quantity of saccharine matter diminishes in 
proportion as the plant is carried further northward. 


_MYTHOLOGIC PHILOSOPHY) 

1, THE GENESIS OF PHILOSOPHY.—The wonders of 
the course of nature have ever challenged attention, In 
savagery, in barbarism, and- in civilisation alike, the mind of man 
has sought the explanation of things. Thë movements of the 
heavenly bodies, the change of seasons, the succession of night 
and day, the powers of the air, majestic mountains, ever-flowing 
riveis, gerennial springs, the flight of birds, the gliding of 
serpents, the growth of trees, the blooming of flowers, the forms 
of storm-carwed rocks, the mysteries of life and death, the insti- 

tutions of society—many are the things to be explained. 
The yearning to knoy is naivera Horw and why are ever- 
1 From Vice-Presidennal Address of Prof, J. W. Powell, of Washington, 


Vice-President Section B, Amencan Association for the Advancement of 
Science, Saratoga Meeting, August, 1879. 
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lasting interrogatories profoundly instinct in humanity. In the 
evolution of the human mind the instinct of cosmic interrogation 
follows hard upon the instinct of self-preservation. ; 

Tn all the operations of nature man’s weal and woe is involved. 
A cold wave sweeps from the north, rivers and lakes are frozen, 
forests are buried under snows, and the fierce winds almost con- 
geal the life fluids of man himself, and man’s sources of supply 
under the rocks of water. At another time the heavens are as 
brass, and the clouds come and go with mockery of unfulfilled 
promises of rain, the fierce midsummer sun pours its beams upon 
the sands, and scorching ‘blasts heated in the furnace of the 
desert sear the vegetation, and the fruts, which in “more con- 
genial seasons are subsistence and luxury, shrivel before the eyes 
of famishing men. A river rages and destroys the adjacent 
valley with its flood. A mountain bursts forth’ with its 1ivers of 
hell, the land is bwied, and the people me swept away. 
Lightning shivers a tree and rends a skull. 

The silent, unseen powers of nature, too, are at work bringing 

in or joy, health or sickness, life or death to*mankind. In 
ike manner, man’s welfare is involved 1m all the institutions of 
society, 

ow and why are the questions asked about all these thin 
questions springing from the deepest instinct of self-preservation. 

In all stages of savage, barbaric, and civilised inquiry, every 
question has found an answer, every Aow has had its thus, every 
why its because. The sum of the answers to the questions raised 
by any people constitute its philosophy; hence all people have 
had philosophies consisting of ther accepted explanation of 
things. ‘Such a philosophy must necessarily result from the 
primary instincts developed ın man in the early progress of his 
differentiation from the beast. This I postulate; if demonstra- 
tion 1s necessary, demonstration is at hand, 

Not only has every people a philosophy, but every stage of 
culture is characterised by its stage of philosophy. Philosophy 
has been unfolded with the evolution of the human understanding. 
The history of philosophy is the history of human opinions from 
the earlier to the later days—from the lower to the higher 
culture. Jn the production of a philosophy phenomena must be 
discerned, phenomena must be discriminated, phenomena must 
be classified. Discernment, discrimination, and classification 
are the processes by which a philosophy is developed. In 
studying the philosphy of a people at any stage of culture, to 
understand what such a people entertain as the sum of their 
knowledge, it is necessary that we should understand what ‘phe- 
nomena they saw, heard, felt—discerned; what discriminations 
they made, and what resemblances they seized upon as a basis 
for the classification on which their explanations rested, A 
philosophy will be higher in the scale, nearer the truth, as the 
discernment is wider, the discriminations nicer, and the classifi- 
cation better. G 

The sense of the savage is dull compared with the sense of the 
civilised man, There 1s a myth current im civilisation to the 
effect that the barbarian has highly-developed perceptive faculties. 
It has no more foundation than the myth of the wisdom of the 
owl, A savage sees but few sights, hears but few sounds, tastes 
but few flavours, smells but few odours, his whole sensuous hfe 
is narrow and blunt, and his facts, that are made up of the com- 
bination of sensuous impressions, are few. 

In comparison the civilised man has his vision extended away 
toward the infimtesimal and away toward the infinite; his per- 
ception of sound is multiplied to the comprehension of rapturous 
symphonies ; his perception@f taste 1s increased to the enjoy- 
ment of delicious viands ; his perception of smell is develo 
to the appreciation of most exquisite perfumes ; and the facts that 
me made up of bis combination of sensuous impressions are 
multiplied ond enumeration. The stages of discernment, 
from the lowest savage to the highest civilised man, constitute a 
series, the end of whioh is far from the beginning. 

If the discernment of the savage is little, his discrimination is 
less, AL his senstious perceptions are confused, but the con- 
fusion of confusion is that universal habit of savagery—the con- 
fusion of the objective with the subjective, so that the savage 
sees, hears, tastes, smells, feels the imaginings of his own 
mind. Subjectively determined sensucus processes are diseases 
ig civilisation, but normal functional methods ın savagery. 

The savage philosopher classifies by obvious resemblances— 
analpgic chayacters. The civiksed philosopher classifies by 

ntial affinities—homelogic characteristics; and the progress 





a 


-of philosophy is marked by changes from analogic categories to 


homologic categorigs. 
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2, Two Grand Stages of Philosophy.—There are two grand 
stages of philosophy—the mythologic and the scientific. In the 
first, all phenomena are explained by analogies derived fiom 
subyective human experiences; in the latter, phenomena are 
explained as orderly successions of events. 

In sublime egotism man first interprets the cosmos as an 
extension of himself; he clas.ifies the phenomena of the outer 
world by their analogies with subjective phenomena; his 
measure of distance is his own pace, his measure of time his own 
sleep, for he says, “It 1s a thousand paces to the great rock,” 
or, ‘ It is a thousand sleeps to the great feast.” Noises are 
voices, powers are hands, movements are made afoot. By 
subjective examination discoveing in himself will and design, 
and by inductive reason dicovenng will and design in his 
fellow-men and in animals, he extends the induction to all the 
cosmos, and there discovers in all things will and design. All 
phenomena are supposed to be the acts of some one, and that 
some one having will and purpose, 

In mythologie philosophy, the phenomena of the outer physical 
world are supposed to be the acts of living, willing, designing 
personages. The simple are compared with and explamed by 
the complex. In scientific philosophy, phenomena are supposed 
to be children of antecedent phenomena, and so far as science 
goes with its explanation, they are thus interpreted. Man with 
the subjective phenomena gathered about him is studied from an 
objective point of view, and the phenomena of subjective life 
are relegated to the categories established in the classification of 
the phenomena of the outer world; thus the complex is studied 
by resolving it into its simple constituents, Some examples of 
the philusophic methods belonging to widely separated grades of 
culture may serve to make my statements clearer. 

Wind.—The Ute philosopher discerns that men and animals 
breathe, He recognises vaguely the phenomena of the wind 
and discovers its resemblance to breath, and explains the winds 
by relegating them to the class of breathings. 

He declares that there is a monster beast in the noth that 
breathes the winter winds, and another in the south, and another 
in the east, and another in the west, The facts relating to 
winds are but partially discerned ; the philosopher has not yet 
discovered that there is an earth surrounding atmosphere. He 
fails also in making the proper discriminations. 

His relegation of the wmds to the class of breathings is 
analogic, but not homologic, The basis of his philosophy is 
personality, and hence he ‘has four wind gods. 

The philosopher of the ancient Northland discovered that he 
could cool his brow with a fan, or kindle a flame, or sweep 
away the dust with the wafted air, The winds also cooled his 
brow, the winds also swept away the dust, and kindled the fire 
into a great con ation, and when the wind blew he said, 
“í Somebody is fanning the waters of the fiord,” or ‘‘ Somebody 
is fanning the evergreen forests,” and he relegated the winds to 
the class of fanmngs, and he said, ‘The god Hrnesvelger, 
clothed with eagle plumes, is spreading his wings for flight, and 
the wind. rise from under them.” 

The early Greek philosopher discovered that air may be 
imprisoned in vessels or move 1m the ventilation of caves, and he 


recognised wind as something more than breath, something more 
than fanning, something that can be gathered up and scattered 
abicad, and so when the winds blew he said, ‘‘ The sacks have 


been untied,” or, ' The caves have been opened.” 

bed va wital ove of civilisation has discovered that breath, the 
fan watted breeze, the air confined ig vessels, the air moving in 
ventilation, that these are all parts of the great body of ai: which 
surround. the eaith, all in motion, swung by the 1evolving earth, 
heated at the tropics, cooled at the poles, and thus turned into 
counter currents and again deflected by a thousand geographic 
features, so that the winds sweep across valleys, eddy among 
mountain crega or waft the spray from thg crested billows of the 
sea, all in ob@fience to cosmic laws, 

The facts discerned are many, the discriminations made are 
nice, and the classifications based on true homologies, and we 
have the science of meteorology, which exhibits an orderly 
succession of events even in the fickle winds. 

Sun and Moon.—The Ute philosopher declares the sun to be 
a living personage, and explains bis passage across the heaven 
along an appointed way by giving an account of a fierce perso: 
conflict between Ta-vi, the suy-god, and Ta-wats, one of the 
supreme gods of his mythology. è r é 

that long ago, the time to which all myt}ology refers, the 
sun roamed the earth at will.e When he came too near with his 
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fierce heat the people were scorched, and when he hid away in 
his cave for a long time, too idle to came forth, the mght was 
long and the eath cold. Once uppn a time Ta,wats, the Imie- 
god, was sitting with his family by the camp fire in the solemn 
woods anxiously waiting for the return of Ta vi, the waywaid 
sun-god, Weanted with long watching the hare-god fell asleep, 
and the sun-god came so neat that he scorched the naltedesehoulder 
of Ta-wats. Foreseeing the vengeance which would be thus 
provoked, he fled back to his cave beneath the earth. Ta-wats 
awoke in great anger, and speedily determined to go and fight the 
sun-god. 

Aftei a long journey of many adventures the hare god came 
to the brink of the earth, and there watched long and patiently, 
till at last the sun-god coming ont, he shot an arrow at his face, 
but the fierce heat consumed the arrow ere it had finished its 
intended course; then another arrow was sped, but that also was 
consumed, and another, and still another, till only one remained 
in his quiver, but this was the magical arrow that had never 
failed its mark. Ta-wats, holding it in his hand, lifted the barb ` 
to his eye, and baptised it in a divine tear; then the anow 
was sped and struck the sun-god full in the face, and the sun was 
shivered into a thousand fragments, which fell to the earth, 
causing a general conflagration. 

Then Ta-wats, the hure god, fled before the destruction he 
bad wrought, and as he fled, the burning earth consumed his 
feet, consumed his legs, consumed his body, consumed his hands 
and his arms; all were consumed but the head alone, which 
bowled acro-s valleys and over mountains, fleeing destruction 
fiom the burning earth, until at last, swollen with heat, the eyes 
of the god burst and the teats gushed forth in a flood, which 
spread over th2 earth and extinguished the fire. 

The sun-god was now conquered, and he appeared before a 
council of the gods to await sentence. In that long council was 
established the days and the nights, the seasons and the years, 
with the length thereof, and the sun was condemned to travel 
across the firmament by the same trail day after day till the end 
of time. 

In the same philosophy we learn that in that ancient time a 
council of the gods was held to consider the propriety of makin 
a moon, and at last the task was given to W. peo wl ag 
of the night, anda frog yielded himself a willing sacrifice for 
this purpose, and the V hip-poor-will, by mcantations and other 
magical means, transformed the frog into the new moon, 

The truth of this origin of the moon is made evident to our 
very senses, for do we not see the frog riding the moon at night? 
And the moon is cold, because the frog from which it was made 
was cold. 

The philosopher of Oraibi tells us that, when the people 
ascended by means of the magical tree which constituted the 
ladder fiom the lower world to this, they found the firmament— 
the ceiling of this world low down upon the earth—the floor of 
this world? Machito, one of their gods, raised the firmament 
on his shoulders to where it is now seen. Still the world was 
dark, as there was no sun, no moon, and no stars, So the 
people mm mured because of the darkness and the cold. Machito 
said, “ Bring me seven maidens,” and they brought him seven 
maidens ; and he said, ‘‘ Bring me seven baskets of cotton bolls,” 
and they brought him seven baskets of cotton bolls ; and he 
taught the seven maidens to weave a magical fabric from the 
cotton, and when they had finished it he held it aloft, and the 
breeze carried it away toward the firmament, and in the twinkling 
of an eye it was transformed into a beautiful full-orbed moon, 
and the same breeze caught the remnants of flocculent cotton 
which the maidens had scattered during their work, and carried 
them aloft, and they were transformed into bright stars. But 
still it was cold, and the people murmured again, and Machito 
said, ‘Bring me seven buffalo robes,” and they brought him 
seven buffalo robes, and from the densely matted hair of the 
robes he wove another wonderful fabric, which the storm carried 
away into the sky, gnd it was transformed into the full-orbed 





sun. 

Then Machito appointed times and seasons and ways for the 
heavenly bodies, and the gods of the firmament have obeyed 
the infunctions of Machito from the day of their creation to the 


present, 

The Norse philosopher tells us that Night and Day each has s 
horse and a car, and they drive successively one after the other 
around the world in, twenty-four hours. ® Night rides first with 
her steed, named Dew-hair, and every morning as he ends his 
course he bedews the earth with foam from his bit; The tteed 
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driven by Day is Shining-hair. All the sky and earth glisten 
with the light of his name. Jarnved, the great iron-wood forest 
lying to the east of Midgard, js the abode of a race of witches, 
One monster witch is the mother of many sons in the form of 
wolves, two of which are Skol and Hate. Skol is the wolf that 
would devour the maiden, Sun, and she daily flies from the 
maw of she terrible beast, and the moon-man fhes from the wolf 
Hate. 

The philosopher of Samos tells us that the earth is surrounded 
by hollow crystalline spheres set one within another, and all 
revolving at different rates from east to west about the earth, 
and that the sun is set in one of these spheres, and the moon 
in another, 

The philosopher of civilisation tells us that the sun is an 
incande-cent globe, one of the millions afloat in space. About 
this globe the planets revolve, and the sun and planets and 
moons were formed from nebulous matter by the gradual segre- 
gration of their particles, controlled by the laws of gravity, 
motion, and affinity, The sun, travelling by an appointed way 
across the heavens, with the never-ending succession of day and 
night, and the ever-recurring train of seasons, is one of the sub- 
jects of every philosophy. Among all peoples, in all times, 
there is an explanation of these phenomena, but in the lowest 
stage, away down in savagery, how few the facts discerued, how 
vague the discriminations made, how superficial the resemblances 
by which the phenomena are classified | 

In this staye of culture, all the daily and monthly and yearly 
phenomena, which come as the direct result of the movements 
of the heavenly bodies, are interpreted as the domgs of some 
ong, some good acts. In civilisation, the philosopher presents 
us the science of astronomy, with all its accumulated facts 
of magnitude, and weights, and orbits, and distance-, and veloci- 
ties, with all the nice discriminations of absolute, relative, and 
apparent motions, and all these facts he is endeavouring to 

ify in homulogic categones, and the evolutions and revolu- 
tions of the heavenly bodies are explained as an orderly succes- 
sion of events. 
(To be continued.) 





UNIVERSITY AND EDUCATIONAL 
- INTELLIGENCE 


CAMBRIDGE.—Exactly 102 names sre in the Cambridge 
Mathematical Tripos hst this year (including three Ægrotant 
honours), The signification of this 1s not quite apparent, but 
lower in the list will be found two whose degree 1s allowed, but 
who are not to count 1t asan honour’s degree. These men did well 
enough ın the part of the examination they took to deserve a 
“ poll,” and not an honour’s degree. Trimty has passed more 
than a score, St. John’s 14, several colleges eight ; but Jesus, 
Sidney, and Magdalene, as usual, have few mathegnaticians. 
Christ’s has picked up well, having no fewer than ten in mathe- 
matical honours; Trinity Hall gets in only two, and Downing 
has one representative. 

Prof, Huinphry announces that his lectures on Anatomy and 
Physiology (the Muscular and Circulatory System») will be re- 
sumed on February 3, while his classes for the second M.B. and 
for the Natural Sciences Tripos recommence on Friday, February 
6. Mr, Wherry (recently elected surgeon to Addenbrooke’s 
Hospital) began a class in osteology on January 21, continuing 
on Mondays, Wednesdays, and Fridays at 1 P.M. Dr. Paget’s 
lectures on the Principles and Practice of Physic begin on Mon- 
day, February 2. 





SCIENTIFIC SERIALS 


The Quariely Journal of Microscopical Science, January.— 
H.M. Ward, on the embryo-sac and development of Gymnadenia 
conopsea, pl. 1-3.—Fred. Elfving, studies on the pollen bodies 
of the anyio-perms, pl, 4.—F. O. Bower, ox the development of 
the conceptacle in the Fucaceæ, pl. 5.—Dr. Cuuningham, on 
certain efisen, of starvation on vegetable and anımal tıssues.— 
J. E Blvoufield, on the development of spermatozoa ; part 1, 
Lumbriéus, pl. 6, 7 —F. M. Balfour, on the spinal nerves of 
Amphbioxuse—G. A. Hansen, the bacillus of leprosy, pl. 8.— 
Notes and Memoranda.—/roceedimgs of Dublin Microscopical 
Club, April, 1879, to Qctober, 1879. 


THE American Naturalist, vol, xiii, No. f2., December, 1879, 
—George H. Perkins, archeology of the Champlain Valley.— 
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G. de Mortillet, the origin of the domestic animals,—F, Brendel, 
historical sketch of the science of botany in North America 
from 1635 to 1840.—E. D. Cope, on the extinct American 
thinoceroses and their allies.—Recent Literatue; General 
Notes; Scientific News. 

Vol. 14, No. 1, January.—Henry J. Rice, observations on 
“the habits, structure, and development of Amphioxus lanceolatus. 
—Ellot Coues, sketch of North American ornithology in 1879. 
-—F. Brendel, historical sketch of the science of botany in 
North America from 1840 to 1858.—The Editor, notes on the 
present position of affaiis in the Philadelphia Academy.——Recent 
Literature ; General Notes; Scientific News. 


Proceedings of the Academy of Natural Sciences, Philadelphia, 
1879. Part 2, April to October.—Thos, Meehan, on hybrid 
fuchsias ; on special fecundity in plants; do snakes swallow 
their young? on Zonas tnodora ; on sex in Castanea americana ; 
Variations in ZAuwja and Reinospora.—Rev. H. C. M’Cook, the 
adoption of an ant-queen; mode of depositing ant-eggs ; on 
the marriage flights of Lasius flavus and Myrmica lobricornis ; 
pairing of LimypAia marginata; on mound-making ants; notes 
on Tetramortum cespilum; on Myrmecocystus mextcantus.— 
John A. Ryder: on a new paieoped and its larva (Zurypauropus 
spinosus); on @ new Chirocephalus, C. iolmani ; on honey 
glands on Catalpa leaves; description of SYrepéocephalus seali, 
sp. nov,—Dr. Chapman, on Amphiuma; placenta of Macacus 
cynoimolyus.~-Dr. Dercum: the lateral sensory apparatus of 
fishe.—Dr. Leidy: on rhizopods in Sphagnum; fossil foot- 
tracks of the anthracite coal-measures; explosion of a diamond ; 
on Oreyia; on some coast animals of New Jersey; on Cris- 
tatela ide; on Amaba blatte—E. Potts: on the supposed 
sensitive chiracters of the glands of the Asclepiadacew.—E. 
Goldsmith, on amber containing fossil insects.— Angelo Heilprin, 
on some new eocene fossils from the Claiborne marme formation 
of Alabama, plate 13. 


Revue des Sciences Naturelles, 2nd ser., tome 1, No. 3, 
December 15, 1879.—L. Tillier, contributions to a memoir on 
the geographical distribution of marine fish (conclusion).—A. 
de Saint-Sumon, anatomical notes on some species of Pomatias.— 
Ph, Thomas, note on some species of horses found fossil in the 
neighbourhood of Constantine.—M, Leymerie, a sketch of the 
Pyienees of the department of Aude,—Scientific Review, con- 
taining notices of French works on zoology, botany, and geolozy, 
published in 1879.—Bulletin. - 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, November 27, 1879,—‘' On certain Definite 
Integrals,” No. 6. By W. H. L. Russell, E.R.S. 

January 6.—‘‘On certain Definite Integrals,” No. 7. 
W. H. L, Russell, F.R.S. i 

“On a Possible Mode of Detecting a Motion of the Solar 
pala through the Lumuiniferous Ether.” By the late Prof, J. 
Clerk Maxwe. In a letter to Mr. D. P. Todd, Director of the 
Nautical Almanac Office, Washington, U.S. Communicated 
by Prof. Stoke-, Sec. R.S. 

Mr. Todd has been so good as to communicate to me a copy 
of ne subjoined letter, and has kindly permitted me to make any 
use of it. 

As the notice referred tg by Maxwell in the Aycyclopaedia 
Britannica is very brief, being confined to a single sentence, and 
as the subject is one of gieat interest, I have thonght it best to 
communicate the letter to the Royal Society. 

From the researches of Mr. Huggins on the radial component 
of the relative velocity of our sun and certain stars, the coefficient 
of the inegialiiy which we might expect as not unlikely, would 
be only something comparable with half a se®&nd of time. 
This, no doubt, would be a very delicate matter to determine. 
Sull, for anything we know 4 priori to the contrary, the motion 
might be very much greater than what would correspond to this ; 
and the idea has a value of its own, irrespective of the possibility 
of actually making the determination. 

In his letter to me Mr. Todd remarks, ‘‘I regard the commu- 
fication as one of extraordinary importance, although (as you 
will notice if you have access tp the°reply which I made) it is 
likely to be È long time before we shall have tables of the satellites 
of Jupiter sufficigntly accurate to put the matter toa practical 
test.” e 


By 
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I have not thought it expedient to delay the publication of the 


letter on the chance that something bearing on the subject might 
be found among Maxwell’s papers. 


{Copy.) 
Cavendish Laboratory, 
Cambridge, 
19th March, 1879 
SIR, 


I bave received with much pleasure the tables of the satellites 
of Jupiter which you have been so kind as to send me, and I am 
encouraged by your interest in the Jovial system to ask you if 
you have made any special study of the apparent retardation of 
the eclipses as affected by the geocentric position of Jupiter. 

I am told that observations of this kind have been somewhat 
put out of fashion by other methods of determining quantities 
related to the velocity of light, but they afford the on/y method, 
so faras I know, of getting any estimate of the direction and 
magnitude of the velocity of the sun with respect to the lumini- 
ferous medium, , Even 1f we were sure of the theory of aberra- 
tion, we can only get differences of position of stars, and in the 
terrestrial methods of determining the velocity of light, the light 
comes back along the same path again, so that the velocity of 
the earth with respect to the ether would alter the time of the 
double passage by a quantity depending on the square of the 
ratio of the earth’s velocity to that of light, and this is quite too 
small to be observed, 

But if J E is the distance of Jupiter from the earth, and 7 the 
geocentric longitude, and 1f X ıs the longitude and A the latitude 
of the direction in which the sun is moving through ether with 
velocity v, and if V is the velocity of light and ¢ the time of 
transit from J to E, 

JE = [V -v cos A cos (7—7)] £. 
By a comparison of the values of ¢ when Jupiter is in different 
signs of the zodiac, it would be possible to determine ¥ and v 
cos A. 

I do not see how to determine A, unless we had a planet with 
an orbit very much inclined to the ecliptic. It may be nohced 
that whereas the determination of V, the velocity of light, by 
this method depends on the differences of JE, that is, on the 
diameter of the earth’s orbit, the determination of v cos A 
depends on J E itself, a much larger quantity. 

But no method can be made available without good tables of 
the motion of the satellites, and as I am not an astronomer, I 
do not know whether, in comparing the observations with the 
tables of Damoiseau, any attempt has been made to consider the 
term in y cos A. 

I have, therefore, taken the lberty of writing to you, as the 
matter is beyond the reach of any one who has not made a 
special study of the satellites. 

In the article E [ether] in the ninth edition of the ‘ Encyclo- 
pædia Britannica,” I have collected all the facts I know about 
the relative motion of the ether and the bodies which move in 
it, and have shown that nothing can be inferred about this 
relative motion from any phenomena hitherto observed, except 
the eclipses, &c., of the satellites of a planet, the more distant 
the better. : 

If you know of any work done in this direction, either by 
yourself or others, I should esteem it a favour to be told of it. 

Believe me, 
Yours faithfully, 
(Signed) J. CLERK MAXWELL 

D, P. Todd, Esq. ` 


Ħ Linnean Society, yey 15.—Prof. Allman, president, in 
the chair.—Mr. A. J. Hewett exhibited and made remarks on a 
common web on community of cocoons, and of the moths (genus 
Anaphe?) escaped therefrom, said to have been got at Old 
Calabar.—Mr. Baker brought under notice a monstrous form of 
Thistle (Carduys crispus) obtained by thesRev. J. A. Preston 
in Wiltshire. $ this specimen the capitula were abnormally 
numerous, and aggregated in secondary heads as in Echinops.— 
A Moa’s tibia and tarsus (Dinornis maximus) dug up four feet 
from ihe surface at Omaru, N.Z., were shown on behalf of Mr, 
Jas. Forsyth.—A paper was read on the birds and mammals 
introduced into New Zealand, by Mr. H. M. Brewer. The 
author refers to Dr, Buller’s Avifauna of New Zealand as not 
written too soon, for the ypid disappearance of many highl 

interesting forms is to be Seplöred. Wachee and ather sna 
birds introduced are preyed on by the New Zealand Owl, 
bat nevertheless quite a long list of British songsters, game 
birds, and others have been suecessfully establighed. Pheasants 
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in some districts abound; and it is observed that when the tremor 


of an earthquake occurs the cock pheasafits set up a continuous 
crow, either of defiance or fear Phy Partrid esdhrive best *on 
the south island. Red deer are now seen in te s on the hills 
near Nelson. Hares have increased too rapidly, and the female 
in New Zealand has become more prolific, giving birth to six or 
seven young at a time. oos and various othe? mammals 
have likewise been imported, but unfortunately facts mentioned 
point out that the acclimatisation of some of them is not alto- 
ether an unmitigated blessing to the farmer colonist.—Then 
ollowed a memoir by Mr. J. G. Baker ‘‘ Synopsis of the Aloinee 
and Yuccoidex.” To these two tribes belong all the shrubby 
arborescent tribes of the capsular Lilaceæ. Aloes belong en- 
tirely to the Old World; out of a total of 200 species 170 being 
concentrated at the Cape of Good Hope, the remainder in the 
highlands of Tropical Africa. Of the Yuccoideæ there are about 
fifty species altogether, and nearly all are natives of Mexico and 
the Southern United States. The yuccas fruit rarely under cul- 
tivation, the large white pendulous flowers beg in the wild 
lant fertilised by a moth of the genus Pronuba. Herreria, 
elonging to temperate South America, is a shrubby climber 
with the habit of Smilax and Dioscorea,—Messrs. J. Poland, J. 
Darell Stephens, and Prof, Allen Thomson were elected Fellows, 
and T. Jeffery Parker, an Associate of the Society, 


Zoological Society, January 6.—Fiof. Flower, F.R.S., 
president, ın the chair.—Prof, Newton, F.R.S., V.P., exhibited, 
on behalf of Mr. G. B. Corbin, a specimen of Acanthyllis sive 
Chatura caudacuta—the Needle-tailed Swift—shot near Ring- 
wood, in Hampshiie, in July, 1879, remarking that it was the 
second example of this Siberian species which had been obtained 
in England.—Mr, John Henry Steel, F.Z.S., read a series of 
preliminary notes on the individual variations observed in the 
osteological and myological structure of the Domestic Ass 
(Equus asinus).—A communication was read from Mr. E, W. 
White, C.M.Z.S., containing notes on the distribution and 
habits of Chlamyphorus truncatus, from observations made by 
the author during a recent excursion into the westein provinces 
of the Argentine Republic, undertaken for the purpose of ob- 
taining a better knowledge of this anmal.—Dr. John Mulvany, 
R.N., read a paper on a case which seemed to him to indicate 
the moulting of the horny beak in a Penguin of the genus 
Exdyptes.—Mr. O. Thomas, F.Z,S., read the description of a 
new species of Mus, obtained from the Island of Ovalau, Fiji, 
by Baron A. von Hugel, and proposed to be called Mus Assegeli, 
after its discoverer.—A communication was read from Mr. R., 
G. Wardlaw Ramsay, F.Z.S., containing a report on a collec- 
tion of birds made by Mr. Bock, a naturalist employed py uis 
late Lord Tweeddale, in the neighbourhood of Padang. ee 

ecies were described as new, and proposed to be called 
Dicrurus sumatranus, Turdinus marmoratus, and Myiophoneus 
castaneus.— Dr. Gimther, F.R.S., read a description of two 
new species of Antelopes, of the genus Neotragus, N. kirki, 
from Eastern Africa, and N. molaris, from Damara-land. 


GENEVA 


Society of Physics and Natural History, May 1, 1879 
—M. Charles Soret details his experiments for investigating the 
mode of distribution of salts in solutions, the constituents of 
which are subjected to different temperatures. The attempts 
made upon azotate of potash and chloride of sodiym led him to 
the discovery that there is a greater concentration in the cold 
part than in the warm. 

June 5.—Prof. Schiff discusses the comparative properties of 
the nerves of sense and those of motion. He demonstrates on 
a curarised frog, the persistence of sensibility after the animal 
has lost all capacity for movement under the action of the poison. 
He observes, at the same time, that the persistance is only 
relative, and that the sensibility presently disappears, after an 
interval varying in duration according to the temperatue. If 
that temperature is low (3° or 4° C., for example) the frog may 
live for eighteen days—MM. L. Soret and E Sarasin have 
determined the principal elements of the magnesium spectrum, 
by-measuring the refraction indices of quartz for its principal 
lines, afd by the existence of numerous photographs.—M. G. 
Lunel describes a new species of Trygonide belongigg to the 
genus Pteroplatea, brought from Rio Janeiro,-M. R. Pictet 
reports his investigations to solve the problem— What form must 
be given to a definite surface that it may mdintain its eines 
in fhe air with the minimum of mechanical work? His experi- 
ments were made with kites having a dynamometer of great 
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sensibility attached to their strings. His conclusion was that, 
with reference to the werk done, a given surface would the more 
easily support a fixed weight in proportion as the surface pre- 
sented its shorter dimensio# in the direction of the wind, and 

its longer dimension perpendicularly to that direction,—M. A. 
De Candolle announces the publication of the last part of the 
fourth golgme of M. Bousier’s “Flora Orientalis,” completing 
the description of Dicotyledons. A i 

July 8.—MM. Michel: gives an abstract of his monographic 
investigations of the families Alsmaceæ, Butomacem, and 
Juncayinese.—M. ,E, Ador has studied with MM. Friedel and 
Crafts the action of chloride of methyl on benzine, in presence 
of chloride of aluminium,—M. Forel has detected in the oscilla- 
lations of the :urface of Lake Geneva a movement which he 
terms ‘‘geiches dicrotes,” consisting in a redoubling of the 
oscillation in two series of oscillations which mutually interfere, 
being of unequil duration.—Prof. Colladon observed an upward 
current of air round the Pissevache Waterfall, which 18 sur- 
rounded by a layer from 30 to 40 cm. in thickness, filled with 
very small drops of water, This phenomenon, due to the air- 
suction of the fall, might serve to explain the atmosphenc 
currents accom anying the formation of hail, 

August 7 —Prof. schiff relates his researches on the action 
exerci-ed upon hysterical subjects by the contact of metals and 
electric current..—M. R. Pictet saw on Mount Jura, during a storm 
that broke forth on the 5th, a bluish light produced over a 
forest, resembling St. Elmo’s fire. It dappeaied ond reap- 
peared three times, under the influence of successive violent 
thunder-claps. . 

* September 4.—M. Soret believes the ‘‘seiches dicrotes” ob- 
served by M. Forel can be explained by the superposition of 
two oscillations, one ‘‘ uninodal,” lasting seventy-two minutes, 
the other ‘‘ bimodal,” lasting a litle less than half that 
ume. 

October 2.— Dr. Marcet shows his instmments for collecting 
and analysing the air emitted from the lungs.—M C, de Can- 
dolle has ascertained the prolonged action of low temperatures 
on the germinative power of various kinds of grain, 

November 6.—MM. L. Soret and Rilhet have investigated the 
absorption of the ultra-viot rays of the spechum by certain 
organic substances—the azotates of ethyl, isobutyle, and amyl, 
ammonia, &c.—M R. Pictet presents a barometer intended to 
measure vapour tensions, It is composed of a vertical glass 
tube, wide at the top and very narrow towards the bottom, which 
bends at n nght angle to be prolonged into a long horizontal 
tube, The lower level of the mercury is therefore constant, and 
as its volume does not vary, the variations of the higher level 
in the large tube are reproduced on a much enlarged scale in the 
narrow horizontal tube from which the readings are taken.— 
From a comparison of a series of eighty years’ meteorological 
observations made at Geneva, Prof. Wartman has observed that 
the odds are remarkable in favour of August 15 being a stormy 
day.—Prof,e Brun shows a fragment of fulgurite found on 
Mount Jura in chalky soil, a cwcumstance of very rare occur- 
rence. Its surface is covered with small vitrefied globules which 
can only be explained by the fusion of the chalky matter under 
the influence of the lightning. 


PARIS 


Academy of Sciences, January 19.—M, Edm. Becquerel in 
the chair.-M. Daubrée presented the fifth volume of his 
‘¢Traié de Méchanique.”—The following papers were read :— 
On sc me applications of elliptic functions, by M. Hermite.—On 
the beat of formation of hydrate of chloral, by M. Berthelot. 
He offers experimental proof that 
vapour combine together with liberation of heat, and without 
change of state. The two are intioduced from the boiling 
liquids into È small glass globe (with thermometer and drawing- 
off tube), one through a straivht, the other (chloral vapour) 
through a spiral tube, and these parts are inclosed in a stoppered 
piece of glass tube, through which a stfam current from the 
game source ag the other cifculates, and which also holds a 
thermometer. . Throughout the experiment, after the vapours 
met, the thermometer in the globe showed a higher temperature 
than that of the inclosure, and the temperature was about 1° 
above that“f boilmg water, during twenty-five minutes, Negative 
restilts may be got, if the relative proportions be not ted, 
—Note on hydrate œf chloral, by M. Wurtz. Waith similar 
conditions of experiment, and the chloraf previously boiled to 
expel hydrochloric acid, he had not found the least rise of tempera- 
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gaseous chloral and water- ' 


ture.—Note on the utility of concentric curved pes to alternately 
charge siphons by means of an oscillating liquid column, by 
M. De Caligny.—Simphifcation of American audiphone appa- 
ratus for the deaf and dumb, by M Colladon. A simple disk 
of a particular hind of pasteboard, which is compact, homoge- 
neous, elastic, and tenacious, is substituted for the hardened 
caoutchouc, no cords teing required to fix the tension. The 
part applied to the teeth is coated with a substance to resist 
moisture. Musical sounds, and words uttered near, were ander« 
stood by deaf mutes who tned the instrument.—The General 
Inspector of Navigation communicated figures regarding the 
daily height of the Seme in 1879, at the Pont Royal and the 
Pont de la Toninelle. The highest water at the former was 
6'21 m, on January 9, the lowest 1'67 m. on October ro, 15, 
and 17; the mean, 2°72 m.—A letter was read, suggesting to 
saw into ae the bank of ice on the Loire, near Saumur, 
Admiral Paris gave details of an attempt made in Russia in 1855 
to hberate ships from ice by means of saws. He thought the 
method very useful where there 1s a current to carry off the ice; 
the ice being sawn in long strips across the cuutnt, which break 
ap en roue-—On a class of linear differential equations, by 

. Picard.—Experimental and clinical researches on anæs- - 
thesia produced by lesions of the cerebral convolutions, by M, 
Tripter. Sensibility may be more or less diminished by lesions 
of the fionto-parietal region, which has been thought only a 
motor zone.—On the plants which serve as base for venous 
curares, by M, Planchon, Four distinct regions are centres of 

reparation for curare, and for each a principal plant can be 
indicated. (The regions are English and Upper French Guiana, 
that of the Upper Amazon, and that of the Rio Negro,}—On 
the linear ad lacunar confluents of the connective tissue of the 
cornea, by M. Renaut.—On the parturition of the common 
porpoi-e (Phocena communis), by M. Jourdain.—Influence of 
climates on the maturation of corn, by M. Balland. This 
relates to observations at Orleansville, in Algeria. The mean 
monthly temperatures in 1877-78-79 are given ; they range from 
7°°8 to 32%6. It is calculated that wheat, to reach its full evo- 
lution, must have received 2498° of heat in 1877-78, and 2432° 
in 1878-79, which is near the number (2365°) obtained by ME. 
Hervé Mangon for Normandy ; but the time required at Or- 
leansville was 180 days, as against 266 in the other case, — 
Remarks on the use of Smithson’s pile for detection of mercury, . 
especially in mmeral waters, by M. Lefort. Arsenic may, with 
it, be confounded with mercury. The easy reduction of oxy- 
genated acids of arsenic by metals, under influence of the weakest 
electric current, 13 made evident.—Light, cover, and humus, 
studied in their influence on the vegetation of trees in forests, by 
M. Gurnaud, - 
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THURSDAY, FEBRUARY 5, 1880 


CLERK-MAXWELL'S SCIENTIFIC WORK 


T the instance of Sir W. Thomson, Mr. Lockyer, 
and others I proceed to give an account of Clerk- 
Maxwell’s work, necessarily brief, but I hope sufficient to 
let even the non-mathematical reader see how very great 
were his contributions to modern science. I have the less 
hesitation in undertaking this work that I have been 
intimately acquainted with him since we were schoolboys 
together. 

If the title of mathematician be restricted (as it too 
commonly sis) to those who possess peculiarly ready 
mastery over symbols, whether they try to understand the 
significance of each step or no, Clerk-Maxwell was not, 
and certainly never attempted to be, in the foremost rank 
of mathematicians. He was slow in “writing out,” and 
avoided as far as he could the intricacies of analysis. 
He preferred always to have before him a geometrical 
or physical representation of the problem in which he 
was engaged, and to take all his steps with the aid of 
this: afterwards, when necessary, translating them into 
symbols, In the comparative paucity of symbols in many 
of his great papers, and in the way in which, when wanted, 
they seem to giow full-blown from pages of ordinary text, 
his writings resemble much those of Sir William Thomson, 
which in early life he had with great wisdom chosen as a 
model, i 

There can be no doubt that in this habit, of constructing 
a mental representation of every problem, lay one of the 
chief secrets of his wonderful success as an investigator. 
To this were added an extraordinary power of penetration, 
and an altogether unusual amount of patient determination. 
The clearness of his mental vision was quite on a par with 
that of Faraday; and in this (the true) sense of the word 
he was a mathematician of the highest order. 

But the rapidity of his thinking, which he could not 
control, was such as to’ destroy, except for the very 
highest class of students, the value of his lectures, His 
books and his written addresses (always gone over twice 
in MS.) are models of clear and precise exposition ; but 
his extempore lectures exhibited in a manner most aggra- 
vating to the listener the extraordinary fertility of his 
imagination. 

His original work was commenced at a very early age. 
His first printed paper, “On the Description of Oval 
Curves, and those having @ Plurality of Foci?’ was 

<- communicated for him by Prof. Forbes to the Royal 
Society of Edinburgh, and inserted in the “ Proceedings” 
for 1846, before he reached his fifteenth year, He had 
then been taught only a book or two of Euclid, and the 
merest elements of Algebra. Closely connected with this 
are three unprinted papers, of which I have copies (taken 
in the same year), on “ Descartes’ Ovals, “ The Meloid 
and Afpioid,’ and “ Trifocal Curves.’ AJl of these, 
which are drawn up in strict geometrical form and divided 
into consecutive propositions, are devoted to the proper- 
ties of plane curves whose equations are of the form 


mr + nr tp + EE S = constant, : Şi 


7,7,7”, &c., being the,distances of a Point on the curve 
Vol. xx1,—No. 536 . 


from given fixed points, and mm, 7, f, &c., mere numbers. 
Maxwell gives a perfectly genefal method of tracing all 
such curves by means of a @exible and mextensible cord. 
When there are but two terms, if and # have the same 
sign we have the ordinary Descartes’ Ovals, if their 
signs be different we have what Maxwéll talled the 
Meloid and the Apioid. In each case a simple geo- 
metrical method is given for drawing a tangent at any 
point, and some of the other properties of the curves are 
elegantly treated. 

Clerk-Maxwell spent the years 1847-50 at the University 
of Edinburgh, without keeping the regular course for a 
degree. He was allowed to work during this period, 
without assistance or supervision, in the Laboratories of 
Natural Philosophy and of Chemistry: and he thus experi- 
mentally taught himself much which other men have to 
learn with great difficulty from lectures or books. His 
reading was very extensive. The records of the Uni- 
versity Library show that he carried home for study, 
during these years, such books as Fourier's 7/dorte de la 
Chaleur, Monge’s Géometrie Descriptive, Newton’s Optics, 
Willis’ Principles of Mechanism, Cauchy’s Calcul Dif- _ 
Sérentiel, Taylors Scientific Memoirs, and others of a 
very high order. These were read through, not merely 
consulted. Unfortunately no list is kept of the books 
consulted in the Library. One result of this period of 
steady work consists in two elaborate papers, printed in 
the Transactions of the Royal Society of Edinburgh, 
The first (dated 1849) “On the Theory of Rolling 
Curves,’ is a purely mathematical treatise, supplied with 
an immense collection of very elegant particular examples, 
The second (1850) is “On the Egutlibrium of Elastic 
Solids.” Considering the age of the writer at the time, 
this is one of the most remarkable of his investigations. 
Maxwell reproduces in it, by means of a special set of 
assumptions, the equations already given by Stokes. He 
applies them to a number of very interesting cases, such 
as the torsion of a cylinder, the formation of the large 
mirror of a reflecting telescope by means of a partial 
vacuum at the back of a glass plate, and the theory of 
Orsted’s apparatus for the compression of water. But he 
also applies his equations to the calculation of the strains 
produced in a transparent plate by applying couples to 
cylinders which pass through it at right angles, and the 
study (by polarised light) of the doubly-refracting struc- 
ture thus produced. He expresses himself as unable to 
explain the permanence of this structure when once pro- 
duced in isinglass, gutta percha, and other bodies. He 
recurred to the subject twenty years later, and in 1873 
communicated to the Royal Society his very beautiful 
discovery of the feniporary double refraction produced by 
shearing in viscous liquids. 

During his undergraduateship in Cambyidge he deve- 
loped the germs of his future great work on “Electricity 
and Magnetism” (1873) in the form of a paper “On 
Faraday’s Lines’of Force,’ which was ultimately printed 
in 1856 in the “Trans, of the Cam, Phil. Soc.” He 
shqwed me the MS. of the greater part of it in,1853. It 
isa paper of great interest in itself, but extremely im- 
portant as indicating the first steps to such a splendid 
result. His idea of a fluid, incompressible and without 
mass, but subject to a species of friction in space, was 
confessedly adopted from the analogy pointed sout by 

. a e P 


318 ; 


NATURE 


[ Fed. 5, 1880 


ee 


Thomson in 1843 between the steady flow of heat and 
the phenomena of staticag electricity. 

Other five papgrs on the same subject were communi- 
cated by him to the Philosophical Magasine in 1861-2, 
under the title PAysical Lines of Force. Then in 1864 
appeared jiisegreat paper “On a Dynamical Theory of 
the Electromagnetic Field.” ‘This was inserted in the 
Philosophical Transactions, and may be looked upon as 
the first complete statement of the theory developed in 
the treatise on Electricity and Magnetism. 

In recent years he came to the conclusion that such 
analogies as the conduction of heat, or the motion of the 
mass-less but incompressible fluid, depending as they do 
on Laplace’s equation, were best symbolised by the 
quaternion notation with Hamilton’s Y operator; and in 
consequence, in his work on electricity, he gives the ex- 
pressions for all the more important physical quantities 
in their quaternion form, though without employing the 
calculus itself in their establishment. I have discussed 
in another place (NATURE, vol. vii. p. 478) the various 
important discoveries in this remarkable work, which of 
itself is sufficient to secure for its author a foremost place 
+ among natural philosophers. I may here state that the 
mainsobject of the work is to do away with ‘action ata 
distance,” so far at least as electrical and magnetic forces 
are concerned, and to explain these by means of stresses 
and motions of the medium which is required to account 
for the phenomena of light. Maxwell has shown that, on 
this hypothesis, the velocity of light is the ratio of the 
electro-magnetic and electro-static units. Since this 
ratio, and the actual velocity of light, can be determined 
‘by absolutely independent Experiments, the theory can 
be put at once to an exceedingly severe preliminary test. 
Neither quantity is yet fairly known within about 2 or 3 
.per cent., and the most probable values of each certainly 
agree more closely than do the separate determinations 
of either. There can now be little doubt that Maxwells 
theory of electrical phenomena rests upon foundations as 
secure as those of the undulatory theory of light. But 
«the life-long work of its creator has left it still in its 
infancy, and it will probably require for its proper 
development the services of whole generations of mathe- 
maticians, 

This was not the only work of importance to which he 
devoted the greater part of his time while an undergra- 
duate at Cambridge. For he had barely obtained his 
degree before he read to the Cambridge Philosophical 
Society a remarkable’ paper On the Transformation of 
Surfaces by Bending, which appears in their Transactions 
with the date March 1854. The subject is one which 
had been elaborately treated by Gauss and other great 
mathematicians, but their methods left much to be de. 
sired from the point of view of simplicity. This Clerk- 
Maxwell certainly supplied; and to such an extent that 
it is difficult to conceive that any subsequent investigator 
will be able to simplify the new mode of presentation as 
much as Maxwell simplified the old one. Many of his 
results, also, were real additions to the theory ; especially 
his treatfnent of the Lines of Bending. But the whole 
matter is orm which, except in its almost obvious elements, 
it is vain to’attempt to popularise. 

The next in point of date of Maxwell’s greatest 
works is his “Essay on the Stability of the Motion of 
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Saturn’s Rings,” which obtained the Adams’ Prize in the 
University of Cambridge in 1857. This admirable 
investigation was published as a pamphlet in 1859, 
Laplace had shown in the Mécanigue Céleste that a 
uniform solid ring cannot revolve permanently about a 
planet; for, even if its density were so adjusted as to 
prevent its splitting, a slight disturbance would inevitably 
cause it to fall in. Maxwell begins by finding what 
amount of want of uniformity would make a solid ring 
stable. He finds that this could be effected by a satellite 
rigidly attached to the ring, and of about 44 times its 
mass :—but that such an arrangement, while not agreeing 
with observation, would require extreme artificiality of 
adjustment of a kind not elsewhere observed. Not only 
so, but the materials, in order to prevent its behaving 
almost like a liquid under the. great forces to ‘which it is 
exposed, must have an amount of rigidity far exceeding 
that of any known substance, 

He therefore dismisses the hypothesis of solid rings, 
and (commencing with that of aring of equal and equi- 
distant satellites) shows that a continuous liquid ring 
cannot be stable, but may become so when broken up 
into satellites, He traces in a masterly way the effects of 
the free and forced waves which must traverse the ring, 
under various assumptions as to its constitution; and he 
shows that the only system of rings which can dynamically 
exist must be composed of a very great number of separate 
masses, revolving round the planet with velocities depend- 
ing on their distances from it. But even in this case the 
system of Saturn cannot be permanent, because of the 
mutual actions of the various rings. These mutual 
actions must lead to the gradual spreading out of the 
whole system, both inwards and outwards :—but if, as 
is probable, the outer ring is much denser than the inner 
ones, 2 very small increase of its external diameter would 
balance a large change in the inner rings. This is con- 
sistent with the progressive changes which have been 
observed since the discovery of the rings. An ingenious 
and simple mechanism is described, by which the motions 
of a ring composed of equa] satellites can be easily 
demonstrated. 

Another subject which he treated with great success, 
as well from the experimental as from the theoretical 
point of view, was the Perception of Colour, the Primary 
Colour Sensations, and the Nature of Colour Blindness. 
His earliest paper on these subjects bears date 1855, and 
the seventh has the date 1872. He received the Rumford 
Medal from the Royal Society in 1860, “For his Re- 
searches on the Composition of Colours and other optical 
papers.” Though a triplicfty about colour had long been 
known or suspected, which Young had (most probably 
correctly) attributed to the existence of three sensations, 
and Brewster had erroneously! supposed to be objective, 
Maxwell was the first to make colour-sensation the sub- 
ject of actual measurement. He proved exp®timentally 
that any colour C (given in intensity of illumination as 
well as in character) may be expressed in terms of three 
arbitrarily chosen standard colours, X, Y, Z, by the 
formula 

è C =aX 4 òY +cZ. 

Here a, 6,¢ are numerical coeffickents, which may be 
tall we can positively say te be erroneous is some of the principal argu- 


ments by which Brewster’s view was maintamed, for the subjective character 
of the tnplicity has not been absolutely dexgonstrated. J 
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positive or negative; the sign = means “matches,” -+ 
means “‘ superposed,” and — directs the term to be taken 
to the other’side of the equation. 

These researches of Maxwell’s are now so well known, 
in consequence especially of the amount of attention 
which has been called to the subject by Helmholtz’ great 
work on Physiological Optics, that we need not farther 
discuss them here. 

The last of his greatest investigations is the splendid 
” Series on the Kinetic Theory of Gases, with the closely 
connected question of the sizes, and laws of mutual 
action, of the separate particles of bodies. The Kinetic 
Theory seems to have originated with D. Bernoulli; but 
his successors gradually reverted to statical theories of 
molecular attraction and repulsion, such as those of 
Boscovich. Herapath (in 1847) seems to have been the 
first to recall attention to the Kinetic Theory of gaseous 
pressure. Joule in 1848 calculated the average velocity 
of the particles of hydrogen and other gases. Kronig 
in 1856 (Pogg. Ann.) took up the question, but he does 
not seem to have advanced it farther than Joule had 
gone ; except by the startling result that the weight of a 
mass of gas is only half that of its particles when at 
rest. 

Shortly afterwards (in 1859) Clausius took a great step 
in advance, explaining, by means of the kinetic theory, 
the relations between the volume, temperature and 
pressure of a gas, its cooling by expansion, and the slow- 
ness of diffusion and conduction of heat in gases, He also 
investigated the relation between the length of the mean 
free path of a particle, the number of particles in a given 
space, and their least distance when in collision. The 
special merit of Clausius’ work lies in his introduction of 
the processes of the theory of probabilities into the treat- 
ment of this question, 

Then came Clerk-Maxwell. His first papers are entitled 
“ Illustrations of the Dynamical Theory of Gases,” and 
appeared in the PAH, Mag. in 1860. By very simple pio- 
cesses he treats the collisions of a number of perfectly 
elastic spheres, first wheh all are of the same mass, 
secondly when there is a mixture of groups of different 
masses. He thus verifies Gay-Lussac’s law, that the 
number of particles per unit volume is the same in all 
gases at the same pressure and temperature. He explains 
gaseous friction by the transference to and fro of particles 
between contiguous strata of gas sliding over ope another, 
and shows that the coefficient of viscosity is inde- 
pendent of the density of the gas. From Stokes’ 
calculation of that coefficient Qe gave the first deduced 
approximate value of the mean length of the free path ; 
which could not, for want of data, be obtained from the 
relation given by Clausius. He obtained a closely ac- 
cordant value of the same quantity by comparing his 
results for raphe kinetic theory of diffusion with those of one 
of Graham’s experiments. He also gives an estimate of 
the conducting power of air for heat ; and he shows that 
the assumption of non-spherical particles, which during 
collision change part of their energy of translation into 
energy of rotation, is inconsistent with the known ratio cs 
the two specific heats. of air. 

A few years later he made a series of valuable esperi- 
mental determinations of the visđosity of air and otĦer 
gases at different temperatures, These “are described in 


Phil. Trans. 1866; and they led to his publishing (in the 
next volume) a modified theor}, in which the gaseous 
particles are no longer regarded as perfectly elastic, but 
as repelling one another according to the law of the- 
inverse fifth power of the distance. This paper contains 
some very powerful analysis, which enabled hith to sim- 
plify the mathematical theory for many of its most im- 
portant applications. Three specially important results 
are given in conclusion, and they are shown to be inde- 
pendent of the particular mode in which gaseous particles 
are supposed to act on one another. These are :— 

x. In a mixture of particles of two kinds differing im 
amounts of mass, the average energy of translation of a 
particle must be the same for either kind. This is Gay 
Lussac’s Law already referred to. 

2. In a vertical column of mixed gases, the density of 
each gas at any point is ultimately the same as if no 
other gas were present. This law was laid down by 
Dalton. 

3. Throughout a vertical column of gas gravity has no 
effect in making one part hotter or colder than another; 
whence (by the dynamical theory of heat) the same must 
be true for all substances, : 

Maxwell has published in later years several additional 
papers on the Kinetic Theory, generally of a more 
abstruse character than the majority of those just described? 
His two latest papers (in the PAil. Trans. and Camb. 
Phil. Trans. of last year) are on this subject :—one 
is an extension and simplification of some of Boltz- 
mann’s valuable additions to the Kinetic Theory. The 
other is devoted to the explanation of the motion of the 
radiometer by means of this theory. Several years ago 
(NATURE, vol. xii. p. 217), Prof. Dewar and the writer 
pointed out, and demonstrated experimentally, that the 
action of Mr. Crookes’ very beautiful instrument was to 
be explained by taking account of the increased length of 
the mean free path in rarefied gases, while the then 
received opinions ascribed it either to evaporation or 
to a quasi-corpuscular theory of radiation. Stokes. 
extended the explanation to the behaviour of disks with- 
concavé and convex surfaces, but the subject was not at 
all fully investigated from the theoretical point of view 
till Maxwell took it up. During the last ten years of his 
life he had no rival to claim concurrence with him in 
the whole wide domain of molecular forces, and - but 
two or three in the still more recondite subject of elec- ` 
tricity. - 

“Every one must have observed that when a slip of 
“paper falls through the air, its motion, though un- 
“decided and wavering at first, sometimes becomes 
“regular. Its general path is not in the vertical direc- 
“tion, but inclined to it at an angle which remains nearly 
“constant, and its fluttering appearance widl be found to 
“be due toa rapid rotation round a horizontal axis, The 
“direction of deyiation from the vertical depends on the 
‘direction of rotation. . . . These effects are commonly 
“attributed to some accidental peculiarity in the form of 
“the paper. ...” So writes Maxwell in the Cam. and 
Dub. Math. Jour. (May, 1854), and proceedg to give an 
exceedingly simple and beautiful explanation of the 
phenomenon. The explanation is, of course, of a very 
general charactef, for the complete working out of sucha 
problem appears to be, even yet, hopeless; but it is 
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thoroughly characteristic of the man, that his mind could 
‘never bear to pass by ay phenomenon without satisfying 
itself*of at least dts general ngture and causes. 

In the same volume of the Math. Journal there is an 
exceedingly elegant “problem” due to Maxwell, with his 
solution ef if Ina note we are told that it was “ sug- 
gested by the contemplation of the structure of the crys- 
talline lens in fish.” It is as follows :— 

A transparent medium is such that the path of a ray of 
light within it is a given circle, the index of refraction 
being a function of the distance from a given point in the 
plane of the circle. Find the form of this function, and 
show that for light of the same refrangibility— 

1. The path of every ray within the medium is a circle. 

2, All the rays proceeding from any point in the medium 
will meet accurately in another point. 

3. If rays diverge from a point without the medium and 
enter it through a spherical surface having that point for 
its centre, they will be made to converge accurately to a 
point within the medium. 

Analytical treatment of this and connected questions, 
by a novel method, will be found in a paper by the present 
writer (Trans. R.S.E. 1865). 

Optics was one of Clerk-Maxwell’s favourite subjects, 
but of his many papers on various branches of it, or 
subjects directly connected with it, we need mention only 
the following :— 

“On the General Laws of Optical Instruments” 
(Quart. Math. Four. 1858). 

`“ On the Cyclide” (Quart. Math. Fournal, 1868). 

‘On the.-best Arrangement for Producing a Pure 
Spectrum on a Screen” (Proc. R.S.E. 1868). 

_ “On the Focal Lines of a Refracted Pencil” (Math. 
Soc. Proc. 1873). 

-A remarkable paper, for which he obtained the Keith 
Prize of the Royal Society of Edinburgh, is entitled 
“On Reciprocal Figures, Frames, and Diagrams of 
Forces.” It is published in the Transactions of the 
Society for 1870. Portions of it had previously appeared 
in the PAi. Mag. (1864). 

The triangle and the polygon of forces, as ell as 
the funicular *polygon, had long been known; and also 
some. corresponding elementary theorems connected with 
hydrostatic pressure on the faces of a polyhedron: but 
it is to Rankine that we owe the full principle of dia- 
grams, and reciprocal diagrams, of frames and of forces. 
Maxwell has greatly simplified and extended Rankine's 
ideas: ‘on the one hand facilitating their application 
to practical problems of construction, and on the other 
hand extending the principle to the general subject of 
stress in bodies. The paper concludes with a valuable 
extension to three dimensions’ of Sir George Airy’s 
“Function of Stress.” 

His contributions to the Proceedings of the London 
Mathematical Soctefy were numerous and valuable, I 
select as a typical specimen his paper “on the forms of 
the stream-lines when a circular cylinder is moved in a 
straight Jine, perpendicular to its axis, through an jnfi- 
nitely . extended, frictionless, incompressible fluid (vol. 
iii, p. ‘224).° He gives the complete solution of the 
problem ; and, with his usual graphical skill, so promi- 
nent in his great work on Electricity, gives diagrams of 
the stueam-lines, and of the paths of individual particles 
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of the fluid. The results are both interesting and in- 
structive in the highest degree. 

In addition to those we have mentioned we cannot 
recall many pieces of experimental work on Maxwell’s 
part :—with two grand exceptions. The first was con- 
nected with the determination of the British Association 
Unit of Electric Resistance, and the closely associated 
measurement of the ratio of the electrokinetic to the 
electrostatic unit. In this he was associated with Pro- 
fessors Balfour Stewart and Jenkin. The Reports of that 
Committee are among the most valuable physical papers 
of the age; and are now obtainable in a book-form, 
separately published. The second was the experimental 
verification of Ohm's law to an exceedingly close approxi- 
mation, which was made by him at the Cavendish Labo- 
ratory with the assistance of Prof. Chrystal. 

In his undergraduate days he made an experiment 
which, though to a certain extent physiological, was 
closely connected with physics. Its object was to deter- 
mine why a cat always lights on its feet, however it may 
be let fall, He satisfied himself, by pitching a cat gently 
on a mattress stretched on the floor, giving it different 
initial amounts of rotation, that it instinctively made use 
of the conservation of Moment of Momentum, by stretching 
out its body if it were rotating so fast as otherwise to fall 
head foremost, and by drawing itself together if it were 
rotating too slowly. 

I have given in this journal (voL xvi. p. 119) a de- 
tailed account of his remarkable elementary treatise 
on “Matter and Motion,” a work full of most valuable 
materials, and worthy of most attentive perusal not merely 
by students but by the foremost of scientific men, 

His “ Theory of Heat,” which has already gone through 
several editions, is professedly elementary, but in many 
places is probably, in spite of its admirable definiteness, 
more difficult to follow than any other of his writings. 
In intrinsic importance it is of the same high order as his 
“Electricity,” but as a whole it is of an elementary 
book, One of the few knowable things which Clerk- 
Maxwell did not know, was the distinction which most 


-men readily perceive between what is easy and what is 


hard, What he called hard, others would be inclined to call 
altogether unintelligible. In the ttle book wearediscussing 
there is matter enough to fill two or three large volumes 
without undue dilution (perhaps we should rather say, 
with the necessary dilution) of its varied contents, There 
is nothing flabby, so to speak, about anything Maxwell 
ever wrote: there is splendid muscle throughout, and an 
adequate bony structure togupport it. ‘Strong meat for 
grown men” was one of his favourite expressions of com- 
mendation; and no man ever more happily exposed the true 
nature of the so-called “popular science” of modern 
times than he did when he wrote of “ the forcible language 
“and striking illustrations by which those who arg past hope 
“of being even begianers [in science] are prevented from 
“becoming conscious of intellectual exhaustion before 
“the hour has elapsed.” 

To the long list of works attached to Maxwell’s name 
in the Royal Society’s Catalogue of Scientific Papers may 
now be added his numerous contriputions to the latest 
editien of the “Encyclopedia Britannica”—Atom, At- 
traction, Capillarity, &t. Also the laborious task of pre- 
paring for. the -bress, with copious and very valuable 
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original notes, the “Electrical Researches of the Hon. 
Henry Cavendish.” This work has appeared only within 
a month or two, and contains many singular and most 
unexpected revelations as to the early progress of the 
science of electricity. We hope shortly to give an account 
of it. 

The works which we have mentioned would of them- 
selves indicate extraordinary activity on the part of their 
author, but they form only a fragment of what he has 
published; and when we add to this the further state- 
ment, that Maxwell was always ready to assist those who 
sought advice or instruction from him, and that he has 
read over the proof-sheets of many works by his more 
intimate friends (enriching them by notes, always valuable 
and often of the quaintest character), we may well wonder 
how he found time to do so much. 

Many of our readers must remember with pleasure the 
occasional appearance in our columns of remarkably 
pointed and epigrammatic verses, usually dealing with 


scientific subjects, and signed ah: The lines on Cayley’s 


portrait, where determinants, roots of — I, space of n 
dimensions, the 27 lines on a cubic surface, &c., fall 
quite naturally into rhythmical English verse ;—the 
admirable synopsis of Dr. Ball’s Treatise on Screws ;— 
the telegraphic love-letter with its strangely well-fitting 
volts and ohms; and specially the “ Lecture to a Lady 
on Thomson’s Reflecting Galvanometer,”’ cannot fail to 
be remembered. No living man has shown a greater 
power of condensing the whole marrow of a question into 
a few clear and compact sentences than Maxwell shows 
in these verses. Always having a definite object, they 
often veiled the keenest satire under an air of charming 
innocence and naive admiration. Here are a couple of 
stanzas from unpublished pieces of a similar kind :—first, 
some ghastly thoughts by an excited evolutionist— 
To follow my thoughts as they go on, 
Electrodes I’d place in‘my hans 
Nay, Pd swallow a live entozöon, 
New feelings of hfe to obtain—- 

next on the non-objectivity of Force— 

Both Action and Reaction now are gone; 

Just ere they vanished 
Stress joined their hands in peace, and made them one, 
Then they were banished. 

It is to be hoped that these scattered gems may be 
collected and published, for they are of the very highest 
interest, as the work during leisure hours of one of the 
most piercing intellects of modern times, Every one of 
them -contains evidence of close and accurate thought, 
and many are in the happiest form of epigram. 

I cannot adequately express in words the extent of the 
loss which his early death has inflicted not merely on his 
personal friends, on the University of Cambridge, on the 
whole scientific world, but also, and most especially, on 
the cause of common sense, of true science, and of 
religion itself, in these days of much vain-babbling, 
pseudo-science, and materialism. But men of his stamp 
never live in vain; and in one sense at least they cannot» 
fis ma tm the wells ores SF Cle second Law oF Tiaho. 
dynamics (for whose establishment on thoroughby vald grounds he did s9 
much) H =J.C. M. . e 
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die. The spirit of Clerk-Maxwell still lives with us in his 
imperishable writings, and will speak to the next ganera- 
tion by the lips of those who fave caught ‘inspiration from 
his teachings and example. 

BR G Tair 





CENTRAL AMERICAN BIOLOGY 


Biologia Centrali-Americana; or, Contributions to the 
Knowledge of the Fauna and Flora of Mexico and 
Central America, Edited by F. Duncane Godman 
and Osbert Salvin. 4to. Zoology, Parts 1 and 2, 
1879. Botany, Parts 1 and 2, 1879. (London, 1879, 
published for the Editors by R. H, Porter, 10, Chandos 
Street, Cavendish Square, W.) 


"P WEN TY years ago the Natural History of Central 

America was almost unknown to us. With the 
exception of a few stray papers in periodıcals—most of 
them of ancient date—the student had no means of 
becoming acquainted with the many rich and rare forms 
of life which are, found ın that part of the Neotropical 
Region. Mexican and Central American specimens were 
scarcely found in our museums, and were looked upon as 
the greatest rarities, Within recent years all this has 
been changed. Naturalists/and collectors have ransacked 
every part of the Central-American Isthmus, from the 
frontiers of the United States down to the Panama 
Railway, and though, no doubt, much remains to be done, 
the fauna and flora of this district are perhaps, on the 
whole, better explored than these of any other part of th 
region to which they belong. 

It is to one of the authors of the work now before us, 
more than to any other person, we believe, that this great 
change in our knowledge of the fauna and flora of 
Central America is due. Mr, Osbert Salvin first became 
interested in the plants and animals of Guatemala more 
than twenty years ago, when he was induced by the 
example of the late Mr. George Ure Skinner—a name 
well known to collectors of orchids and humming-birds, 
to visit this district and to explore the verdant forests of 
Vera Paz. Since that period Mr. Salvin has made three 
other journeys to Central America—accompanied on one 
of these occasions by his friend and fellow-labourer, Mr. 
Godman. Besides that, the joint collection of Central 
American birds and butterflies amassed by these two 
gentlemen, has been largely increased by the aid of 
native collectors employed in various parts of the 
Panamanic sub-region, while mammals and reptiles 
from the same sources have been furnished to the 
British Museum, and series of plants to the Royal 
Herbarium at Kew. Numerous papers contributed by 
Messrs, Salvin and Godman themselves, og by fellow- 
workers upon materials furnished by them to the Jdzs, 
the Proceedings of the Zoological Society, the Annals 
of Natural History, and other periodicals, testify to the 
success that has rewarded their efforts, not only as re- 
gards the discovery of new forms, but also as to the better 
knowledge of many which were previously but little 
known. 

After twenty-two years’ labour on, the particulars our 
authors have wis¢ly determined that the time is come 
when they may safely undertake a general work upor this 
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extensive subject. Under the title of “ Biologia Centrali- 
“Americana” they accorfingly propose to publish a series 
of quarto volumes, of which the first four numbers are 
now before us. These volumes will contain a series of 
essays upon the Fauna and Flora of Mexico and Central 
America? fr8m the valleys of Rio Grande and Rio Gila, 
on the north, down to the Isthmus of Darien on the 
south—being the area embraced in what Mr. Sclater, we 
believe, has called the Panamanic or Transpanamanic 
division of his Neotropical Region, For the better 
perfecting of this great undertaking, the editors have 
wisely confined their own labours to the birds and 
butterflies, to which they have given their principal 
attention. In other groups they have obtained the 
assistance of their brother naturalists, and have, we must 
say, shown great qualifications for the editorial portion of 
their work, by making a very judicious selection of 
contributors. 

Mr. E. R. Alston, well known as a most efficient 
contributor to the Zoological Record, has undertaken 
the mammals. For the pat devoted to the reptiles, 
amphibians, and fishes, the valuable services of Dr. Ginther 
have been secured; while for the land and fresh-water 
molluscs, our editors have gone as far as Berlin, whence 
Dr. E. von Martens has promised to give them his most 
efficient assistance. The crustaceans, or at least a small 
but particularly interesting division of them, have found 
a friend nearer home, in the person of Prof. Huxley, with 
whom we all know the Malacostraca are’one of his pet 
subjects. The Arachnida have been assigned to the 
Rev. O. Pickard-Cambridge ; whilst the various groups 
of insects have been undertaken by different experts, 
amongst whom we notice the names of Mr. Bates, Mr. 
McLachlan, and- Mr. Wood-Mason. ‘The botanical 
portion has been -placed in the hands of Mr. W. B. 
Hemsley, late of the Royal Herbarium of Kew. 

So much for the plan of the present work, which, when 
complete, will form, it is estimated, as many as twelve 
or thirteen volumes of 500 pages, although the authors, 
being still in constant receipt of additional collections, do 
not bind themselves to restrict their labours ev¢h to this 
liberal allowance. Let us now turn over the parts already 
issued, and see in what style they have commenced their 
somewhat ambitious undertaking. 

The two zoological parts contain the commencement of 
the essays on the mammals by Mr. Alston; on the Birds, 
by Messrs. Salvin and Godman; on the Butterflies, by 
the same gentleman ; and on the Longicorn Coleoptera, 
by Mr. Bates. All these groups, if we understand it 
rightly, are proposed to be treated of in nearly the 
same manner. Taking Mr. Alston’s contribution for an 
example, we find the commencement of a complete 
account of ghe mammals hitherto ascertained to occur 
within the limits of the Transpanamanic Sub-region. After 
a short general introduction on the monkey-life of 

Central America and a review of the previous authorities 
on the subject, Mr. Alston takes the species individually 
and gies us an excellent account of each of them, 
including its history, habits, and distribution. Out of the 
ten known genera of American monkeys, six are repre- 
sented by one or mpre species in Central America, and 
one of these (A teles vellerosus) ranges ks far north as the 
upper basin of the Tampico River, in the State of San 
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Luis Potosi, about 23° N. L, This is the highest point 


north at which Quadrumana are known to occur in the 


New World; but in the Old World they certainly extend 


further north, as, besides the Rock of Gibraltar, a well- 


known locality of the Barbary Ape—the Japanese Island 
of Niphon is inhabited by a peculiar species of Macaque 


which probably extends northwards of the 35th parallel. 


In working up his next order, the Chiroptera, Mr. 


Alston has largely availed himself of the labours of Dr. 


Peters and Mr. Dobson, both well-known authorities on 
this difficult group, of which the Central American species 
are numerous, and of great interest. We are presented 
with an excellent figure of Chiroderma salvini, a discovery 
of Mr. Salvin’s in Costa Rica, recently described by Mr. 
Dobson, The Insectivora, which follow next in order, 
are but feebly represented in the Neotropical Region, 
where their place seems to be occupied by the small mar- 
supials of the family Didelphyide., Four species of 
shrews of the genera Sorex and Blarina are the only true 
insectivora yet known to’ occur within the limits of the 
present work. 

The “Aves” of the present work are undertaken 
by the two editors themselves, and are worked out 
in a somewhat more elaborate manner than are the 
mammals, Latin diagnoses of all the species are given, 
and besides the ordinary particulars as to their history 
and affinities many details as to their habits in their 
native wilds are extracted from well-stored note-books of 
the authors, The plates accompanying this division of 
the work, by Mr. Keulemans, are well executed and well- 
coloured. 

The “Rhopalocera,” also prepared by the editor, 

though in this case Mr. Godman’s name is placed first, as 
taking, we suppose, the greater share of the labour in this 
section upon himself, are likewise fully treated of and 
illustrated by some very beautiful plates, ‘There is not, 
however, so much scope in this group for the records of 
personal observation as in the case of the birds. 
Besides the Mammals, Birds, and Butterflies we have 
in part ii. of the “ Zoology” fhe beginning of Mr. Bates’s 
essay upon the Longicorn Coleoptera of Central America. 
Of this it need only be said that neither Mr. Bates’s 
ability to treat of any portion of one of his favourite 
groups of insects, nor the mode in which he has executed 
his present task are likely to be questioned. The thorough 
character of all Mr. Bates’s work is well known, and in 
this case its value is increased by the beautiful coloured 
plates by which some of the greater rarities are illustrated. 
Our editors may well be congratulated on having pressed 
such a first-class recruit into their service. 

Besides the two zoological parts above mentioned the 
botanical parts of the “Biologia Centrali-Americana’’ by 
Mr. Hemsley have also been issued. These contain an 
enumeration of the Phanerogamous Plantgof Central 
America as far as the Meliacee, according to Bentham 
and Hooker's arrangement, with the localities added, and 
the characters in the case of the novelties recently 
described. Six or seven plates by Fitch are attached to 
gach part, some of which are coloured from original 
‘sketches made by Mrs. Salvin in Guatemala, What the 
exact exteat of the botanicad portion will be we do not 
find stated, but we presume that it will when complete 
embrace a list of all the knowa Phanerogams of Central 
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America, and we believe the Filices are also to be 
included. 

We are pleased to see that at the conclusion of the 
work it is announced that an introductory volume will be 
given containing an account of the physical features of 
the country and a series of maps. No specially faunistic 
work should be issued in these days without a map, and 
in that map moreover all the localities mentioned in the 
letterpress should be inserted. Furthermore care should 
be taken that the names of the places should be spelt alike 
in the letterpress and in the map—a point which in 
several instances that have come before us, has not been 
sufficiently attended to. 

We are, however, fully aware that in the present case 
our authorg are well acquainted with the value of geography 
—one of the two “faces Zoologia,” as the late Prince 
Bonaparte called it, and we do not fear that they will 
even spell their names of places incorrectly. Andon the 
whole it may be fairly said that the “Biologia Centrali- 
Americana,” if carried, and we doubt not it will be carried, 
to its promised extent, favoured as it is by the co-operation 
of some of the most accomplished naturalists of the day, 
will not only remain a lasting testimony to the learning 
and munificence of its editors, but will also equal in 
completeness and finish any geographical work on natural 
history ever published. 





LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his c ents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice ts taken of anonymous communications, 

[Zhe Editor ecu 4 requests correspondents to keep their letters as 
short as possible, The pressure on his space ts so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.) 


Visualised Numerals 


Ir may interest those who have read my memoir in NATURE, 
vol. xxi. p. 252, on visualised numerals, to learn some of the 
oe results obtained thus far through its publication. I 

ave received several new di more or less similar to those 
a ready bebe so that I have now about thirty of them in 
all. y new contributors are of the same classes as before, 
There is only one hgh mathematician among them ; the re- 
mainder are pursuers of science, authors of various degrees of 
1eputation, persons e ed in tuition, students at ord and 
Cambridge, some other adults, and one schoolboy. If my col- 
lection becomes still further increased, I have grounds for belief 
that I shall be able to classıfy the cases, and to extract more 
meaning out of them than has hitherto been feasible. 

Tt has been a satisfaction to me to receive emphatic acknow- 
ledgment of its correctness from the author of the curious shaded 
diagram (Fig. 5) in the memoir,® The sketch sent to me was 
drawn with evident pai ing, bat it was rubbed and faint; 
the engraver, however, succeeded in justl interpreting it, and 
supplying its defects of tone. Fig. 4 is unfortunate, and I am to 
blame. I stated in the accompanying text that I had compiled 
it from a large diagram, much as a map-maker would compile a 
small map from an elaborate itinerary. However, my map 
proves 108 a failure, so I withdraw it. The other diagrams 
were almost exact reductions of plain drawings; their tuth has 
been acknowledged in one group of cases, and I have no 
grounds for doubt as to the remainder. FRANCIS GALTON 

42, Rutland Gate, London 





A Psychological Aspect of the Vortex-Atom Theor} 


Tr is a very generally accepted fact that the phenomena of 
thought are at least connected with a physical basis, how¢ver 
difficult it may be at present to trace the connection. e 
dependence, however, of mental attributes and sensations upon 


brain-structure, is too notorious a fact to admit of doubt by 
competent judges, This view is illastrated well by a remark $f 
Prof. Huxley’s in his essay ‘On the Physjgal Basis of Life,” 
viz. ; ‘‘ And if so, it must be Rue in the same sense and to the 
same extent that the thoughts to which I am now giving utterance 
and your thoughts regarding them are the expression of molecular 
changes in that matter of life which is the soute ef our other 
vital phenomena” (Fortnightly Review, 1868), 

It becomes evident in view of this that the phenomena of 
thought would be enormously influenced by the changes or 

utations of which the molecules of matter were capable. 

nder the old theory of perfectly rigid molecules, it would seem 
difficult to conceive permutations enough to act as an accompany- 
ing physical basis to the phenomena of thought, for according to 
this theory, the mere motion or change of place of the molecules 
among each other would be the sole permutations of which they 
could be capable, But the modern theory of vortex-molecules 
shows molecules to be dastic bodies, which are consequent 
‘capable of infinite changes of form” 1—as the late Prof. Cler: 
Maxwellremarks [Zncyc. Bre. 1875, Article“ Atom”}. It would 
therefore follow that according to the modern theory, the permu- 
tations of the physical accompaniment of thonght would be 
absolutely infinite, in analogy with the infinite variety and rap 
of thonght itself, Possibly this may be a point of interest, if 
indeed it has not already been reflected on by others, 

London S. TOLVER PRESTON 





A Speculation Regarding the Senses 


On examining the modes of action of the senses we find æ 
series of advances in refinement. Beginning with Zuch, we 
find it has primarily to do with solids which come into direct 
contact with the organ. In /aste a liquid medium is necessary. 
In smell we bave minute particles carried by a gas. In hearing 
we have wdrations (longitudinal) in a gas, In sigs, finally, we 
find transverse vibrations transmitted by a finer medium, the 
dher. 

Now, whatever views may be taken of the dochine of evolu- 
tion, there can be no doubt of the progress of the human race in 
what we may generally here tefm power, And it is interesting 
to look into the future and inquire whether future developments 
of the relations between the ego and the szon-ego may not, in. 
time, take such forms as will be equivalent to the acquisition of 
new senses, : 

Guided by the gradation above referred to, I would throw 
out the suggestion that the molecular vibrations in the brain. 
accompanying thought, may affect a surrounding medium, and 
through that, other brains at a distance, awaking in these corre- 
sponding vibrations and thoughts. The medium might be sup- 
posed, perhaps, one of different nature from that in which light- 
vibrations occur, or (not to multiply ethers) the same as the 
so-called luminiferous ether ; and ın the latter case we might 
suppose the vibrations such as not to be appreciated through any 
of the present senses of ordinary persons. ps 

A person of high refinement and delicate organisation has a 
wonderfully exalted power (as compared, say, with a country 
bumpkin) of interpreting the zout ensemble of external appear- 
ance and bodily motions of another person in his presence, 
thereby perceiving at a glance much of the thought of that other, 
as it arises. But the kind of action I have referred to is of a 
still more delicate Lind, and may be supposed to obtain when 
the eyes, and perhaps other avenues of sense, are closed. It 
might be termed a kind of induction of thought. 

‘This speculation is not, I think, without some encouragement 
in actual fact. It is a familiar experience that two persons who 
are together will discover themselves to have been thinking of 
the same thing at the same moment; and this without any 
apparent cause in what one sees in the other, orein association of 
ideas in conversation, The ascertained facts of clan voyance 
and mesmerism, however, are what I have more specially in 
view, and the light in which I would place them is that of a 
natural development of human faculty, at present appearing 
only sporadically and in few persons, but destined, perhaps, 


2 The molecules of matter, according to this theory, though destructible 
(ike the molecules of the ancients), are nevertheless ¢’asiic, or capable of 
distortion or changes of form (much ın analcgy with Léger scale clastic 
solids), the mokcule always tending to recover itg natural symmetrical sha 
when released from constraint. These changes of form may of course 
conceived infinite in, variety, without the tol amount of ortion itself 
being at any time great, elasticity possessed by moleculesis sufficiently 
proved by the vibrations of vaned periods which the spectroscope shows them 
to be capable of executing. , 
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by-and-by to become a universal possession in more or less 


degree. 

t may require some peculiar stgte of mental calm or abstrac- 
tion for this reading of the thoughts of another (apart from 
external expressions appreciated by the other senses) to become 
practicable, just as, in order to perceive distinctly the over-tones 
of a musicat sound, it may be necessary to quench the funda- 
mental tone. 

As to the modification in the human body, supposing the 
sense in question to become general, this might be of a very 
mınnute character, constituting, not in the ordinary view, yet ina 
quite correct one, a distinct n. 

With regard to the influence of distance on the supposed sense, 
little, of course, can be said ; bnt ıt is perhaps noteworthy that 
corresponding to the gradation referred to at the outset there is 
a general gradation in the distance at which the sense-exciting 
cause is capable of operating ; from the direct contact of touch, 
to the action of light at the distance of a remote fixed star. 

M. 





The Circumference of the Circle 


To some readers of NATURE the following construction will 
eibaps be of interest :— 
Take 4 O B, D C two diameters of a circle at right angles to 
one another. i 
Make the length of the tangent D S equal to three diameters 
D B C, then make the angle 4 0 P = 60°, and 


of the circle 





draw P R at a right angle to D C. Connecting the points S and 
R you will find the length X.S very nearly equal to the circum- 
ference of the circle, 

This will be clear from the following proof :— 

From the triangle D R S we have— 


RS=NDB+DS: 
But taking the diameter DC =1 the length DS is = 3, 
whereas DR = OD + OP cos 30° = $+ 4 cos 30 = 0°9330127. 
Therefore— 


D R? = 0'9330127? = o'8705127 and œ 
3 


DPS? = 3 = 9'0000000 

DR*+ DS? = 98705127 
RS=NDÆFDS = 3°141738, whereas the exact 

value of w 18 3°141592, 
giving a difference of 0000146, or 00046 per cent. 


This approximation is, of co more than sufficient for 
practical purposes. Although this method has been found by 
me quite independently, yet I shall not be surprised to hear of 
its having been proposed before by others, for 1t 1s almost too 
simple not to have occurred to somebody else as well as to me, 

Prague, Spálená ulice, 2 nové, January 11 L. HAJNIŠ 





è Sun-Spots, &c. 

I READ with interest the letter of Mr. Bedford’s in NATURE, 
vol. xxi. p. 276, on ‘‘Sun-Spots.” Perhaps the following may 
interest Mr. Bedford, and as I have not seem this noticed before 
by students of the solar orb, it may interest others besides Mr. 
Bedford. 

Prof. Sayce, in his Lectures, says: ‘‘The Accadians had 
anticipated our almanack-makers in discovering a connéction 
between the weather and the changes of the moon; indeed all 
kinds of astronomical phenomena weie supposed to have an 
influence upon the clougs; and in anticipation, as it were, of 
Dr. Hunter, the same Weather was expected to recur after a 
cycle qf twelve solar years.” .. . Even the appearance of the 
sun was not allowed to go unnoticed, and in one place. we are 
told thagon the ist of Nisan it was ‘bright yellow,” and in 
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another that it was ‘‘spotted.” Who, says the professor, ‘‘ would 

have thought of looking for a notice of sun-spots in the clay tablets 

of ancient Babylonia?” Lectures, pp. 53-54. See also the 

“ Astronomy and. Astrology of the Babylonians,” by the same, 

in the 7rausactions of the Society of Biblical Archzology, vol. 

ii. pp. 145, 339. EDWARD PARFITT 
Devon and Exeter Institution, Exeter, January 27 





Intellect in Brutes 


Ir might prove interesting to some of your readers to put the 
following incidents on record relative to intellect in brutes :— 
Some tıme ago I kept in town a bitch and three of its puppies ; 
the former had a strong pair of lungs and a weakness for [etting 
the passers-by know it; when the latter became of age they 
exhibited all the hereditary peculiarities of the mother, and when 
the four animals joined in chorus, which was their favourite 
amusement at night, the result was anything buf agreeable. 
Some of my friends hinted to me that if that state of things 
continued I should probably be indicted for causing a nuisance, 
and I therefore determined to explain to my four animals that 
they really mustn’t bark. One night I remained late in town, 
and having provided myself with a stick, I waited till I heard 
one of them bark, and I immediately afterwards went out and 
chastised him, or rather the one I thought had made the noise. 
I was, however, soon met by a difficulty; although I could 
recognise the bark of the old one, I could not discriminate well 
between those of the puppies ; and whilst the old 
one was silenced after a few chastisements, the 
puppies were not; probably in mistake I had 
thrashed the wrong puppy. I therefore hit upon 
the plan of making the whole four responsible for 
each other, and as soon as I heard any one of 
them bark I applied my stick freely to the whole 
four, the one after the other. When this had been 
done two or three times I heard one of the puppies 
bark, and the next moment it gave a pitiful squeal ; 
the mother had it by the neck. I went out and 

tted her, thus explaining that she had done well. 
She wagged her tail, as much as to say she under- 
stood me perfectly, and the dogs never barked agnin except upon 
the most provoking occasions, 

_ Some other instances which I observed lately might be men- 
tioned as tending to show that animals of a much lower class 
exhibit reasoning faculties. I had occasion lately to keep some 
leeches and water-beetles ; they were put into round open glass 
vessels, about six inches high and about two-thirds full of water. 
A medical leech which was put into one of these vessels got out, 
and within an hour afterwards it was found on the table and 
replaced in the water. Now although the vessel was left un- 
covered as before, this leech never again tried-to get out. A 
horse-leech and two water-beetles, treated in the same way did 
the same thing once, and once only; each preferred the water 
to the dry table, and on being replaced they never tried to get 
out again; ergo, they had been taught by experience. Is 

not a high order of intelligence? How many examples have we 
of the genus ome where so much intelligence is not exhibited? 

Manchester, January 17 W. THOMSON 


S 





SEEING a letter in NATURE, vol. xxi. p. 276, with the 
heading of a ‘clever spider,” @uts me in mind of a circumstance 
that came under my own observation near Tremadoc, in North 
Wales, many years ago. I sat down on a bank about four 
o’clock in the afternoon after a long day, when I presently saw 
I was close to one of the common garden spiders of rather large 
size, with its pretty spreading net-uke web about a yard from 
the ground ; so, for want of something to do, I alarmed the spider 
to discover where his den was, when off he trotted about thé 
distance of a foot toa couple of leaves nicely tied together, where 
he stayed perhaps ten minutes; I then saw a beetle of rather 
large size walking at my feet—one of those slow moving dull 
black ones—I am not coleopterist enough to know its name; 
I picked it up and put it in the web at a place I thought sufi- 
ciently stiong to hold it, when out rushed the spider in 
his boldest manner. But when he saw who his visitor was, what 
an algeration yi hig manner! He drew k, and rapidly sepa- 
rated the cords, when down dropped the beetle on a single line, 
rather quickly, to eithin about 4 inches of the ground, so that 
he was suspended ona line about 2}*feet long. The spider then 
trotted back to his den, The beetle was now struggling in its slow, 
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awkward-looking fashion. I must have stayed and watched | In roaming over the woody Aummocks of that sata! T several 
them for about twenty minutes, when out came the spider and | times stumbled upon the cast-off antlers of bucks. Beigg, like 


descended the single line to the beetle, on which he boldly 
rushed ; after a few seconds the beetle’s struggles got weaker 
and weaker, when the spider ieturned to its den; in a few 
seconds mote the struggles of the beetle ceased. Now, did the 
spider intend the beetle for its food when he cut away his web 
to save it from destruction from the beetle’s struggles, or 
was that an after-thought, or why should he know it was a 
<‘ creature comfort”? and was the fact of the line being so near 
the ground an accident, or was it premeditated? If you put a 
small pebble or small piece of wood in a web, a spider will let 
it drop altogether ; if you pnt a grasshopper ın it he rapidly turns 
it round mil the creature looks like a mummy; but I suppose 
circumstances alter cases even with spiders. 
` Jamzs R. GREGORY 





Tue following fact may be of interest to those of your readers 
who are connected with the correspondence in your columns 
regarding the possession of intellect by brutes, 

Having been much worried by the depredations of bandicoots 
(Mus giganteus) I laid three pieces of bread for them smeared 
with Roth and Ringeisen's phosphor paste. Next morning the 
pieces of bread were found near the door where they had been 
placed but tuned upside down, The bandicoot evidently was 
suspicious of the poison, had turned over the bread and nibbled 
away all the sound portion. On the next night I smeared the 
poison on very thin slices of bread, leaving hardly any of ıt fiee 

om the paste. On this occasion the caution of the bandicoot 
seems to have deserted it, for the bread was eaten, and the dead 
animal was found next day in the garden. 

Bangalore, India, January 8 ELPHINSTONE BEGBIE 





Suicide of the Scorpion 


Apropos of the discussion on this point that has lately taken 
place in NATURE, will you allow me to say that I tried the 
experiment referred to therein a score of times at least during 
my long residence in India, and that I never saw the pheno- 
menon so graphically delineated by Byron. My experiments 
were conducted in cholera and other camps, in the open air, 
often in the presence of others, and always under circumstances 
which could admit of no doubt. The conclusion I came to in 
the matter was that ‘‘the scorpion girt by fire” is too stupid or 
too cowardly a creature to ‘‘cure its pain by darting its sting,” 
or anything else, ‘‘into its desperate brain.” It either rushed 
blindly into the flames at once, and was then and there destroyed, 
or it wandered meaninglessly about the margin of ‘‘ the circle,” 
recoiling nervously from theactual contact, or retiring as far as 
it could from the heat, to resume, after a short respite, its old 
manœuvres. I believe as the result of these inquiries that the 
impression or belief created by the fine imagery of the great 
poet is a myth and nothing more. War, CURRAN 
Warrington 





WILL Mr. Gillman or some other tell us ow scorpions achieve 
suicide? The animal stings, as I know to my cost, by a back- 
ward lash out and straightening of the tail, and the force which 
drives the somewhat blunt point into the enemy goes on accumu- 
lating as the reversal becomes more complete, and reaches its 
maximum on or near the horizdhtal plane and at the fuithest 
point of extension. But when the tail is drawn back above the 
animal’s head, the point is turned upwards, and therefore away 
from the head, anderen if it conid be turned towards the head, 
there is no possible force to drive it through the tough or hard 
carapace. 

Can a wan pummel his own back? Can a horse kick its own 
belly? But the feat attributed to the scorpion, apart from its 
moral obliquity, is physically even more triumphant. B. 





Stags’ Horns 


OBSERVING in a late number of NATURE a communication 
concerning the disappearance of stags’ horns after being «ast 
off, and a request for information upon the subject from 
whatever source it might®be had, I venture to sead the 
following :— 7 . 

A few winters ago I spent some weeRs in the woods of 
Georgia, where most of My time was devoted to deer-hunting. 


your correspondent, impressed evith the popuiar belief that these 
were always buried or in some way destroyed by the animals, I 
inquired of old hunters if it was of common occurrence to meet 
with them, and was told that they were not rarelg found just as 
we had seen them upon the occasion in question. I slppose that 
the popular beliefin their bmial or destruction arose out of the 
fact that about the time for shedding their horns the bucks 
retire to the most secluded spots accessible so as to avoid dis- 
turbance by other bucks or any enemy during the first few 
days of the tender, velvety stage of the new horns, and into such 
retired places man does not commonly venture, 

This brings to mind the similar habit which prevails among 
most crustaceans. The edible crab of this region, for example, 
waits for a very high tide, and goes with it far inland, where, in 
shelter of some dark nook, and quite away from its common 
enemies, it slips off the old shell and spends a few hours on land 
awaiting the hardening process of the new one before entering 
again into the struggles of life. The fishermen have learned, 
however, that the most favourable times for catching soft crabs 15 
connected with certain phases of the moon, to which they attı- 
bute some mysterious influence upon the crabs directly ; of course 
the dependence of tides and moon solves this little mystery. 

BoLLING W, BARTON 

Baltimore, Maryland, U.S.A., January 22 





MOUNTAIN BUILDING?! . 


FEW problems in physical geology are more fascinating- 

than that which deals with the origin of mountains. 
At the same time few present greater difficulties. In the 
first place it is absolutely necessary to ascertain the facts 
of mountain structure before proceeding to frame any 
theory to account for them. Yet to do this involves an 
amount of mere physical toil which of itself raises a for- 
midable impediment to progress. Forthe mountains cannot 
be understood from a distance, One may not intuitively 
interpret them by mbrely looking at them from below. They 
must be climbed and scrutinised in detail from crest to 
crest and valley to valley. But to be able to understand 
what one sees in these elevated regions, one must have 
an eye that has been well trained in the observation of 
geological structure, and which, while losing sight of no 
essential detail, can yet detect the dominant lines amid 
the apparent disarray of crag and scar, slope and pin- 
nacle. In the next place, having elicited the fundamental 
facts, it is needful to find for them some explanation 
whichy while connecting them harmoniously and lumin- 
ously, shall be in strict accordance with the laws of 
physics, and from the point of view of geological dyna- 
mics may be regarded as not only possible but probable. 

Thus two obvious paths lead to the consideration of 
the subject. By the one we are conducted into the region 
of geological obseivation in the field. By the other we 
are drawn to the laboratory and the workshop, where the 
processes of nature can in some measure be repeated and 
watched. But these two roadways lie near each other, 
and the traveller along either of them, if he would keep 
himself from profitless divergence, should never lose 
sight of the other. Unfortunately this caution has not 
always been followed. Hence theories of mountain 

owth have been proposed, some of them wholly regard- 
is of the real facts of mountain stru€ture, others as 
defiant of physical possibilities. : 

Within the ląst few years the most detailed studies of 
the actual structure of mountains yet attempted have been 
carried out among the Alps. Chief among these are the 
admirable monograph of Dr. Baltzer upon the Glirnisch, 
ant the still more remarkable and beautifully* illustrated 
work of Prof. Heim, on the mechanism pf mountain- 
making. These two writers deserve the thanks of all who 
take interest in the many questigns which the forms of 
the mountains ‘never cease to raise in the mind. They 

5 S Der Mechanismus der Gebirgsbildung.”” Dr. F, Pfaff. (Heidelberg, 
1879-) ° . 
e Ld 
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have done much to supply what has all along been a 
fundamental defect in the conditions for the discussion of 
the problem—théewant of detailed and carefully observed 
facts. But geologists will never be able satisfactonly to 
work out the problem until they construct large detailed 
sections og a¢rue scale, vertical and horizontal, and insert 
upon them the thicknesses and angles of inclination of 
the rocks in theirexact relations. It would be a task well 
worthy of the time and energy which any enthusiastic 
student of the science could bestow to run such a section 
across the Alps, or at least across some typical portion of 
the chain. The true outlines and related structure as thus 
determined, would make most of the existing diagrams of 
alpine structure appear as ludicrous exaggerations. 

Among those who have essayed to follow in the wake 
of Sir James Hall, the founder of experimental geology, 
and to seek a solution of some of the problems of moun- 
tain building by well-devised experiments, Daubrée and 
Favre have in recent years been specially successful. 
Another experimenter has just appeared in the person 
of the accomplished Dr. Pfaff, of Erlangen. His previous 
works have shown him to possess no ordinary powers of 
scientific exposition, and in particular his “ Allgemeine 
Geologie als exacte Wissenschaft” deserves the attention 
of geologists as a remarkably incisive criticism of their 
science in its present aspects. He is essentially an experi- 
menter, who would reduce every geological problem if 
possible to the test of actual measurement and experiment. 
Some of his own practical work in this department is full 
of ingenuity and suggestiveness. He has now come for- 
ward as a disputant in the vexed question of the forma- 
tion of mountains, His critical faculty, however, here 
shows itself rather destructive than constructive. He 
institutes numerous experiments to prove the inadequacy 
of previous theories, but he leaves us with very little that 
is satisfactory to put in their place. 

As we read Dr. Pfaff’s essay and note how he gravely 
argues as to the capabilities of rocks under pressure and 
the processes of mountain building, from what he has 
been able to do with a few square inches of limestone, a 
steel punch, and other appliances, we are reminded of the 
censure pronounced by Hutton on the temerity of those 
who “judge of the great operations of the mineral 
kingdom from having kindled a fire and looked into the 
bottom of a little crucible.’ He forgets that while much 
may be learnt from experiment, it must always be first of 
all determined how far the conditions of experiment 
resemble those of nature. Thus he takes a sold cyfinder 
of Solenhofen Ifmestone 4mm. in diameter, tightly fitting 
into a hollow steel cylinder with a small aperture on one 
side, and subjects it to a pressure of 9,970 atmospheres 
for seven weeks, He then finds that the stone has not in 
the least degree been forced into the empty aperture pre- 
pared for it, and that its microscopic structure shows no 
sign of internal alteration or rearrangement. Accordingly 
he concludes that even with so high a pressure rock 
acquires no plasticity. With this conclusion no fault can 
be found until it is applied to the solution of problems in 
mountain structure. Surely Dr. Pfaff does not mean to 
affirm that there is any analogy between his solid cone of 
homogeneous limestone tightly fitting into a steel cylinder 
and the alterngtions of various sediments differing so 
much in texture, structure, density, and inclosed water 
which constitute most of the visible part of the earth’s 
crust. He does not seem to be aware ef the fact that 
rocks have been experimentally proved to be plastic under, 
much less pressure than he applied. We would recommend 
him to read the classical memoir of Sir James Hall apd 
the researches of Daubrée and Tresca on the flow of 
solids. He wėl find also some convincing proofs in Mr. 
Miall’s paper on the contortion of rocks, that even on 
the ace, under every-day conditions, not inconsider- 
able curvatures of solid stone take place merely through 
gravitation, If he will visit this country we shall be 


happy to conduct him to some graveyards where the 
centres of vertically-placed slabs of Italan marble have, 
under the influence of weathering, been started out fronr 
their backing, so that they ‘‘belly” out like partially- 
filled sails. 

Dr. Pfaff does not, of course, deny that rocks have 
been violently compressed and contorted, and he is no 
doubt well aware that their inclosed fossils have often 
undergone extraordinary deformation. He contends, 
however, that these are mere superficial phenomena, and 
endeavours to support and explain his contention by 
sections of the earth’s crust, about which we venture to 
predict that Prof. Heim and his Swiss colleagues will have: 
something to say before long. Dr. Pfaff has a theory of 
his own to explain curvature and deformation. He re- 
gards these as the results of the co-operation of water 
with gravity 1 Though hitherto no Neptunist, he now dis~ 
tinctly avows himself as a believer in the paramount power 
of water in the elevation of mountains. Itis a pity that after 
more than a hundied pages devoted to the demolition of 
all our views as to the effects of terrestrial contraction 
due to secular cooling, he should tantalise us with a mere 
brief statement of his own theory. Perhaps it seems sa 
self-evident to himself, that it needs no elaborate experi- 
ments to prove its truth, and no expanded statement to 
insure its acceptance. That a man at this time of day 
can honestly persuade himself that the upheaval of moun- 
tains, the plication, inversion, and deformation of rocks. 
can be accounted for merely by the effects of subsidence. 
due to the abstraction of materials from below by perco- 
lating water seems incredible. But that such a creed 
should be professed by one who has shown himself so 
good an observer and so acute a reasoner, is still more 
astonishing. When, after perusing the greater part of 
his book, and noting argument after argument, and 
experiment after experiment brought forward to upset 
all accepted theories on the subject, one comes sud- 
denly and without warning upon his own theory, it 
is as if some rogue had incontinently put the lamp 
out. One does not know what to make of the 
situation. There is something too ludicrous about it. 
Serious argument is no nee eae Dr. Pfaff must. 
be bantered out of his hydropathic geology. His abilities. 
are too great to be lost ın a monomania of this kind. We 
would recommend for his speedy restoration to geological 
sanity a trip into Switzerland,.under the care of Drs. 
Baltzer and Heim. This treatment, if taken in time, will, 
no doubt, restore him at least to such measure of health 
as can be enjoyed by a man who works out his geology in- 
his study and laboratory rather than in the field 5 

A. G. 





THE SWEDISH NORTH-EAST PASSAGE 
EXPEDITION 


THE following notes are taken from a letter from Prof 

Nordenskjold to Mr. Qscar Dickson, dated Ceylon, 
December 16, 1879, piinted in the Goreborgs Handels 
Tidning :— 

Dredging was carried on at a number of places on the. 
coast of Japan, but with scanty results, in consequence. 
of the poverty of the sea-bottom in animal life. The. 
same was the case with the dredgings which werg carried 
on between Hongkong, Labuan, and Singapore, and 1m» 
the Strait of Malacca, although the bottom consisted in 
some places of clay, in others of sand, coral-sand, or 
rock, and thus ought, at least at some of the places, to 
be favourable to the development of a rich animal. life. 
While the trawl-net in the Polar Sea almost always 
brofght up several hundred animals, the zoologist in 
these gouthe seas obtained sgldon? more than one or 
two gt each draw, and frequently not one. By far the 
most abundant anjmal life has been found during the 
Swedish Arctic expgditions, at favourable places in the. 
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bottom of the Polar Sea; for example, at a depth of 
‘between 20 and 100 fathoms in the middle of Hinloopen 
Strait in Spitzbergen, on the east coast of Novaya Zemlya, 
in the sea east of Cape Chelyuskin, and south of 
Behring’s Straits. At these places the temperature of 
the sea all the year round is between o° and -~ 2°%7 C. 
A temperature at or under the freezing point appears 
thus to be much more favourable for the development of 
an abundant animal life at the sea-bottom than one of 
15° to 25° C., a very remarkable circumstance, which, 
as far as Nordenskjold knows, has not received the 
attention which it deserves. It is to be remarked, how- 
ever, that the invertebrate animals in the south are larger 
and finer than in the north, and that the shore fauna, 
which is entirely absent in the sea of the high north on 
account of the destructive action of the drift-ice, is here 
richly developed. 

Japan is so poor in land- and fresh-water crustacea, 
that one often searches for hours in the most favourably 
situated places without finding a single specimen. Even 
in the most northerly part of Scandinavia more land 
„crustacea may in many places be collected in a few hours 
than in Japan in as many days. Lieut. Nordquist, how- 
ever, has made a fine collection, which is expected to 
yield many interesting new contributions to the fauna of 


Japan. 

a the numerous dredgings carried on during the 
voyage from Japan to Ceylon at depths in which alge 
are met with in abundance on the coasts of Scandinavia, 
nota single alga was brought up by the dredging appa- 
vatus. Even in the shore belt marine plants are in man 
paces almost wholly wanting. Some places were found, 

owever, more fortunately situated. The observations 
sade here and the information obtained by an examina- 
tion of tbe collections ın the museums of Tokio have 
enabled Dr. Kjellman to obtain a general view of the 
occurrence of algæ on the east coast of Japan of special 
interest in many respects in connection with researches 
carried on by him during the preceding part of the 
voyage, for example, with respect to the boundaries of the 
areas occupied by different alge, with respect to the 
mutual relation between the abundance of individuals 

„and species at different places, and with respect to the 
types which are to be considered distinctive of the dif- 
ferent areas, 

The lichen flora of Japan was examined by Dr. Alm- 

uist. In the more elevated regions, as on the sides of 
the mountain Fusijama, 13,000 feet high below the snow 
dimit, at a height of 6,000 to 8,000 feet above the sea, it 
has a certain resemblance to that of Scandinavia, but in 
the low country it is limited to a very few localities. In 
the purely tropical countries, for instance at Labuan and 
Singapore, the lichens appear to be confined almost ex- 
clusively to the bark of trees, and the whole of this divi- 
sion of the vegetable kingdom here consists mainly of a 

ingle group, Sclerolichenes, which occur in abundance 
ad in very varying types. © 

Prof. N pdehakold and Lieut. Hovgaard ascended the 

yuntain Asamajama, a still active volcano, 8,200 feet 

+h, on October 4. 

>rof. Nordenskjold has made extensive collections of 
fost plants from fossiliferous strata at Mogi, a fishing 
Vilage æn the coast of Japan, and from the coal-mine 
Takasima, both in the neighbourhood of Nagasaki, and 
‘from the coal-seams at Labuan. The fossils from Mogi 

¢ in a fine white clay slate, and consist almost exclusively 
of beautiful leaf impressions. At Takasima the fossils 
consist principally of water plants imbedded in the 
brownish-black shale which accompanies the coal. e At 
Labuan the fossils lje imbedded in balls of clay-ironstone 
found in the sandy beds between the cbalseams. e The 
consist of ferns, Cycadec, and large-bladed leaf-trees, whic 
\ppear to have a tropic stamp, while the Mogi fossils, on 

he other hand, indicat a moderatelyewarm climate. 


AN ELECTRO-DYNAMOMETER FOR ` 
MEASURING LARGE CURRENTS" 


"THE use of electric machines of large size for the 

generation of currents of great strength has become 
extensive, and promises to increase materially. In con- 
nection with this, the best mode of measuring the currents 
obtained is a matter of much importance as well as one 
of some difficulty. 

Of the possible methods the galvanometric is probably 
the most used, but it is objectionable as shunts of low 
resistance must be employed. In general, a method 
depending upon the estimation of a very small propor- 
tional part of the magnitude to be measured is objection- 
able, since extreme accuracy is necessary and errors of 
observation are magnified. The mode of measurement 
by the electro-dynamometer is to be preferred for many 
reasons, and it has also the advantage of being applicable 
to to-and-fro currents, as well as to those in one direction. 
Webers electrodynamometer is only suitable for mea- 
suring very small currents unless shunts are used. Trow- 





brid; 
whic! 


has designed an electro-dynamometer oe 
large currents may be transmitted and directly 
measured (Proc. Am, Acad. Arts and Sci., October 9, 


1878). 
results, 

During the past year the writer has been experimenting 
at the U.S. Torpedo Station with an electro-dynamo- 
meter differing from Trowbridge’s in the manner of deter- 
mining the deflective power of the currént, and which 
seems to present some advantages in simplicity and readi- 
ness of working, while especially suitable for technical 
use. In its general plan, particularly in the arrangement 
by which the entire current may be passed through the 
instrument, it follows Trowbridge’s form. 

Fig. 1 is a general view of the instrumerft. Figs. 2 
and 3 show the details of the suspended co. The large, 
fixed coils are made of thick copper ribbon. The turns 
are insulated from each other, agd the metal framework 


This instrument works well and gives good 


is insulated from the coils. The suspension arrangement 
1 By Walter N. Hill, Chemist to the U.S. Torpedo Station, Newport, 
RL, U.S.A. 
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ie placed on the top’ of the fixed coils and insulated from 
them, « : 

The deflecting coil is me of thick copper ribbon 
fastened with insulated rivets. In its centre, and parallel 
with it, is a light brass rod or pointer. A copper rod in 
connection with the outer end of the coil has an iron or 
nickel-plated point, which dips in mercury contained in a 
double-walled metal cup, B, on the base-board. A similar 
rod from the inner extremity of the coil ends in an iron 
or nickel-plated cup, C, containing mercury. The coil 
hangs under the metal cylinder, D, so that a plunger, A, 
in the latter can dip in the mercury in the cup C of the 
former, The suspension is of fine sewing silk, waxed or 
treated with shellac, The thread passes over a little paley, 
E, above, with both parts parallel, or nearly so, and close 
together. As represented in Fig. 1, the large coils are 
connected in series. -The current, after traversing the 
left-hand coil, is led by a wire to the cylinder, D, thence 
by the plunger, A, to the cup, C, through the small coil to 
the cup, B, which is connected by a wire with the right- 
hand co. In order to prevent heating of the mercury 
connections, a stream of cold water is passed through the 
hollow plunger, A, and between the walls of B, from a jar 
above, connected by rubber tubes. 

When the current passes, the suspended coil is power- 
fully deflected, but its actual movement is limited bya 
vertival wire stop, against which the pointer-rod strikes. 
To the pointer-rod are attached, on opporite sıdes, two sılk 
threads which lead over pulleys on the side-bars to small 
pans, one on each side of the instrument (Fig. 1). The 
pulleys are light, nicely balanced, and turn on hardened 
steel poe When deflection has occurred, weights are 
added to the pan on the side opposite until the pointer- 
rod returns to its starting-point. A scale is marked on 
the cylinder in front of the instrument (Fig. 1), and a 
pointer of aluminium wire }s fastened to the rod in the 
centre of the movable coil, so that it traverses the scale 
(a more convenient mode of noting the return of the coil 
might be taken). The pans are of the same weight, and 
the threads by which they are hung are silk fibres, The 
friction of the pulleys is very small and would be trifling 
if they were made with jewelled bearings. Also one 
balances or nearly balances the other, so that practically 
their friction may be neglected, although allowance might 
be made for it, if extreme nicety were aimed at. The 
actual observation is made when the coil 1s in the zero 
position, the weight taken being that required to glance 
‘the deflecting force. The movement of the pulleys is then 
very slight, and the weight acts exactly at right angles to 
the pointer-rod. 

For the measurement of the large currents derived 
from dynamo-electric machines, minuteness is not de- 
manded, since the variations due to fluctuations in the 
currents, alterations in resistance, &c., are much greater 
than the limits of observation in such an instrument as 
this. . Quickness and simplicity of working, together with 
stren and compactness, are required in the electro- 
dynamometer, and this inst: ument possesses these practical 
advantages, while it is capable of a good degree ofaccuracy. 

The-instrument shown in the figures was made for 

rimental trial, and is defective in certain details; 
still it was fownd to be a good working piece of appa- 
ratus. 

Theory, of the Instrument. —The expression for the 
strength of current is very simple. The* weight found is 
that required to balance the deflective force and is ob- 
served at zero, so that the earth’s and local attractions 
zs avoided, nor does the torsion of the suspension enter. 

et 

S = strength of current in webers. 

w = weight used in milligrammes. 

4 = length of weigif-arm, or distance from point where 

. Weight acts, to centre of system. 
G = constant of large coils. ' . 
e . 


= constant of small col 6S a 

é = constant of instrument or length of magnetic arm. 
By the theory of the electro-dynamometer, the force 
acting to deflect is represented by the expression 
2T x ¢ x S%, in which aa is the constant of the large 

r 
coils or G, and g the constant of deflecting coil This 
force acts with the arm C and is balanced by the weigbt 
acting with the arm 4 Hence i 

S3 z lw 

CGE r 
The coils being large, G and g are readily ascertained 
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from measurement, and /is a known distance. Witt 
instrument in question, C was found by passing the a® 
currents through it and through Trowbridge’ g dymm 
meter, the constant of which was accurately known. 

C, 4, G, and g being known, it is evident that fromt 
observed w,.S may be obtained with little calculaco 
Or, a table may be drawn up from which the v 
desired can be derived by inspection. Also, a set}. 
wejghts can be prepared which will represent the curr 
in webers directly. Doubtless this will often be conveni¢. 

The instryment described has been worked with 
regis as small as 10 webers, but it is not quite sensi 
enough for suche use. With those of 20 webers 
upwards it operages satisfactorfly. Greater nicet 
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construction would confer greater sensitiveness, and it is 
probable that this method of observation can be adyan- 
tageously applied in the construction of instruments for 
measuring moderate currents. It is, however, evident 
that this Pa of the electro-dynamometer is particularly 
suitable for /arge currents. We have 
SiS i: Vo: Nw. 

That is, as the current increases, the correspondin: 
weights increase more rapidly and greater accuracy and 
minuteness are attained. 

Thus, as the instrument I have experimented with has 
been arranged, a current of 

20 webers requires a weight of 530 mg. 


2I ” » » 580 ,, diff. 50mg. 
49 » » » 3165 5, 3 
50 ” » » 3,295 5, diff. 130 mg. 
80 »* ” ” 8,230 ,, i 
81 7 s 8,440 „ diff. 210 mg. 


» 
while a difference of 10 mg, is ap indicated. 
My best thanks are due to Prof. John Trowbridge, of 
Harvard, for advice and the use of his apparatus. 


NOTES 

THE Committee appointed by the French Minister of Public 
Instruction has awarded the Prix de Volta—so,ooo francs—to 
Graham Bell 

A TRANSLATION of ‘* The Skies and Weather Forecasts” of 

Aratus, by Mr. E Poste, M.A., of Oriel College, Oxford, will 
shortly be published by Messrs, Macmillan and Co. These 
“poems, apart from a certain charm in the treatment of the sub- 
ject, are not without interest as belonging to the literature of 
infant astronomy and infant meteorology. The meteorology of 
Aratus is of course merely a specimen of the popular weather 
wisdom of his day. But the faith it shows in the possibility of 
a science, and the sense of the importance of such a science, 
gives him a certain claim to the attention of modern scientific 
men. The notes to Mr, Poste’s translation will be addressed 
merely to novices in astronomical knowledge. 

THE New York Times announces the death at Waukegan, IL, 
on January 6, of Mr. James W. Milner, at the age of thirty-nine. 
When barely arrived at man’s estate he travelled through Min- 
nesota and the adjoining Stateg, engaged in making collections. 
At Waukegan Mr. Milner made some remarkable discoveries in 
the peat-beds, and the remains of an elk which he exhumed 
were exhibited for quite afnumber of years in the Chicago 
Academy of Sciences, until they were destroyed by fire. Such 
papers as Mr. Milner had written on these remains and on other 
topics of a a similar character, from their singular terseness and 
excellence, attracted the attention of the Smithsonian Institution. 
A correspondence, ensuing between the Smithsonian and Mr. 
Milner eventually led to his engagement by the present secretary, 
Prof. Spencer F, Baird, and, in 1871, Mr. Milner was appointed 
Deputy United States Fish Commissioner, with the particolar 
duty of studying the habits, food, method of breeding, and 
catching of the white-fish, From these labours in what some 
six or seven! years ago was quite unknown ground, resulted a 
work of the most thorough and exhaustive character, which may 
be cited as amodel of patient and elaborate research. From the 
period of his entrance into the United States Fish Commission 
his labours were incessant. In the study and development of 
practical fish-culture, as understood in its widest sense, Prof, 
Milner may be said to have done more for it than any one else in 
the United States, His ingenuity and adaptiveness, combined 
with his thorough grounding in natural history, permitted him to 
solve many things in fish @ultura which before bis tipe had heen 
as problems. The wonderful successes he achieved soon made 
him a leading authority on these subjects, b6th at home and 
abroad, xs ° 


THE death is announced, at the age of sixty-three years, of 
Mr, David Thomson, Professor of Natural Philosophy ‘in the 
University of Aberdeen, ° 

M. WALFEBDIN, the inventor of the minimum thermometer, 
died at Paris at the end of January at the age of eighty-five, after 
a protracted illness of many years’ duration. He was one of the 
members of the Constituent Assembly of 1848. Since that time 
he devoted all his leisure to scientific and artistic pursuits, 
He collected almost every picture drawn by Fragonard, one of 
the most celebrated French artists of the end of the eighteenth 
century. He sold his gallery to an English nobleman about 
twenty years ago, on condition that he should be appointed 
during his lifetime keeper of the gallery, with a salary of 500/, 
a year, and that the gallery should be exhibited at his own 
rooms, ‘This precious collection will shortly come to England. 

WE regret to state that General Morin, the well-known director 
of the Conservatoire des Arts et Métiers, is lying in a very pre- 
carious state in consequence of a severe cold. Great anxiety 
is felt for him at the Institute, of which he is one of the most 
respected and. popular members, The General is aged eighty- 
five years, 

ON Monday Prof. W, K. Parker, F.R.S.,tcommences a series 
of nine lectures at the Royal College of Surgeons, on the Struc- 
ture and Functions of the Vertebrate Skeleton, to be contifued 
on Mondays, Wednesdays, and Fridays, to the 27th inst. Prof. 
Flower, in continuation of previous courses, begins his series of 
nine lectures on the Comparative Anatomy of Man, on March 1, 
to be continued as above to March 19. 


We are glad to learn that the College of Surgeons have seen 
their way to the purchase of the Barnard Davis Anthropological 
Collection, and that Prof. Flower is superintending the removal 
of the collection to the museum of the College. 


THE death is announced of Sir Dominic Corrigan, the well- 
known Dublin physician, at the age of eighty years. 

On Tuesday afternoon the problem set by the accidental 
explosion of the 38-ton gun on board the Thsnderer was solved 
by the explosion of the sister gun with a double loading. The 
gun was carefully loaded, and then a diagram was painted out- 
side the gun showing the positions of the two charges and their 
projectiles, First was rammed home the Palliser cartridge of 
110 lbs. of pebble powder, next the Palliser shell of t10 lbs., 
and the? papier-maché wad. The second charge followed— 
namely, 85 lbs. of powder, a common shell, and another wad, 
and the double loading was complete. As marked on the outside 
of the gun, the 85 lbs, of powder lay just in the position where 
the gun swells in thickness to strengthen the powder chamber. 
After the firing the little dark cell was found strewn with 
fragments of the gun, the breech end only of which remained on 
the carriage, resembling with marvellous fidelity its unfortunate 
companion now exhibited in the Royal Gan Factories. 

We notice in the January number of the Archives des Sciences 
Naturelles an interesting letter by Col. Ward, on the meteorology 
of the high regions of Switzerland during December last, Whilst 
the valleys were covered with a thick fog, and the sun was visible 
only for very short intervals, bright sunshine *glowed about 
Rossiniéres (a small town close by Chateau d’Oez, altitude about 
3,240 feet) ; here thg sun was seen daily for twenty-seven days, 
and twenty-one days were absolutely cloudless. On December 
25 Col, Ward climbed Mont Cray, a mountain 6,793 feet high, 
situated between Rossiniéies and Chateaux d'Oex. The new 
from the top was never so clear and wide; it reached as far as 
seventy miles in each direction; the mountains of Lake Con- 
stance, the Bernese Oberland, Monte Rosa, Mont Blanc, the 
Vosges, and even the Black Forest, were quite distinguishable, 
ag well as the plateau north of Mont Cray, with the towers of 
Friburg And Romont. On the contrary, a thick fog govered 
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Lakes Geneva, Neuchåtel Morat, and Bienne, and the neigh- 
-bourieg valleys, „The quite level surface of this fog is hkened to 
that of a sea of milk which reathed as high as 500 feet beneath 
the 4,900 feet high Col de Jaman. At Rossinitres the planet 
‘Venus was seen with the naked eye in daylight from October 23 
until the end of December, 

ANOTHER interesting note, by Prof. Plantamour, inserted in the 
same number of the Archives, deals with the temperature of the 
St. Bernard. It happens every year that the temperature on 
the St. Bernard, during several hours, or even during several 


noise like the breaking of waves on a lee-shore. This lasted 
nearly fifteen minutes. When daylight was restored the town 
was found to be covered with ashes an inch deep, and the sur- 
rounding country presented a most abnormal appearance. The 
cause of this strange volcanic phenomenon did not Jong remain 
a mystery, for next morning, during a lull in the deluge of rain, 
there could he seen hanging over the ‘‘ Boiling Lake” crater, 
and in clear outline against the sky, a cloud such as the younger 
Pliny describes as having hung over Vesuvius in Augast, 79, of 
our era. The now famous “‘ Boiling Lake” of Dominica is the 


days, of December, is higher than at Geneva. But during | centre of a large crater in the southern extremity of the island, 
December, 1879, this anomaly lasted for a far longer period of | called the Grand Souffritre Hills, During the eruption nearly 
time than usual; the average temperature of December on the St. | all the rivers in the island overflowed their banks, and in the 
Bernard (2,070 metres above Geneva) was 8°°4 Celsius higher than | Point Mulftre River, which rises from the crater of the ‘‘ Boiling 
at Geneva; out of the thirty-one days of the month only during | Lake,” all the fish, even those near to the estuary, died, and 
fourteen days was it from 004 to 6°2 Celsius lower thanat | were subsequently taken out in basketfuls by the*natives, The 
Geneva, whilst during seventeen days it exceeded this by 2° to | flood in St. Kitts occurred on Sunday, January 1r, The storm 
16°'4 (16°'4 on December 1, 13° on December 5, 7, and 31; 11° | began about 10 P.» with heavy rain, which’ gradually increased 
on the 8th, 13th, and goth, and so on), Prof. Plantamour ob- | in intensity until midnight, when it almost seemed to be rain, 
serves also how difficult it is in such cases to determine the mean | and seemed to assume the character of a falling waterspont. 
temperature of the stratum of air between the two stations, and | During this time there were occasionally strong blasts of wind, 


how great the error of the barometrical levelling and of the 
reduction of the observed pressure to the sea-level would be if 
weeapplied the barometrical formula to such cases when the 
usual distribution of heat is inverted as it was during December 
last. As to the temperature at Geneva, it was, during this 
month, 6°'9 Celsius lower than the average for fifty years ; this 
difference exceeded four times the probable difference which, 
when deduced from fifty years’ observations, is only : 1°72, 
‘the probability of such a difference being only 0*005. 

THE results of a recent instructive experiment in sylviculture, 
extending over seventeen yeags, have been communicated to the 
French Academy by M. Gumaud, His conclusions are as 
follows :—(1) That light when it strikes the ground, after being 


very vivid lightning, and once or twice a tremulous undulating 
movement of the earth, There was, however, only one severe 
shock, and it is said to have occurred about 2.30 A.M, on the 
rath, when the full fury of the storm was attained. After this 
it began to decrease in violence, and at 4.30 all was silent, and 
the work of destruction was over, 


AN international exhibition of plants and flowers will be held 
at Weisbaden during the approaching summer. 


AT Geneva an international exhibition of clocks and watches, 
and of all machines, implements, utensils relating to clock 
making, will be held during May and June next. 


Ick-BLocKs have been formed not only at Saumur but also at 


sifted in the foliage, stimulates the production of carbonic acid | Lyons. These occurrences are not unexampled, as it appears 
in the decompositions which produce humus, and also the decom- | that in the terrible winter of 1840 the Vistula was also blocked 
position of that gas by the green parts. (2) That the gowth of | by ice, close to Dantzig ; the result was that the stream opened 
tall trees is retarded, though their green parts expand freely in | 2 new bed in a sandy and hilly ground. The channel for pre- 
the atmosphere, under direct impression of the luminous rays, venting the level of water rising higher than the top of the 
when the lower covert formed by trees of smaller size intercepts embankments has been bored by explosions in the Saumur ice- 
too completely the access of light to the ground, and diminishes | berg. The work was begun on the 16th and was ended on the 
its reflex action on the tops of the tall trees. (3) That the 2znd. The section is from 10 to 20 metres, Since that time 
covert formed by underwood weakens this reflex actién of light | the engineers have been busy enlarging it, and the work is pro- 
on the vegetation of tall trees rather by its composition, than in gressing favourably. The iceberg has been measured carefully, 
any other way; since, after a clearing which suppresses the | and estimated at 15,000,000 cubic metres, The navigation arm, 
oblique shoots, the vertical shoots retained do not offer any | On the right side, has been hopelessly blocked, and no work has 
obstacle, (4) That humus, under too dense a covert, loses a | been tried. The weather is splendid, the sun extremely hot 


part of its efficacy, and herein resembles farm-dung, which, too 
deeply buried, remains inert for several years. Ær résumé, it is 
-demonstrated how the vegetation of tall trees may be improved 
by operating on the composition, consistence, and duration of 
the underwood. 

A CORRESPONDENT of the Ties writing from the Royal Mail 
Steamer Para at sea, January 17, records a volcanic eruption 
in the Island of Dominica, and also disastrous floods in St. 
Kitts. On Shnday, January 4, at 11.5 a.m., the inhabitants 
of Roseau, the capital of Dominica, a town situate on its 
western shores, were suddenly plunged into almost total dark-’ 
ness, for, although it had been raining heavily all the morning, 
the sky up to half-past ten was fairly clear, and there was no 
warningeof what was to come except a strong smell of sulphur 
pervading the atmosphere, and this, in an island a ing in 
sulphur springs, is so usual that few of the inhabitants had even 
noticed it. With the strange darkness came torrents of mulk- 
white water, mixed with black volcanic sattd and ash, flashes of 
brigitt red lightning, peal after peal of thunder, while ever and 
anon getween the peals could be heard a strange subterranean 


during day, but the nights are very cold, On Tuesday morning 
all the streets were covered with ice. 


Ir has been noted that during the present weather crisis the 
Montsouris electrometers have shown not a single negative reading. 
This positive state has continued for the last three months- 
The readings are taken eight times a day. 

THE recently opened Albert Institute at Windsor made a 
good beginning on January 20 with an interesting lecture by Mr. 
F. Drew, of Eton, on ‘* The Objects aimed at by the Institute.” 
Mr. Drew showed the great interest attaching to tm study of the 
various branches of science, giving some useful practical hints as 
to how the study both of science and of literature may be most 
effectnally carried out. 

We notice a useful Russian work by M. Tchikoleff, on ‘‘ The 

*Electric Light andits Applications to Military Purposes,” being 
a thorough description, with numerpus figures of the various 
apparatus émployed in the armfes of various countries. 


Mr. Gorpon*Hotmxs’s work on ‘Vocal Physiology” is not 
published at Edinburgh, but by Messrs, Churchill, of London, 
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Tus additions to the Zoological Society’s Gardens during the 
past week include a Feline Dourocouli (Wyciipithecus vociferans) 
from Brazil, presented by the Right Hon. H. Hugh Childers, 
M.P., ; an Ocelot (Zelis pardalis) from British Guiana, presented 
by Mr, G. Whitmore Christie ; a Little Grebe (Podiceps minor), 
British, presented by Mr. Thos. Edward Pryce; five Undulated 
Grass Parrakeets (Melopsiitacus undulatus) from Australia, 
deposited ; a Black Lemur (Lemur macaco) from Madagascar, a 
Tamandua Anteater (Tamandua tetradactyla) from Brazil, 


purchased. 


OUR ASTRONOMICAL COLUMN 


SOLAR PARALLAX FROM THE VELOCITY oF LicHT.—Mr. D. 
P. Todd, of the American Nautical Almanac Office, publishes 
an interesting note upon this subject. Remarking that the oppo- 
sition of Mars in 1862, when the planet approached near the 
earth, and th$ experimental determination of the velocity of 
light in the same year, mark the beginning of a new era in the 
history of the determination of the solar parallax, he refers to 
the many values of this constant which have since been worked 
out, and the fact that although theoretically the better class of 
these determinations should yield values in consistent harmony 
with each other, there are at present singular and unaccountable 
discordances. Prof, Newcomb’s mean value of the parallax, 
E848, he observes, was regarded with caution only because it 
was considered too small, the researches of Hansen, Leverrier, 
Stone, and Winnecke appearing to place the parallax consider- 
ably outside Newcomb’s value, ithin the last two or three 
years, however, Mr. Todd remarks that “ the parallactic pendulum 

as swung quite to the lesser extremity of the arc until the true 
value of the solar parallax has appeared possibly below 8/8, 
and that, too, with good reason.” But now there seems to be a 
slight gravitation towards a central value, and he thinks it is not 
possible to say that the mean equatorial horizontal parallax of 
the sun is so much as the hundredth part of a second different 
from the old figure, 8’°813 (27”2 centesimal) adopted by La- 
place in the Méanigue Ceste, and resulting from the early dis- 
cussions of the transits of Venusin 1761 and 1769. 

Fizean made the first experimental determmation of the 
velocity of light in 1849, but the earliest which can lay claim to 
the merit of trustworthiness is that of Foucault in 1862, who 
‘found it 298,000 kilometres per second, expressing confidence in 
it to about one-six-hundredth part, though Mr. Todd estimates 
the probable error twice as great. Next we have the first deter- 
mination by Cornu, detailed in the Journal de P École Polytech- 
nigue, 1874, which is 298,500 kil. +: 1,000. The second deter- 
mination Cornu, related in the Annales de T Observatoire de 
Paris, t. xiii, 300,400 kil, +: 400; Helmert’s rediscussion of 
these experiments m 1876 assigns 299,990 kil. , the probable error 
of which value Mr, Todd estimates at 200kil. Then follow two 
determinations by Mr. A, A. Michelson, U.S. Navy, to the first 
of which, 300,100 kil, he assigns equal weight with the earlier 
value of Cornu; the second, briefly described jin the American 
Fournal of Science for November, 1879, Mr. Todd interprets, 
giving equal weight to the one hundred separate determinations, 
to imply a velocity of 299,930 kil. +100, Assigning weights to 
these various values, he finally deduces for the velocity of light, 
299,920 kilometres, or 186,360 miles per second. 

The next step for the determination of the distance of the san 
from the earth is the combination of&his value with astronomical 
constants: (I.) Theory and observation of Jupiter’s satellites afford 
a result of the interval of time required by light in traversing the 
mean distance of the earth from the san, but there are only two 
precise determinations of this interval, astronomucally speaking ; 
the first by Delambre in his Tables of the satellites, which was 
also adopted by Damoisean in his later tables, published in 1836, 
the second . Glasenapp, of the Observatory of Pulkowa, in 
1874, from twenty-five years’ observations of the first satellite of 
Jupiter, ending in 1873 ; the values are respectively 493°2s., and 
500'84s, + 1'02s.; the latter value rests upon a much smaller 
number of observations than Delambre’s, but Mr. Todd remarks 
that it is difficult to form a just estimate of the worth of an 
average observation of an eclipse of a satellite of Jupiter in the 
last century, and moreover, we have not the means of knowing 
the process of discussion followed by the French ‘astrenomer ;she 
combines the result by giving double weight to Glasenapp’s 
result, which depends upon observations of definite excellence, 
discussed with modern precisi¢én, and thus adopts 498°3s. for the 


time-interval required for light to reach the earth from the 
sun at her mean distance; he then c@mbines the distance thus’ 
obtained with the value of the equatorial ragius of the tarth 
derived by Listing (‘* Neue geothetrische und dynamische Con- 
stanten des Erdko ” Gottingen, 1878), and there results for 
the mean equat horizontal parallax of the sun 8”-8o2, 

(II.) The velocity of light, the constant of alferration, the 
excentricity of the earth’s orbit, and the earth’s mean anomaly, 
are connected by an equation which Mr. Todd employs for a 
further determination of the solar parallax, adopting for the 
constant of aberration Struve’s value (2074451), with Listing’s 
value of the earth's torial radius, and by this process the 
sun’s parallax is fo to be 8811. Duly weighing the 
probable variations of the elements which enter into these com- 
putations, Mr. Todd concludes that the experimental deter- 
minations of the velocity of light hitherto made, give, when 
combined with astronomical constants, the mean equatorial 
horizontal parallax of the sun = 8%*808 = 0006, and hence the 
corresponding mean radius of the terrestrial orbit = 92,800,000 
miles, 


Fayz’s Comet.—Although, as lately remarked in this column, 
the only known comet of short period which will be actually in 
erihelion during the present year is that discovered by Prof. 
mnecke in 1858, Faye’s comet will arrive at its least distance 
from the sun in January, 1881, and may be observed during the 
last half of 1880. Thanks to the admirable investigations of 
Prof. Axel Moller, the theory of Faye’s comet is known with. 
such precision that the ephemeris for the approaching reappear- 
ance, which he communicated to the Swedish Academy in Sep- 
tember, 1878, and which has been reproduced in the Astrono- 
mische Nachrichten, may be expected to deviate in a very slight 
degree only from the truth, and the comet’s discovery will be. 
simply a test of the optical capacity of the telescope. Prof. 
Axel Moller commences his ephemeris on July 1, 1880, and con- 
tinues it to the end of the year. On july 1 the theoretical 
intensity of light is o°o4, about equal to that at the date of the 
last observation with the 15-inch refractor at Pulkowa in 1844, 
and the comet in abont R,A. 23h. 6m., Decl. + 8°, may be then 
observable. The maximum intensfty will be attained about the 
middle of October, and will be about the same as at the last 
observation in 1858 with the 9-inch refractor at Berlin, or 0°21 5 
at the end of the year the intensity of light will have diminished 
to o'14. Thus the comet will be always faint, nor does it appear 
likely to present itself under the favourable circumstances 
attending its first appearance in 1843 for several revolutions yet 
to come, 





GEOGRAPHICAL NOTES 


By a postscript to the February number of the Geographical 
Society’s periodical we learn that a telegram has been received 
from Mozambique, announcing the arnval of the East African 
Expedition at Lake Tanganyika on October 28; the distance 
from Lake Nyassa was found to be 250 miles, the country level, 
and the people friendly, Mr. Thomson's account of his journey 
from Dar-es-Salaam to Uhehe is given in the present num- 
ber, and his notes of the route, though necessarily somewhat 
rough, will afford useful material for filling up a blank in the 
map of East Africa, We have also Mr. Wilfrid S. Blunt's. 
description of his visit to Jebel Shammar (Nejd), and his journey 
through Northern Arabia, of which he gave but an outline at a 
recent meeting of the Society. The pare 1s illustrated by two- 
maps, one of which is a sketch map of Jebel Shammar furnished 
by Mr, Blunt, Among the geographical notes is an interesting 
account of Norwegian exploration last year in the Spitzbergen- 
seas, which appears to have hitherto escaped gotice in this 
country. Under the head of obituary we find brief notices of 
Major Herbert Wood, R.E., and Mr. Hepworth Dixon, while 
the remainder of the pumber contains the usual routine matter, 


ACCORDING to the Colonies and India, Mr. Mitchingon, who has 
travelled much among the natives of nearly all parts of Africa, and 
especially in Berguela, Ovampo-, and Darnara-lands, &,, states 
that he saw there wild beasts which had been tamed entirely by 
the natives, although they are usually supposed nevewto attempt 
it. On the River Cunene he found two perfectly tame cow 
hippopotami, which were not confined in any way, but always 
returned to the village. In a neighbouring place Mr. Mitchinsorr 
also saw an African elephant which had been tamed, and, was 
entirely under, control. This certainly goes to show that the- 
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eplan for utilising African elephants, to which we have before 
referred, is quite feasible.® 
AT a meeting Which was hel@ at Palmerston, in the Northern 
Territory, on the arrival of Mr. Alexander Forrest's expedition 
from West Australia, Mr. Hill, the second in command, and the 
eologist of the party, stated that it was painful to think how 
ittle had been done in the way of prospecting for minerals. He 
believed that a search in the north and west portions of the terri- 
tory would well repay the trouble and that there was more 
roineral wealth in the neighbourhood than was imagined. 


M. BRAU DE St. PoL-Lras, the originator of the ‘ Colons. 
Explorateur” scheme, has communicated to the French Geo- 
graphical Society a letter which he has received from Dr, Ruck, 
a missionary in Sumatra, in which he furnished the geographical 
results of a journey in the Batak country, His examination of 
Lake Tebah shows that there is no river flowing out at the north- 
east, as has been previously su , and that, contrary to 
earlier statements, there is a river flowing out of the south end 
of the lake, which is thought to empty into the sea on the east 
coast of the island, though its course does not appear to have 
been examined so far at present. 


Tux French Government have entrusted M. Th, Lécart with a 
4‘ gratuitous ” mission to investigate the ornithology and entomo- 
logy of the region between the Senegal and the Niger, and MM. 
Brau de St. Pol-Lias and E. de Lacroix to collect ethno- 
graphical specimens in Sumatra. 

M. SAVORGNAN DE BRAZZA, who is now on the west coast of 
Afifica, has been entrusted by the French branch of the Interna- 
tional African Association with the formation of their first sta- 
tion, which will probably be located on the upper waters of the 
Ogowé, where M. de Brazza has already made important geo- 
graphical discoveries. Capt. Bloyet is to be the founder of the 
other station on the opposite side of the continent. 


Tux death at Ujiji is announced, of the French explorer, 
Abbé Debaize, The Abbé left Paris in March, 1878, with a 
subsidy of 10,000 francs from the French Government, to cross 
Africa, from Zanzibar to the west coast. He reached Lake 
Tanganyika in March of last year, after an unusually rapid and 
favourable journey. He intended to establish depéts at the 
north end of the lake, and at the mouth of Stanley’s Aruwimi, 
to explore the country between the Jake and the Albert Nyanza, 
and the region to the north of the Congo. He had started on 
his journey, but was so badly treated by his followers, that he 
returned downcast to Ujiji, where he died. The Abbé was well 
qualified by his scientific knowledge and his experience for the 
task he undertook, and his death is a real loss to the scientific 
exploration of Africa. 


Mr. STANLEY, according to information. received by the 
Lisbon Geographical Society, had reached the last fall of the 
Congo at Yallala, and was preparing the installation of the first 
Belgian commercial station on the right bank of that river, 


Messrs. SONNENSCHEIN AND ALLEN have just published a 
“t Primer of the Industrial Geography of Great Britain and 
Ireland,” by Mr. G. Phillips Bevan, The Primer is likely to 
prove useful not only as a supplement to the ordinary school 
text-books, but to all who desire to have a knowledge of the 
geographical distribution of our multifarious industries, 


Tue Irkutsk mail informs us that M. Potanin returned on 
December 13 to that city. The results of his expedition are 
most important, He has thrown a quite new light on the geo- 
graphy and ethnography of North-western Mongolia. His 
assistant, M. Adriano has made important geological explora- 
tions and obtained an a oe collection of ethnographical 

hotographs, e Besides, M. Orlof, who was sent to meet M. 

otanin, made several important surveys. 


PERTHES, of Gotha, has issued on one large sheet an in- 
geniously tabulated and useful index to all*the maps that have 
appeared in Paermann's Mitthalungen, from its first publication 
in 1855, down to the present. The index has been designed by 
Herr Bryno Hassenstein. 








GEOLOGICAL NOTES 


GEOLOGICAL Surwey OF THE UNITED STATES.—Mr. 
Clarence King, the Director of the new Survey, has prepared 
his estimates for the appropriation of the $330,000 voted by 
Congress for the year ending June 30, 1880. They sifow gene- 
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rally how he proposes to distribute the work under his superin- 
tendence :— 


Geological survey of iron and coal resources of public 
domain us se en aie cee nee tee tee tse eee $30,000 
Extending observations on coal and iron into old 


States ai aes eld “agp aia tea assy cee” Guan woos (20,000 
Survey of agricultural geology on public lands of Mis- 
sissippi Basın ... sas oe eae cee cee tee tee eee 25,000 
Geological survey of gold and silver in Division of 
Rocky Mountains ... 0.0 a cee e ae r tee 35000 
Geological survey of gold and silver in Division of 
Great Basin 10.0 u u res eee tee tee tee e 35000 
Survey of geological structure of public lands in Missis- 
Sippi Basin 0.0.0. moo ase nisse ieia ayan ie vee 28000 
Survey of geological structure and classification of 
public lands of Rocky Mountains... ass 4. ++. 30,000 
Survey of geological structure and classification of 
public lands in Colorado Basin ... n. nes og vss 40,000 
Survey of geological stiucture and classification of 
pubis land in reat Basin... see Cess uaa ere e. 30,000 
Survey of geological structure and classification of 
public in Pacific. sss ic. eurn reah som. Gee 25,000 
e $330,000 


It will be observed that this allotment of the funds quite con- 
firms the view lately expressed in our columns (NATURE, vol. 
xxi, p. 197) as to the ‘‘scare” which some of the geologists in 
the east have experienced on the subject of a proposed invasion 
of the old States by the forces of the new Survey, We ven- 
tured to point out that in the west Mr. and his 
associates such a vast and untouched field for their 
labours that they were not very likely to betake themselves to the 
well-beaten geological pathways of the Eastern States. Mr. 
King in the foregoing estimates proposes to devote only $20,000 
for ‘‘extending observations on coal and iron into old States,” 
Assuming that this item is inserted in good faith (and surely 
there is no reason to do otherwise), it must be regarded by im- 
partial outsiders as reasonable and moderate. Probably the 
original intention was to secure power to prolong investigations 
from the public domain into surrounding tates where this was 
required by the necessities of the service. No one will deny the 
propriety of such a provision, Even if the observations were to be 
extended into the Eastern States, so long as this was done merely 
with a view to acquiring information and experience to guide the 
field-operations in the Territories, it would surely still be within 
the province of any truly national Survey, “any serious 
attempt is contemplated to carry on ordinary geological survey- 
ing in the old States is simply inconceivable. So that again, in 
spite of their renewed protests, the geologists of the East may 
be urged to believe that they have the game in their own hands, 
and that they have no ground for alarm that the rights elther of 
States or of private individuals will eventually suffer. y 


CATALOGUE OF OFFICIAL REPORTS OF AMERICAN GEO- 
LOGICAL SuRVEYS.—Mr. Frederick Prime, one of the assistant 
geologists in the Geological Survey of Pennsylvania, has just 
published, in the Transactions of the American Institute of 
Mining Engineers, a most useful catalogue of all the official 
reports issued up to the present time by the various geological 
Surveys of the States and Territories of the American Union, 
and of British North America. It thus forms a compendious 
guide to the official sources $f information regarding almost all 
parts of North America, with the names of the authors and dates 
of publication. 


THE PRIMEVAL CELL,—Some twelve years ago the petro- 
graphers and mineialogists of Germany were a good deal 
exercised in their minds by an escapade of one of ther number 
—himself a very able mineralogist—who announcedalsis discovery 
of a new microscopic fauna and flora in crystallme eruptive 
rocks, such as basalt and melaphyre. Of course, the presumed 
organic structures were repudiated by naturalists, and still remain 
characteristic products of the mineral, kingdom. Another vagary 
of a similar kind has lately been perpetrated by Dr. Otto Hahn, 

ho publishes a thin volume with a large series of plates, under 

e.title of “Die Urzelle,” in which he shows that everybody 
before him has ynaccountably misandefstood the much discussed 
ie tha? it is neither a mineral nor an anime ‘structure, but 
longs to the vegetable kingdom! In the eozoonal limestones 
he finds numerous primeval sea-geeds, which, with paternal 
fondness, he takes*care to have aay. named, Whata pity that 


` 


languages 
, Ma-so-its, the grandmother goddess of the Sea, bro 
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so much time, labour, and ingenuity had not been more usefully 
employed ! 


Microscopic STRUCTURE OF Scottisn Rocks.—Stndents 
of petrography may be interested to know that Mr. Bryson, of 
Edinburgh, has prepared for sale a series of sections of typical 
Scottish rocks, which have been selected for him by Prof. 
Geikie, They illustrate some of the most characteristic aqueous, 
igneous, and metamorphic rocks of Scotland. They are thirty 
in number. 


MYTHOLOGIC PHILOSOPHY! 
II 


ÆRAIN.—The Shoshoni philosopher believes the domed firma- 

ment to be ice, and surely it is the very colour of ice, and he 
believes further that a monster serpent-god coils his huge back to 
the firmament, and with his scales abrades its face and causes the 
ice-dust to fall upon the earth. In the winter time it falls as 
snow, but in tle summer time it melts and falls as iain, and the 
Shoshoni philosopher actually sees the serpent of the storm in 
the rainbow of many colours. 

The Oraibi philosopher who lives in a pueblo is acquainted 
with architecture, and so his world is seven-gtoried. There is a 
world below, and five worlds above this one. Muingwa, the 
rain-god who lives in the world immediately above, dips his 

t brush, made of feathers of the birds of the heavens, into 

e lakes of the skies, and sprinkles the earth with refreshing 
cain for the irrigation of the crops tilled by these curious Indians 
who live on the cliffs of Arizona. In winter Muingwa crushes 
the ice of the lakes of the heavens, and scatters it over the earth, 
when we have a snow-fall. 

The Hindoo philosopher says that the lightning-bearded Indra 
breaks the vessels that hold the waters of the skies with his 
thunderbolts, and the rains descend to irrigate the earth. 

The philosopher of civilisation expounds to us the methods 
by which the waters are evaporated from the Jand and the sur- 
face of the sea, and carried away by the winds and gathered into 
clouds, to be discharged again upon the earth, keeping up for ever 
that wonderful circulation of water from the heavens to the earth 
and from the earth to the heavens, that orderly succession of 
events in which the waters travel by river, by sea, and by cloud. 

Migration of Birvds,—The Algonkin philosopher explains the 
migration of birds by ing the myth of the combat between 
Ka-bi-no-ke and Shingapis, the prototype or progenitor of the 
water-hen, one of their ani ds. A fierce battle raged 
between Ka-bi-no-ke‘and Shingapis, but the latter could not be 
conquered, 

the birds were driven from the land but Shingapis, and 
then was it established that, whenever in the future Wintermaker 
should come with his cold winds, fierce snows, and frozen 
waters, all the birds should leave for the south except Shingapis 
and his friends. So the birds that spend their winters north are 
called by the Algonkin philosophers “ the friends of Shingapis.” 

In contrast to this explanation of the flight of birds may be 
placed the explanation of the modern evolutionist, who says that 
the birds migrate in quest of abundance of food and a genial 
climate, guided by an instinct of migration which is a cumulation 
of inherited memories, 

Diversity of Languages,—The Kaibabit philosopher accounts 
for the diversity of in this manner: Si-chom-pa 
ht up man- 
kind from beneath the waves in a sck, which she delivered to 
the Shinau-av brothers, the great wolf-gods of his mythology, 
and told them to it from the shores of the sea to the 
Kaibab Plateau, and there to open it, but they were by no means 
to open the package ere their arrival, lest some gieat disaster 
should befall. 

The curiosity of the younger Shinau-av overcame him, and 
he untied Mè sack and the people swarmed out, but the elder 
Shinau-ay, the wiser god, ran back and closed the sack while 
yet not all the people had escaped, and they carned the sack 
with its remaiming contents to the plateau and there opened it. 

Those that remained in the sack found a beautiful land, a 
great plateau covered with mighty forests, through which elk, 

eer, and antelopes roamed in abundance, and many mountaia 
sheep were found on the þpordering crags ; prue, the nuts of the 
edible pine, they found on the foot-hills, and #s, the frut of the 


t From Vice-Presidential Address of Prof, J."W. Powell, of Washingto&, 


Vice-President Section B, American Association for «he Advancement of 
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Yucca, in sunny glades, and mart, the meschal crowns, for their 
feasts, and chwar, the cactus-apple, fram which to make their 
wine; reeds grew about the bk for their arow-shafts ? the 
rocks were full of flints for thet barbs and knives, and away 
down in the cafion they found a pipestone quarry, and on the 
hills they found arrarumpive, their tobacco. 

Oh! it was a beautiful land that was given t® these, the 
favourites of the gods. The descendants of these people are the 
present Kaibabits of Northern Arizona. Those who escaped by 
the way, through the wicked cnriosity of the younger Shinau-av, 
scattered over the country and became Navahoes, Moquis, Sioux, 
Comanches, Spamards, Americans—poor, sorry fragments of 
people, without the original language of the gods, and only able 
to talk in imperfect jargons, 

The Hebrew philosopher tells us that on the plains of Shinar 
the people of the world were gathered to build a city and erect 
a tower, the summit of which should reach above the waves of 
any flood Jehovah might send, But their tongues were confused, 
as a punishment for their impiety, 

The philosopher of science tell us that mankind was widely 
scattered over the earth anterior to the development of articulate 
speech, that the languages of which we are cognisant sprang 
from innumerable centres as each little tribe developed its own 
language, and that in the study of any language an orderly suc- 
cession of events may be discovered in its evolution from a few 
holophrastic locntions to a complex language, with a multiplicity 
of words and an elaborate grammatice structure, by the differen- 
tiation of the parts of sp and the integration of the sentence. 

Mythologic Philosophy has Four Stages.--Mythologic philogo- 
phy is the subject with which we deal, Its method, as stated in 
general terms, is this: All phenomena of the outer objective 
world are interpreted by comparison with those of the inner 
subjective world, Whatever happens, some one does it. That 
some one has a we ti works as he ie Boden of the 

ilosophy is onality. The persons who do the things we 
Phara in thk phenómana of the universe, are the gods of 
mythology—ihe cosmos is a pantheon, Under this system, what- 
ever may be the phenomena observed, the philosopher asks, 


“Who does it? and why?” andthe answer comes, ‘‘A god - 


with his design,” The winds blow and the interrogatory is 
answered, ‘‘ Æolus frees them from the cave to speed the ship ot 
a friend, or destroy the vessel of a foe.” 

The actors in mythologic philosophy ae g In the 
character of these gods four stages of philosophy may be dis- 
covered, Inthe lowest and earliest stage ev ing has life, 
everything is endowed with pality, will, and design; 
animals are endowed with all the wonderful attributes of man- 
kind; all inanimate objects are believed to be animate; trees 
think and speak ; stones have loves and hates; hills and moun- 
tains, springi and rivers, and all the bright stars have life, 
Everything discovered objectively by the senses is looked upon 
subjectivdly by the philosopher and endowed with all the 
attributes supposed to be inherent in himself. If this stage of 
philosophy everything isa god. Let us call it Aeastotheism. In 
the pear | stage men no longer attribute life indiscriminately to 
inanimate things, but the same powers and attributes recognised 
by subjective vision in man are attributed to the animals by 
which he is surrounded. No line of demarcation is drawn 
between man and beast; all are great beings endowed with 
wonderful attributes. Let us call this stage scothasm, when 
men worship beasts, All the „phenomene of nature are the 
doings of these animal gods; the facts of nature, all the 

henomena of the known universe, all the institutions of humanity 
Diowa to the philosophers of this stage, are accounted for in the 
mythologic history of these zoomorphic gods, ' 

In the third stage a wide gulf is placed between man and the 
lower animals. The animal gods are dethroned, and the powers 
and phenomena of nature are personified and d&ified, Let us 
call this stage physitheism. ‘The gods are strictly anthropo- 
morphic, having the form as well as the mental, moral, and 
social attributes of men, Thus we have a god of the sun, a god 
of the moon, a god of the air, a god of dawn, and a deity of the 
night. In the fourth stage, mental, moral, and social character- 
istics are personified and deified. Thus we have a god of war, 
a god of love, a god of revelry, a god of plenty, and like 
personages who preside over the institutions and odtupations of 
mankind. Let us call this psychothesm, With the mental, 
moral, and social characteristics in thesegods are associated the 
powers of nature, and they differ from nature gods, chiefly in 
that they have more distinct psychic characteristics. Psychosheism 
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by the processes of mental peek este develops in one direction 
into monotheism, and inthe other into pantheism. When the 
powtrs of natwre are held predominant in the minds of the 
philosopher through whose tations this evolution of theism is 
carried on, pantheism, as the highest form of psychotheism, is 
the fina] result; but when the moral qualities are held in highest 
regard in th8 minds of the men in whom this process of evolution 
is carried on, monotheism, or a god whose essential character- 
istics are moral qualities, is the final product. The mono- 
theistic god is not nature, but presides over and operates through 


nature. 

Psychotheism has long been recognised, All of the earlier 
literature of mankind treats largely of these gods, for it 1s an 
interesting fact that in the history of any civilised people the 
evolution of psychotheism is approximately synchronous with 
the invention of an alphabet. In the earliest writings of the 
Hebrews, the Egyptians, the Hindoos, and the Greeks, this 
stage is discovered, and Jehovah, Osins, Indra, and Zeus are 
characteristic representatives. As psychotheism and written 
language appear together in the evolution of culture, this stage 
of theism is, consciously or unconsciously, a part of the theme 
of all written history. 

The paleontologist, in studying the rocks of the hill and the 
cliffs of the mountain, discovers in inanimate stones the life 
forms of the ancient earth, The geologist, in the study of the 
structure of valleys and mountains, discovers groups of facts 
that lead him to a knowledge of more ancient mountains 
and valleys and seas, of geographic features long ago 
buried, and followed by a new land with new mountains and 
valleys and new seas. The philologist, in studying the earliest 
writings of a people, not only discovers the thoughts purposely 
recorded in those writings, but is able to go back in the history 
of the people many generations, and discover with even greater 
ha rae e thoughts of the more ancient people who made the 
words, 

Thus the writings of the Greeks, the Hindoos, the tians, 
and the Hebrews, that give an account of their psychic gods, 
also contain a description of an earlier theism unconsciously 
recorded by the writers thgmselves. Psycotheism prevailed 
when the sentences were comed, physitheism when the words 
were coined. So the philologist discovers physitheiam in all 
ancient literature. But the verity of that stage of philosophy 
does not rest alone upon the evidence derived from the study of 
fossil philosophies through the science of philology, In the 
folk-lore of every civilised people having a psychotheic philo- 
sophy, an earlier philosophy, with nature gods, is discovered. 

e different stages of philosophy which I have attempted to 
characterise have never been found in purity, We always 
observe different methods of explanation existing side by side, 
and the type of a philosophy is determined by the prevailin 
characteristics of its explanations of phenomena, F; ents o 
earlier are always found. side by side with the greater bady of the 
later philosophy. Man has never clothed himself in new 
parant of wisdom, but has for ever been patching the old, and 

e old and the new are blended in the same pattern, and thus 
we have atavism in philosophy. So in the study of any philo- 
sophy which has reached the psychotheic age, patches of the 
earlier philosophy are always seen. Ancient nature gods are 
fome to be living. and associating with the supreme psychic 

cities. . 

Thus in anthropological science there are three ways by which 
to go back in the history of any civilised people and learn of its 
barbaric physitheism, But of the verity of the stage we have 
further evidence. When Christianity was carried north from 
Central Europe, the champions of the new philosophy, and its 
consequent religion, discovered, among those who dwelt by the 
glaciers of the north, a barbaric philosophy which they have pre- 
served to histðty in the Eddas and Sagas, and Norse literature 
is full of a philosophy in a transition state, from physitheism to 
psychotheism ; and mark ! the people discovered in this transition 
state were inventing an alphabet—they weré carving Runes, 

‘Then a pure physitheism was discovered in the Aztec barbarism 
of Mexico, and elsewhere on the globe many people were found 
in that stage of culture to which this philosophy properly belongs. 
Thus the existence of physitheism as a stage of philosophy is 
abundantly &ttested. Comparative mythologists are agreed in 
recognising these two stages. They might not agree to throw all 
of the higher and latergphilosophies into one group, as I have 
done, but all recognise the plane of demafcation between the 
higher and lower groups as I have drawn it, Scholars, too, have 


come essentially to an agreement that physitheism is earlier and 
older than psychotheism. 

Perhaps there may be left a ‘‘doubting Thomas” who believes 
that the highest stage of ee that is, monotheism- 
was the original basis for the philosophy of the world, and that 
all other forms are degeneracies from that primitive and perfect 
state. If there be such a man left, to him what I have to say 
about philosophy is blasphemy. 

Again, all students of comparative philosophy, or comparative 
mythology, or comparative religion, as you may please to 
approach this subject from different points of view, recognise 
that there is something else: that there are philosophies, or 
mythologies, or religions, not included in the two great groups, 
All that something has been vaguely called /etishiss, 

I have divided it into two parts—Aecastotheism and soothetsm. 
The verity of zootheism as a stage of philosophy rests on 
abundant evidence. In psychotheism it appears as devilism in 
obedience to a well-known law of comparative theology, viz., 
that the gods of a lower and superseded stage of gulture ofttimes 
become the devils of a higher stage. 

So in the very highest stage of pacion we find beast 
devils. In Norse mythology we have Fenris, the wolf, and 
Jormungander, the serpent. Dragons appear in Greek mytho- 
logy, the bull is an dégyptian god, a serpent is found in Zenda- 
veste ; and was there not a scaly fellow ın the Garden of Eden? 
So common are these beast-demons in the higher myth: logies 
that they are used in every literature as rhetorical figures. So 
we find, as a figure of speech, the great red dragon with seven 
heads and ten horns, with tail that with one brush sweeps away 
a third of the stars of heaven. And wherever we find nature 
worship we find it accompanied with beast worship. In the 
study of higher philosophies, having learned that lower philo- 
sophies often exist side by side with them, we might legitimately 
conclude that a philosophy based upon, animal gods had existed 
previous to the development of physitheism, and philologic 
research leads to the same conclusion. 

But we are not left to base this conclusion upon an induction 
only, for in the examination of savage philosophies we actually 
discover zootheism in all its proportions: Many of the Indians 
of North America, and many of South America, and many of 
the tribes of Africa, are found to be zootheists. Their supreme , 
gods are animals—ti bears, wolves, serpents, birds, Having 
discovered this, with a vast accumulation of evidence, we are 
enabled to carry philosophy back one stage beyond physitheism, 
and can confidently assert that all the philosophies of civilisation 
have come up through these three stages. 

And yet there are fragments of philosophy discovered which 
are not zootheistic, physitheistic, nor _pevciotheti. What are 
they? We find running through three stages of higher 
philosophy that phenomena are sometimes explained by regard- 
ing them as the acts of persons who do not belong to any of the 
classes of gods found in the higher stages. We find fragments 
of philosophy everywhere which seem to assume that all inani- 
mate nature Is animate ; that mountains and hills, and rivers and 
springs, that trees and grasses, that stones, and all fragments ot 
things are endowed with life, and with will, and act for a pur- 
pose. These fragments of philosophy lead to the discovery of 

ecastotheism. 

Philology also leads us back to that state when the animate 
and inanimate were confounded ; for the holophrastic roots into 
which words are finally resolved show us that all inanimate 
things were represented in language as actors. 

Such is the evidence on which we predicate the existence of 
hecastotheism as a veritable stage of philosophy. Unlike the 
three higher stages, it has no people extant on the face of the 
globe known to be in this stage of culture. The philosophies of 
many of the lowest tribes of mankind are yet unknown, and 
hecastotheism may be discovered, but, at the present time we 
are not warranted in saying that any tribe egertains this 
philosophy as its highest wisdom. 


THE NATURE OF ELECTRICITY" 


ON surveying the wide sea upon which the numerous and 

varied practical applications of electricity are launched for 

fhe subject of this evening’s address, I have been puzzled to 

steer a course that shall avoid the dazzling shoals of theory on 

the pne hand, and the dry hard wcks 8f practice on the other. 
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Hypothesis is a veritable Scylla that captivates the imagination 
and often sends the visionary to destruction, while practice alone 
is a hard-hearted Charybdis that lures the matter-of-fact prac- 
tical man to folly and expense, Practice must be tempered with 
theory to utilize advantageously the great forces of nature, and 
theory itself must be based on practice, or on facts, to be compre- 
hensive and acceptable. Hence success is the offspring of the 
marriage of practice and theory, and, therefore, as the two are 
so intimately connected, I have determined to steer a middle 
course to-night to survey the progress of each in our profession, 
and to show their mutual relationship. 

What is theory? It is an explanation of the hidden cause of 
certain effects that are evident to the senses. It is an effort of 
the imagination to account for operations that are in themselves 
invisible and insensible, but which result in facts that are obsery- 
able and known, Thus the movements of all those bright bodies 
by which 

“the floor of heaven 
, Is thick inlaid with patines of bright gold,” 


are explained by the theory of gravity. Their appearance, 
vagaries, and beauties are accounted for by the undulatory theory 
of light. The warmth that the monarch of them all shed upon 
this earth countless ages ago, and that is now restored to us in 
our household fires, is explicable on the mélecular theory of heat. 
The constitution of matter and its various states of solid, 
liquid, and gas, are completely explained by the atomic 
theory of Democritus and Dalton, and the modern kinetic 
theory of gases. 

It is impossible for a practical man who has devoted more than 
a quarter of a century to the application of electricity to useful 
purposes, to avoid devoting much contemplation to the nature of 
the agent which he has to make use of. Is there a member of 
this society who has not striven to peer into the region of the 
unknown, who has not speculated on the power he uses, or who 
has not formed some co: tion in his mind of the nature of 
electricity? Yet itis remarkable that the answer to the question, 
What is electricity? cannot even now be given with authority. 
Faraday, our great apostle, whose researches should be every 
electrician’s bible, declined to venture an answer, nor did he 
ever directly formulate his ideas on the subject, though his 
1 ublications indicate pretty clearly and with no uncertain sound 
what they were. Clerk-Maxwell, who, while he overthrew all 
eriting theories, failed to supply their place before he was so 
untimely removed from us, Sir William Thomson, in his 
published papers, always carefully eschews the consideration of 
any physical theory of electricity. The French electricians 
simply use the one-fluid theory as a convenience of language, 
while the Germans, as a rule, employ the two-fluid theory 
merely for mathematical purposes. Hence there is no recognised 
theory of electricity. Some, mamtain with Du Fay or with 
Fianklin, that it is a form of matter—a substance; others, 
following Faraday and Grove, consider it a form of force—a 
motion—like heat and light. It must be either one or the other. 
There is no other category in which to class it, If it is not a 
form of matter it must be a form of force. The question I 
propose to discuss is, therefore, Is electricity a form of matter, 
or is it a form of force? 

In discussing such a vexed question it is necessary to be very 
precise in language to avoid any misconception of my meaning, 
therefore I will define both matter and force ım the sense in which 
I use those terms. Matter is that which can be ived by the 
senses, or can be acted upon by force. It is characterised by 
weight, inertia, and elashcity, Force is that which produces, or 
tends to produce, the motion of matter. It may be pressure, 
tension, attraction, repulsion, or anything capable of causi 
alteration in the natural state of rest or of existing motion o 
matter. 

Matter is found in either the solid, liquid, gaseous, or ultra- 
gaseous ste, and it occupies space, It consists of molecules 
and’ atoms, The atom is the smallest indivisible part of afi 
element, and a group of atoms of the same or of different 
elements forms the molecer/e, which has a definite magnitude and 
is unalterable in form for each substance. The mass of a 
substance is the aggregate of the molecules of which it is com- 

osed. There is no generation or destruction of atoms. The 

indestructibility of matter is a fixed law in nature. The size of 

the molecule is approxtmately known. Sir Wiliam Thomson 

says :—‘‘If we conceive a sphere of water as Jarke asa fea to 

be magnified to the size of the earth, each molecule being mikg- 

nified to the same extent, the magnified Structure would be 
e 





coarser-grained than a heap of small lead shot, but less coarse- 
grained than a heap of cricket balls.’* Fifty million molecules ‘ 
ranged in single file would occupy an inch. ,They are Mighly 
elastic, and unless interfered would move with constant 
velocity in straight lines. When they can move about freely 
without interfering with each other’s proceedings, we have the 
ultra-gaseous state of Crookes, a state found onlin very high 
vacua and under certain adventitious circumstances. When they 
collide and impinge on each other according to the law of the 
impact of elastic bodies, interfering with each other’s path, we 
have gases as we know them; when their mean free path is so 
reduced as to bring them within the sphere of mutual attraction, 
without too narrowly restricting their play, we have /iguids ; 
when the attrachon becomes cohesion and the motion of the 
molecule is confined to its own sphere, we have sofids. The 
number of molecules ina given volume of gas is known, and. 
their velocity calculated. In hydrogen the velocity at o° Cent. 
is 6,097 feet per second, the number being 10% per cubic inch. 
The mean free path of a molecule in air at ordinary pressures is 
the ten-thousandth of a millimetre. Besides their constant 
motion in straight lines the molecules may be set in vibration, 
rotation, or any other kind of relative motion whatever, 

This is the atomic theory of matter born in the brain of De- 
mocritus, ‘‘ the laughing philosopher,” 2, 300 years ago ; preached 
by Epicurus in Athens, and tanght by Lucretius in Rome before 
the Christian era; lying dormant for eighteen centuries, until 
it was formulated by Dalton in the last century, and removed 
from the region of pure speculation by Joule, Clausius, Clerk- 
Maxwell, and Crookes during our days, 

The definition of force shows us that whatever change’ or 
tends to change the motion of matter (or of the molecules of 
which it is composed), by altering either its direction or its mag- 
nitude, is a form of force. Thus gravity is a form of force, for it 
attracts all matter to the centre of the earth, and it is measured 
by the rate per second at which a body acquires a velocity in this 
direction when falling freely at a given spot. Heat is a form of 
force, for it throws the molecules of matter into violent vibration, 
or it increases the velocity of their motion ın straight lines, which 
thus becomes the measure of its eat or its “mferature, Light 
is a form of force, for itis produced by the undulation of the 
molecules of matter, and it is transmitted by the undulations of 
that medium called Ether, which fills all space. 

When we take a given free mass and impress upon it a given 
force, we throw that mass into motion; for instance, when we’ 
fire a loaded cannon, we have imparted to the ball ‘‘ energy,” 
and in virtue of the motion of the ball, this energy is called 
ts kinetic” Again, if we lift the ball to a certain height above 
the earth’s ace—say to the top of a tower—and let it remain 
there, we have again imparted to it ‘‘ energy,” but this time it is 
called ‘‘ potential,” for it is dormant or resting. In each case 
the energy possessed by the ball is the exact equivalent of the 
work Je upon it, that is, of the force impressed and the 
distance through which it has acted. The motion of the ball is 
readily transferred to the motion of the individual molecules of 
the ball. When, in the first case adduced, the ball strikes the 
side of a ship or a target, its kinetic energy is thus converted 
into light and heat, which is molecular motion ; or, in the second 
case, when it is allowed to fall, its potential energy is converted 
into kinetic energy, which again, on coming in contact with the 
ground, is.converted into molecular motion or heat. Energy is 
always either potential or kinetic, and one of the most remarkable 
generalisations of modern days is the grand principle of the con- 
servation of energy, which implies that the total energy of the 
universe is a quantity which can neither be increased nor 
diminished, though it may be transformed into any of the forms 
of which energy-is susceptible. Energy is therefore as inde- 
stroctible as matter. All the recent advances in the science of 
heat have been due to the discovery of this principle, and its 
application to electricity has gone far to remove that science from 
the hypothetical state in which it has existed so long. 

- My purpose is to contend that electricity is not a form of 
matter but a form of force, and that all its effects are evident to 
us in one or other of the several forms of energy characterised 
by the motions of molecules or of mass, e 

Itis interesting to trace the historical growth of theories. 
The uncultivated human intellect cannot soar #bove its own 
limited sphere of childish observation, Whatever is mysterious 
and incomprehensible in nature is attgibuted to that which is 
equally mysterious and incomprehensible, Life has ever been 
of this character, and heat, magnetism, electricity, and many 
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other unaccountable physical phenomena, have each in their tum 
ebeen supposed to be causgs of life. Even now there are those 
who swould attribute exceptional and peculiar phenomena to 
spiritual agencieg, 6 

Heat was thought by the Greeks to be an animal that bit. It 
was then for many centuries thought to be a fwd which, 
entering intœ bodies, ike mercury, made them swell, and this 
idea existed until this generation, when Rumford showed it to 
be a kind of motion, and Joule made it a quantitative form of 
energy. 

Thales of Miletus thought that the magnet was endowed 
with a sort of immaterial spirit, and to possess a species of 
animation, The Greeks knew also that rubbed amber attracted 
bits of straw, and supposed it to be endowed with hfe, Even 
Boyle, as late as 1675, imagined it to emit a sort of glutinous 
effuvium which laid hold of small bodies and pulled them 
towards the excited body. Du Fay in 1733 conceived the double 
fluid theory, and Frankhn in 1747 invented the single fluid 
theory, Cavendish in 1771 mipplied some of the deficiencies of 
Franklin’s theory, but it was Faraday who first exploded the 
fluid notion and originated the molecular theory of electricity, 
while Grove boldly classed electricity with light and heat sas 
correlated forces and mere modes of motion. 

Light was thought by the Platonists to be the consequence of 
something emitted from the eye meeting with certain emanations 
from the surface of things, but no theory of ght properly so- 
called was attempted until Newton produced his celebrated 
corpuscular theory in 1670, which has lasted until the present 
day. Even as late as 1816 Faraday himself said— The con- 
clusion that is now generally received a to be, that light 
consists of minute atoms of matter of an octahedral form 
possessing py, and varying in size or in velocity.” à 
Although Huyghens in Newton’s own time conceived the undu- 
latory theory, the superior authority of the great English 
philosopher overshadowed the lesser light, and it was not until 
Young and Fresnel at the commencement of this century took 
the matter up, that the present theory of light took firm root. 

Thus we see that all these sciences have passed throngh the 
same stages of mystery and fancy, and it is only within the present 
generation that they have emerged from the mythical to the 
natural, from mere hypothesis to true theory, Hypothesis is an 
imaginary explanation of the cause of certain phenomena which 
remains to beshown probable or to be proved true. Theory 13 
this supposition when it has been shown to be highly probable 
and all known facts are in agreement with its truth. 

A theory, therefore, to be valid and true, must agree with 
every observed fact; it must not conflict with natural laws; 
it must suggest new experience, and it should lead to further 
developments, A theory is absurd if it supposes an agent to act 
in a manner unknown in all other cases, The fluid theories of 
electricity are merely deoriprive, they do not agree with every 
observed fact ; they have never prompted the invention of a single 
new experimenf, or led to any development. They suppose an 
agent unknown ın other cases and opposed to natural laws. In- 
complete theories die a natural denth : thus Descartes’ vortices, 
Newton’s corpuscular theory of light, the fluid theory of heat, 
Stahl’s phl on, Nature abhorring a vacuum, have all disap- 
peared, while complete theories, such as that of gravity, the laws 
of. motion, the conservation of energy, the undulatory theory of 
light, not only remain, but suggest new fields of inquiry, open 
out fresh pastures, carry truth and conviction with them, and 
have led to the most wonderful predictions. The flud 
theories of electricity are certainly incomplete, and they deserve 
aspeedy interment, We have to assume the existence of two 
substances of opposite qualities which mutually annihilate each 
other on combination—a self-evident absurdity, for the concep- 
tion of matter involves indestructibility. Franklin imagined his 
one fluid to be an element of glass ; remove electricity, and glass 
would lose its virtues and properties, and thus glass was to give 
ont its electricity for ever and a day, without loss of weight or 
sensible diminution. It was to be devoid of Smmensions, inertia, 
weight, and elasticity, and is therefore outside the pale of our 
definition. 

Electricjty is therefore not a form of matter, 
according to our reasoning, it must be a form of force. 

But can weenot prove that it is a formof force? Certainly. 

Let us first argue from analogy. We know that sound, heat, 
and light are modes of motion; in what respects does electricity 
agree with these forms of force? ° 

o z “Life,” vol. i. p. 216, 
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The fundamental law of electrostatics is that two bodies 
charged with opposite electricities attract each other with a force 
dependent on the square of the distance separating them. What- 
ever influence or power spreads from a point and expands 
uniformly through space varies in mtensity as the square of the 
distance for the area over which it is spread increases as the 
square of the radius, This is the case with gravity, light, sound, 
and heat, which are known forms of force. It is also the case 
with electricity and magnetism, which ought therefore to be 
similar forms of force. 

If we regard the velocity of transmission of certain electrical 
disturbances through space, we have every reason to believe that 
it is the same as that of radiant heat and light. In 1859 two 
observers in different parts of the country (Messrs. Carrington 
and Hodgson) saw sunultaneously a bright spot break out on the 
face of the sun, whose duration was only five minutes. Exactly 
at this time the magnetic needles at Kew were jerked, and the tele- 
graph wires all over the world were disturbed. Telegraphists were 
shocked, and an apparatus in Norway was set pay kee Auroras 
followed, and all the effects of powerful magnetic storms. More- 
over, the periods of sun-spots, earth currents, and magnetic storms 
follow the same cycle of about eleven years, Dr, Hopkinson has 
shown that this electric disturbance through space 1s as mechani- 
cal as its action throttgh short distances, and is therefore iden- 
tical with the ordinary strains of elastic matter subject to 
distortion by mechanical force. But Clerk-Maxwell has gone 
beyond this, and has shown that the velocity of light is 1dentical 
with that of the propagation of electrical disturbances through 
space as well as through air and other transparent media. 
Hence, as light is admitted to be a mode of motion identical 
with radiant heat, electricity must be of the same category. 
There is such a remarkable analogy between the conductivity 
of the different metals for heat and for electricity—indeed, there 
is every reason to believe that if the metals were pure, the order 
and ratio of conductivity would be identical—that it is impossible 
to resist the conclusion that the mode of transmission in each 
case is the same. Mr. Chandler Roberts, who, using Prof. 
Hughes’ beautiful induction-balance, showed, by experiments on 
a comprehensive series of alloys, that the curves indicating the 
induction-balance effect closely resemble their curves of electrical 
resistance. He was also able to demonstrate that the induction- 
balance curve of the copper-tin alloys is almost identical with 
the curve of the conductivity of heat :—a conclusion of much 
interest; and he pointed out that we might look with confidence 
to being able to ascertain, by the aid of the induction-balance, 
whether the relation between the conductivity of heat and 
electricity is really as simple as it has hitherto been supposed 
to be. Moreover, when a wire conveys a current of electricit 
it is warmed, as the strength of current is increased it 
is heated and eventually rendered incandescent. The ultimate 
form which e electric current takes is heat, The wire of 
every telegraph ts warmed in proportion to the currents it 
transmits, Joule showed that when this heat is produced 
by a current apa in a battery by chemical force, its 
amount is exactly equivalent to that which would have been 
evolved by the direct combination of the atoms. The conducting 
power of all bodies is affected by heat, and some even, like 
selenium, by light. Hence, as we know that in the case of heat 
and light conduction is molecular vibration, we reasonably con- 
clude that it is the same with electricity. In fact, it is im- 
possible to account for these phenomena except on the assumption 
of the motion of the molecules 
The magnificent researches of Dr. Warren de la Rue and Dr. 
Hugo Muller on the electric discharge with the 11,000 cells of 
chlonde of silvery battery that the former plulosopher’ has 

rovided himself with in his celebrated laboratory, have shown 
indisputably that the discharge in air or in gases under various 
pressures is a function of the molecules filling the space through 
which the discharge occurs. In fact, the resistamwe of the 
flis e between parallel flat surfaces is as the number of 
molecules intervening between them ; and they show that during 
electrical discharge in a gas there is a sudden and considerable 
presswe produced by a projection of the molecules against the 
sides of the containing vessel distinct from that caused by heat, 
and unquestionably due to the molecular action of electrification. 

e long-contmued and patient researches which these eminent 
physicists are cargying out prove, beyofid doubt that electrical 
discHfirge is Simply molecular disturbance. In reality, the fact 
th&t no discharge occurs through a perfect vacuum is a crucial 
proof of the molecular theory. ° 
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Some 1ecent very remarkable researches of M. Planté with his 

« theostatic machine’ have shown that fine wires conveying power- 
ful currents are wrinkled up into well-defined regular nodes, that 
these effects are accompanied by a peculiar crackling, and that the 
wire itself becomes brittle, giving clear indication of the vibratory 
motion of the molecules. He gives as the result of his inquiry 
that electrical transmission is the result of a series of very rapid 
vibration of the more or less elastic matter which it traverses, 
and he points out certain analogies between electric motion and 
sonorous vibrations, ‘This view is suppoited by the researches 
of Professors Ayrton and Perry? on the viscosity of dielectrics. 

Prof, Challu, of Cambridge, has extended this view so far as 
to embrace etism, electricity, light, heat, and gravity in one 
category of physical force, and to assert that they all result from 
motions and pressures of a uniform elastic fluid medium per- 
vading all space not occupied by atoms, His views, however, 
have not received much attention, for they are not based on the 
foundation of any new facts, and they are utterly subversive of 
many cherished principles deeply rooted in the scientific mind. 
It is to be observed, however, that he regards electricity as a 
form of force. 

Mr. Crookes, in his recent beautiful experimental researches 
into molecular physics in high vacua, has still more conclusively 
proved the connection that exists between @ectical action and 
molecular motion. In fact, his experiments are so brilliant, his 
expositions so lucid, that one can fancy one sees with the eye of 
the body that peculiar ey of the molecules which can be 
evident only to the eye of the mind. Not only has Mr. Crookes 
established as a physical fact the kinetic theory of gases and the 
molecular constitution of matter, but he has indicated the exist- 
ence of a fourth state of matter where the molecules fly about 
without mutual let or hindrance, He has also led us to doubt 
the truth of the generally received opinion that an electric cur- 
rent flows from the positive to the negative electrode. It would 
appear from his investigations that the reverse is the case. Be 
that as it may, he has added one story to the structure of the 
molecular theory of electricity, 

The criterion of a good theory is, however, its power of pre- 
diction, A false theory has never led to prevision. Neither the 
corpuscular theory of light, nor the fluid theories of heat and 
electricity, ever led to the prediction of somethmg of which eyes 
had not seen nor ears heard. The triumphs of prediction in 
astronomy, sound, light, and heat are innumerable. Faraday 
predicted the effect of induction in lowering the velocity of 
currents of. electricity and the action of magnetism on a ray 
of light. Sir William Thomson predicted that a current in 
passing from a hot to acold part of a copper bar would heat 
the point of contact, while in an iron bar it cools it, Peltier 
predicted the cooling effect of currents on the junctions of 
thermoelectric pairs. ‘é 

But the true identity of these physical effects is conclusively 
shown by their quantitative character and by their adhesion to 
the law of the conservation of energy. Take the case of the 
electric light: the consumption of coal in a furnace generates 
steam, the steam works an engine, the engine rotates a coil of 
wie in a magnetic field, the motion of the coil in this field in- 
duces currents of electricity in the wire, these currents of elec- 
tricity produce an arc, and thereby heat and bght. The eneigy 
of the coal ıs transformed into heat and light through the inter- 
mediate agency of electricity, Is it possible to conceive that this 
inte:methate agency 1s anything but a form of energy? Take 
the case of the Bell telephone: the gnergy of the voice produces 
the energy of sonorous vibration 1n the air, the vibrations of the 
air cause the vibrations of the iron disk, the vibrations of the 
disk vary the magnetism of the magnetic field, this produces 
currents of electricity in a small coil in this field which vary the 
magnetism of the distant magnet, which in its turn’ throws its 

armature into vibration, and thereby repeats at the distant 
station the s#morous vibrations of the air, and thus reproduces 
the energy of the voice. A tuning fork comes to rest sooner im 
front of a telephone than when it is allowed to vibrate freely in 
air, Here we have the energy of the fork through the 
several stages indicated above, and ultimately coming out in its 
original form. The energy of sonorous vibrations at the distant 
station is that lost by the vibrating tuning fork. < 

Is it possible to assume that in this cycle of changes energy 
has been transformed into“mattey and matter again formed ipto 
eneigy? It is impossible and absurd. Clerk-Maxwell said—, 

1 Compter Rendus, bacdx., Pp 76-80, 1879. 
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“ When the appearance of one thing is strictly connected with 
the disappearance of another, so that whe amount which exists 
of the one thing depends on and can be calcglated from* the 
amount of the other which has peared, «we conclude that the 
one has been formed at the expense of the other, and that they 
are both forms of the same thing.” 

Would it be possible to light the streets of New York by the 
energy of the falling water at Niagara, as has been suggested by 
our Past President, Dr. Siemens, if the cycle of changes from the 
one spot to the other were not all different forms of this same 
eneigy? Would ıt. be possible to plough a field a mile away 
from the source of motive power of the transmitting medium 
if the electiic currents were not forms of the same power? 
Electricity in its effects is and must be a form of energy. 

The final stage into which any physical theory ws is that 
in which every action can be expressed in mathematical language, 
where every phenomenon 1s calculated upon an absolute physical 
basis, and where we can foretell exactly what will occur under 
any possible emergency, ‘This is the present condition of the 
science of electricity. We can calculate exactly how much 
steam power 1s required to generate a given current to produce a 
given light. We can tell precisely what dimensions of cable are 
nec to give a certain number of words per minute on the 
other side ofthe glube, Ifa fault develop itself in a Jong cable 
through the gastronomic propensities of a thoughtless young 
teredo, we can calculate to within a few fathoms the locality of 
his edacious depredation. 

Clerk-Maxwell,* in his classical work on electricity, has used 
a somewhat curious argument to show that electricity is not, like 
heat, a form of energy. He says that energy is produced by the 
multiplication of “electricity” and ‘ potential,” and that itvis 
impossible that electricity and energy should be quantities of the 
same category, for electricity is only one of the factors of energy, 
the other factor being ‘‘ potential.” But this does not militate 
in any way against the force of the argument, for in nature we 
can no more do so than we can separate heat and temperature. 
Energy usually appears as the product of two factors, and it is 
the equivalent of the work done. Thus, Potential energy is the 
product of mass and guavitation,acting through a distance. 
Kinetic energy is the product of mass and the half-square of velo- 
city. The energy of fluids is the produet of volume and pressure, 
The en of heat is made up of heat and temperature, and the 
energy of electricity is the product of electricity and potential. 
Hence it is that electricity, ser se, may be said to be a form of 
force, while all its effects as known to us are forms of energy. 
Force alone cannot produce energy ; it must be force and some- 
thing else, Force is the power of producing energy, and it 
must have some on which to uce it, Hence matter is 
always present ; and thus, though heat, light, and electricity are 
forms of motion, they are in reality properties of matter from 
which they are inseparable. They are evident to us through the 
play of thé molecules of matter, and thus are properly called 
molecular forces, 

Earth currents have been a favourite subject of inquiry of 
mine for many years. I have always entertained the idea that 
they are directly due to the action of the sun, Some disturbance 
in the sun causes, by induction, a variation in the distribution of 
the limes of potential on the earth’s surface, and produces the 
conditions required for these cunents, I have many facts to 
support this hypothesis, but I want more to confirm it. Profs. 
Ayrton and Perry have developed a theory of terrestrial < 
netism based on the assumption that the earth is a highly 
electrified sphere, which not only coincides well with facts, but 
which tends greatly to support my views. I want observers to 
record the times of daily maxima and minima. I want them 
especially to note during those periods of unusual disturbance the 
direction of the circuits which are not affected, for they would 
give the direction of the lines of equi-potential. is not only 
offers a useful field of observation, but its failure or success will 








“illustrate the arin mage of scientific research, when the 


brain suggests to the hand and the eye what they have to do, 
and what they have to look for. 

Mr. Preece then went on to speak of the educational work of 
the Society and to notice some of the recent tical apptications 
of electricity, and in speaking of the telephone stated that 
litigation has commenced between the Post-Office and the 
telephone companies not to restrict or in any way to interfere with 
the use of-the telephqne, but to prevent tle establishment of a 
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pona branch of post-office telegraph business with its 
elicence or consent, 2 
My. Preece in conclusion congratulated the Society on its great 
success. 2 ry 





UNQVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAmBRIDGE.—The Cambridge mathematical tripos this year 
contains 102 names. There are 33 classed as wranglers, 33 
as senior optimes, 33 as ees optimes, and 3 sgrotant. 
In 1879 the. list contained 91 names: 28 wranglers, 33 
senior optimes, 29 junior optimes, and I mgrotat. The senior 
wrangler, Mr. Joseph Larmor, of St. John’s, is a native of 

` Belfast, and was born in 1857. He was educated at the Royal 
Academical Institution and Queen's College, Belfast. In 
1874 he graduated at the Queens University, Belfast, obtain- 
ing a double first in mathematical and experimental sciences, 
with two gold medals and exhibitions. He obtained similar 
distinction when he became M.A. In 1876 he entered the Uni- 
versity of London, where he obtained an exhibition for mathe- 
matics, subsequently being awarded the Arnott exhibition and 
medal in experimental physics. At the first B.A. examination 
in 1878 he obtained the University scholarship in mathematics, 
He subsequently proceeded to the degree of B.Sc, In 1876 he 
obtained an open scholarship at St. John’s, and has been on 
several occasions a prizeman at the college examinations, The 
next in order are Mr. Joseph John Thomson, of Trinity College; 
Mr, Walter Burt Allcock, a scholar of Emmanuel; and Mr. 
Hemersham Cox, of Trinity, It is remarkable that the senior 
wranglers of two successive years have been from Queen’s 
College, Belfast. 

Among the wranglers this year, if the list had been complete, 
Miss Scott of Girton College would have been bracketed eighth 
wrangler. Moreover, she is younger than many of the wianglers, 
being still under twenty-two. Possibly she may go in for the 
Smith's Prize examination, although in the present state of regu- 
lations it would be impossible to award it to a lady, Never- 
theless this achievement must be one-more blow to those who 
would persistently keep ladies from having Cambridge degrees, 
Miss Scott intends to proceed to a degree at London University 
in physics. The fomth place in the first class of the recent 
moral sciences tripos was secured by Miss Martin of Newnham ; 
and it is said that the only names in the first class in the histori- 
cal tripos were thoze of two lady students, also of Newnham. 
No men were placed in the first class in this tripos. 

Prof. Stuart reopens his workshop at Cambridge this term, 
and there will be practical instruction in the use of tools in 
iron and wood which will be provided, and also more advanced 
classes for those who have already acquired a knowledge 
of the use of tools, Classes will be formed in mechanism, 
engineering, drawing, applies mechanics, theory of ®Stiuctures 
and the application of higher mathematics to engineering. The 
professor means to found a first-class school for civil and 
mechanical engmee ing, and evidently intends to leave no stone 
unturned to accomplish this object, as well as to teach candidates 
for the University examinations, 

Mr. Garnett will lecture on heat in the Cavendish Laboratory 
on Mondayz, Wednesdays, and Fridays, this term, 


OxrForD.—~In a congregation held on the afternoon of 
February 3, Mr. Vernon Harcourt’s amendment to the form 
of statute, respecting degrees in Natural Science came on for 
discussion. It will be remembered that the preamble of the 
statute alone remains, enacting that it is expedient for the 
University to grant degrees in Natural Science, When it 
appeared by counsel’s opinion that the new degree in Natural 
Science would not confer on the graduate the privileges of a 
member of cofivocation, all the clauses of the proposed statute 
were rejected after a close division last term. Mr. Harcourt’s 
proposal was to insert a clause in the statpte to the effect that 
“(every person who shall have been admitted to the degree of 
Natural Science shall also be admitted to the degree of Master of 
Arts.” This proposal was defeated by a large majority, 27 
voting fer it, and 110 against it. . 

The examiners for the Burdett-Coutts geological scholarship 
have given fotice that the examination will commence on Monday, 
February 16, at 10a.m. The scholarship is tenable for two 
years, and is open to ell members of the arena who have 
passed all the necessary examinations for the B.A. degree, and 
shall? not have exceeded their twenty-seventh terp. The 


examiners are Prof. Prestwich, Dr, Odling, and Mr, Hatchett 
Jackson. e 

There will be an election to at least one junior studentship in 
natural science at Christ Church, on February 21. Candidates 
must not have exceeded the age of twenty on January 1, 1880.. 
Papers will be set in chemistry, biology, and physica, but no 
candidate will be allowed to offer himself in more than two of 
these subjects. The examination begins on February 11, 


The composition of the governmg body of the French Uni» 
versity has been the occasion of protracted and violent debates 
in the French Senate. It was only by a few votes that M. 
Ferry obtained its secularisation and expelled all:ministers of 
every denomination. 


The Geneva University numbers now 525 students and assist- 
ants, 134 more than last year, of whom 106 are in the faculty of 
science, 208 in that of literature, 35 in philosophy, 15 in theo- 
logy, 54 in law, and 107 in medicine; 125 are Swiss, strangers 
to Geneva, and 200 foreigners. k 

We lean from a paper just pablithed in the Yournal of the 
Russian Ministry of Public truction that the number of 
scholars in all Russian colleges (gymnasia) reached 53,072 in 
1878. But the figures as to the number of scholars who have 
terminated their studies in colleges are very unsatisfactory. Out 
of 57,917 scholars who entered the colleges during six years 
(1872 to 1877), only 6,511, Że., 2°5 per cent. terminated theis 
studies, 51,406 having left the colleges without having received 
attestations-of maturity. In ‘“ Real” schools, where the whole 
education is based on the study of natural science instead of that 
of language, the percentage is far more satisfactory. 





SCIENTIFIC SERIALS 


Zeitschrift fiir wissenschaftliche Zoologie, 33 Bd. 3 Heft, 
December, 1879, contains :—Conrad Keller, studies on the 
organisation and development of Chahnula fertilis, pl. 18 to 
20.—Dr, G. Haller, contributions towards a knowledge of the 
Lamodipodes filiformes ; commencing with a very careful and de- 
tailed account of the anatomical details to be met with in that 
group, it proceeds to an account of the life-history of the species, 
with a paragraph on their mimicry, under the heading ‘‘Dar- 
winia”: among the epizootic animals described is a very curious 
new species of Podophrya, with a long tapering and transversely 
striated stalk, and possessing a nucleus, with nucleolus, and to 
this follows the systematic portion, in which several new species 
of Proto, Caprella, and Podalirius are described and figured, 
pl 21 to 23.—Olga Metschmkoff, on the morphology of the 
pelvic and shoulder girdles ın cartilaginous fishes, pl, 25 and 26. 
—A, Gruber, on new infusoria, describes a number of new genera 
of {fresh water infusoria.—Prof.,Selenka, on a siliceous sponge 
with an octoradiate structure, and on the development of sponge- 
offsets, pL 27 and 28. . 


Nyt Magasin for Naturvidenskaberne, a5de Binds, 2det 
Hefte, 1879.—D. C. Danielssen and J. Koren, the echinoderms 
of the Norwegian North Sea Expedition. Several very remark- 
able new genera and species belonging to the Holothuriade are 
described and excellently fi in this part.—Leonard Stejneger, 
contributions towards the Western ornithological fauna, 7 


Journal de Physique, January.—On the thermal laws of the 
electric spark in gases, by Prof. Villari.—Projection of+images 
formed between two plane mirrors, by Prof, Bibart,—On the 
compressibility of air and cdtbonic acid at 100°, according to M. 
Regnault’s experiments, by M. Bouty.—Chloride of lime battery, 
by M. Niaudet.—-Photometric researches on coloured flames, by 
M. Gouy.—New producer of electricity based on capullarity, by 
M. Debrun. 


Reale Istituto Lombardo di Scienze e Letlere, Rendiconti, 
vòl. xii., fasc. xx.—On the structure of the powbpheric and 
central medullated nerve fibres, by Prof. Golgi.—On the tempe- 
rature and humidity of the air, and the formation of dew in the 
neighbourhood of great lakes, by Prof, Cantoni—On the 
conditions of most suitable form and exposure of evaporimeters, 
by the same. 


SOCIETIES AND ALADEMIES 
Pie * LonDon 

Royal Society, January 15.—‘‘ Results of an Inquiry into 
the Periodicity o "Rainfall. By G. M. Whipple. 
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The author has collected the following series of rainfall obser- 
vations, all of which contain more than fifty years’ records. 





No. of 











Station. Periods. years. Authority. 
Paris ws | 1639—96, 1699—1754, | 161 Annuaire de l’Obser- 
1773—97, 1804—75.. vatoire de Mont- 
souris, 187 
PE- 1725 to 1878 se se 154 MSS from P. Denza. 
England (Symons’ 
table e one | 1726 to 1865 me ee | 140 B.A. Report, 1£66. 
1764 tO 1878 sw see 115 MSS. from P. Denza 
London e | 1Br3 to 1878 se ane Dines and Symons. 
Madras se oe 1813 to 1877 se se 65 a vol xvi. p. 
Philadelphia 8x0 to 1867 sæ s 58 Siomai Tables, 
P. 97- 
Edinburgh 1822 to 1878 me an 57 NATURE, voL xviii. p. 
97- 
New Bedford 1814 tO 1867 sæ se 54 Smithsonian Tables, 
Rome sə a w b 1825 to 1878 sme se 54 MSL irom P, Denza. 
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To these he added an eleventh, forming a series by com- 
bining together the annual rainfall for 1822 to 1875 at London, 
Paris, and Edinburgh, which increased the toțal number of years 
of observations to 978. 

These he has discussed after a method described at length in 

the paper, and determined for every series the curves which 
represent the variation in the means of the amount of annual 
rainfall for each of the years comprising the series on the 
assumption of the presence of a cycle, which he varies in dura- 
tion from five to thirteen years, 
+ The computed curves are then compared with the actual curves 
representing the observations, and the number of coincidences 
and non-coincidences in the epoch of maximum and minimum 
determined, 

The results show that in no one case is there any indication of 
a period of any integral number of years from five to thirteen 
inclusive running through them, 

It also became evident that for the same epoch the curves of 
variation differ widely for localities comparatively close together. 
For example, taking the eleven-year cycle for Padua and Milan, 
stations only about 130 miles apart, both well situated for 
observing rain, and no mountain range intervening, the variation 
curves are as follows :— 


Year...| 1800 | 180x | 1802 | 1803 | r804 
HiisjHirs tirajini + ree] tra traren, + ria] brie 














Padua.|—x°3 |—0°3 r7 [+r +ga [tga |—4'9 |-+3°4 |—2°8 |—2°8 tr 
Milan .|~—5’0 |-++1°s |-+-0'a |—1'9 |as] oc |+3°0 14+-4°7 |—5 6 |4+-2°6 +33 





These show that the years of greatest rainfall at Padua are 

ted by the formula [1804 or 5 + 11], and of least by 

K + Aei whilst for M the maximum occurs at 
1807 + 11n], and the minimum at [1808 +- 117]. 

Numerous other instances of incongruity are found in every 
one of the cycles, Jeading forcibly to the conclusion that either 
no short term of exactly five, six, seven, cight, nine, ten, eleven, 
twelve, or thirteen years exists In the annual amount of rainfall 
at any of the stations whose observations have been discussed in 
the paper, or that the effect of abnormal fulls is so great that it 
cannot be eliminated by upwards of a hundred years’ observa- 

ons. ° 

In any case the author thinks it may now be stated with 
certainty that all predictions as to rainy or dry years, based upon 
oe materials, must in future he neared as utterly 

neless. 


Zoological Society, Jan 20.—Prof, Flower, F.R.S., 
president, inthe chair.—Mr. H. N. Moseley exhibited and made 
remarks on some microscopic preparations of corals made by a 
new method invented by Dr. G. V. Koch.—Prof. Flower, 
F.R.S., read a letter addressed to him by Col, Heysham, of 
the Madras Commissariat Staff, giving particulars of two cases 
of female elephants, in India, having produced young in cap- 
tivity.—Dr. A. Gunther, F.R.S., exhibited and made remar! 
ona arawing of a West Indian fish (Holacanthus tricolor) ob- 
tained on coast of ths Island of Lewis, and believed to 
have been found for the first tinte in the British Seaa—Mr. F, 
L. Sclater read some remarks on the species of the genus 
Tyrannus, in relation to a paper on. this subjett recently pnb- 
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lished by Mr. Ridgway, in America.—A communication was 
read from Mr. Roland Trimen, contaming an account of a new 
species of Roller (Coracias), from the Zambesi, which he pro- 
posed to name C. spatulata, from its long spatalated tail, — A 
communication was read from Mr. Alexander Agassiz, of Cam- 
bridge, Mass., containing notes on some points in the history of 
the synonomy of Echim, in reference to some papgs recently 
published by Mr. Bell in the Society’s Proceedings.—A paper 
was read by Mr. F, Moore on the genera and species of the 
lepidopterous sub-family Ophiderina, inhabiting the Indian 
region, 

Physical Society, January 24.—Prof. W. G. Adams in the 
chan.—New member, Mr. W. Elhs.—Mr, Grant read a pa 
and exhibited iments on induction and telephonic circuits, 
He was led to these experiments by a former observation that 
when an induction coil primary was placed in a circuit consisting 
of a telephone, microphone, and battery, the microphonic sounds 
heard in the telephone were increased on closing the second 
circuit of the coil. Employing a double round coil, that is 
having primary and secondary side by side, he found that the 
latter could act as a condenser, and ‘‘relay” or translate 
messages into a second circuit, the microphone and battery 
being in the circuit of one wire (¢, the primary), the 
other wire (or secondary) containing a telephone. He 
also inserted a double normal coil in the latter or secondary 
circuit, and caused the induced or translated current to flow 
through both of the wires of this double coil one after another in 
the same direction, The effect was weak ; but on reversing the 
current in one-half of the double coil by means of a commutator, 
so as to make it double on itself as it were, the weakening effeet 
of induction was nentralised, and the sounds heard were as loud 
as if no coil had been inserted in the secondary circuit at all, as 
was Pes by short circuiting the double coil altogether.— 
Dr. Ò. J. Lodge read a paper on intermittent currents and the 
theory of the induction nce, The telephone, as a scientific 
instrument, seems destined to play an important ‘part as a detec- 
tor of minute currents of rapidly changing intensity, and the 
general theory of intermittent currents is being brought into 

rominence by its use. The equations to which most attention 
been hitherto directed have been*those relating to the steady 
flow of a current after the initial inductive or inertia-like effects 
have subsided. The galvanometer is essentially an instrument 
for measuring steady currents or for giving the algebraically in- 
tegrated ion for the total quantity of electricity which 
has passed in the ease of transient currents. But the telephone 
plate has a very small period of swing compared to a needle, 
and, moreover, the plate is not limited to one mode of vibration 
like the needle. Theinduction balance was used experimentally 
by Dove and Felici, but was not appreciated as an instrument of 
research till Prof. Hughes applied it to the telephone and an inter- 
mittent current. The general theory of the establishment of 
a current inecircuits of known resistance was given by Thomson, 
and is to be found in Maxwell’s ‘ Electricity.” Dr. Lodge used 
this theory in order to work out the theory of the induction balance 
and one or two other cases of intermittent currents as completely 
as possible without taking into acconnt the electrostatic capacity of 
wires and leakage, The current in either primary of the balance 
is the same, and the current in either secon is the same at 
every instant of time, In fact, the separating of the two halves 
of the circuits is immaterial to the theory. The current induced 
in the secondary circuit is a tertiary current induced from the 
piece of conducting matter inserted between the primary and 
secondary, an expression being got for the strength of current in 
the telephone at any instant after a change in the resistance of 
the pri has occurred. The author deduces among other 
things the law according to which a small coin, by its position 
and size, disturbs the balance. Dr. Lodge remarked that Prof. 
Hughes, either by inventive intuition or greats pains, had 
hit upon the best form of the apparatus for his p 
The BE which is very complete, is, to be published in 
recog sonia Magazine for Febraary.-Herr Faber then 
exhibited new speaking machine which is designed to 
imitate mechanically the utterances of the human voice by 
means of artificial organs of articulation, made on the human 
model, and actuated by an operator who depresses certain 
keys as in playing a musical instrument, These omgans are a 
bellows made of wood and india-rubber, which answers to the 
I 3 a small windmill brought in front of the latter to give the 
“r” or trilling sounds, a larynx of hippopotamus hide and 
india-rubber having a vibrating end, to give the “drone”, or 
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basic tone of the voice, a mouth with two lips, a tongue, and a 
nose or proboscis made of india-rubber tubing, placed below the 
manth, but curving ub towaids it. Fourteen distinct vocal 
sounds can bé uttered by He instrument, but in combining 
these, any word in any language can be played by the keys. 
Thus Herr Faber caused his machine to say such words as 
“Maanag’ ‘ Eliza,” ‘‘ Philadelphia,” ‘‘ Constantinople,” and 
various sentences in Fiench, English, and German, more or less 
distinctly, Laughing and whispering weie also produced, and 
the voice of the instrument which was ordinarily loud and clear, 
and resembling that of a girl, was lowered in pitch and loudness 
to a more masculine tone.—Mr. C. Boys eahibited “fa hquid 
voltaic arc ” formed of a liquid bead of oxide of ron between 
two platinum electrodes connected to the poles of twelve Grove 
cells. The arc emitted a brillant light, which was intensified by 
tincturing the glowing drop with glass so as to form a compound 
silicate of iron. 
MANCHESTER 


Literary and Philosophical Society, December 16, 1879.— 
J. P. Joule, LL.D., D.C.L., F.R.S., &c., president, in the 
charr.—On a new form of marme rain gauge, by W. J. Black. 
Communicated by J. B. Dancer, F.R.A.S.—On screw propul- 
sion, Part II., by Robert Rawson, Assoc. I.N.A., Hon. 
Member of the Manchester Literary and Philosophical Society, 
Member of the Mathematical Society.—On the anal respiration 
of the copepoda, by Marcus H. Hartog, M.A., B.Sc, F.LS. 


EDINBURGH 


e Royal Society, January 19.—Prof. H. C. Fleeming Jenkin, 
vice-president, in the chair.—Part of the material employed by 
Principal Forbes in tamping the bore for his earth-thermometers 
was exhibited in its metamorphosed state. An explanatory note 
from Prof. Piazzi Smyth, Astronomer-Royal for Scotland, was 
read, and the various specimens of rock and hardened ‘‘clay- 
puddle” were committed to the care of Mr, Murray, of the 
Challenger Expedition, who offered to prepare microscopic sec- 
tions for the Society. —Mr. J. D. H. Dickson, M.A., Fellow and 
Tutor, Peterhouse, Cambridge, communicated a new method of 
investigating relations between functions of the roots of an equa- 
tion and its coefficients. —Prof, G, Forbes exhibited some of the 
more striking electrical experiments with Mr. Crookes’s high 
vacua. The deflection by approach of a magnet of the mole- 
cular stream from the negative electrode formed the pomt of 
pentet interest ; and in the course of the subsequent remarks 

f. Chrystal mentioned that he had investigated mathematically 
to a first approximation the curve which the otherwise straight 
stream of charged molecules would take if projected at night 
angles to magnetic lines of force. To the degree of approxima- 
tion considered this curve was a circular arc, whose R e was 
perpendicular to the.lınes of magnetic force. Prof. Tait com- 
municated an additional note on Minding’s theorem, which had 
been partly suggested by Prof. Chrystal’s investigation, 


Paris 


Academy of Sciences, January 26.—M, Edm. Becquerel in 
the chair.—The following papers were read:—Influence of 
temperature and of elasticity on the cables of sion bridges, 
by M. Resal.—On the levulosate of lime, by M, Peligot. He 
finds its composition very different from that attributed to it. 
The products of action of alkalis on levulose are those of the 
same substances on glucose got by saccharification of starch ; and 
they aie the more complex because of the intervention of air in 
the successive transformations they effect.—On the acids which 
arise when raw fatty acids are redistilled in a current of super- 
heated steam, by MM. Cahours and Demargay. Acids of the 
fatty series, from acetic acid to caprylic acid were obtained, and 
proh bly muth higher terms were present; acids belonging to 
the succinic series seem also to be produced.—On variations of 
the force of the heat, by M. Marey. He connected the isolated 
heart of a tortoise ina tube system reprefenting the circulation, 
and to measure its possible force (ordinary experiments giving only 
the heart’s actual effort), he compressed the arterial tube beyond 
the manometer (which was near the heart), which then rose to twice 
òr thrice the height corresponding to functional action. The 
maximum ®ffort is at commencement of systole, and it decreases 
towards the end, The heart has more force the fuller it is. 
When an obstacle ingreases the resistance the movements become 
slower and the ventricle-has more time to’ fill, and thus acquires 
more force in systole.—Remarks on chlorophyll, by M. Prings- 

. e 


heim, A résumé of researches lately described to the Berlin 
Academy. Chlorophyll is not directly related to decomposition 
of carbonic acid, but plays rather a 1egulative ré/e in the respira- 
tory act of plants,—A letter from M., de Lesseps announced his 
arrival on the American coast (December 30), and his receptions 
en route, at Maitinique, &c.—On a new voltaic condenser, by M. 
D’Arsonval. Studying Planté’s battery, he conceived the idea of 
substituting liberation of a so/id metal, zinc, for that of a gaseous 
metal, hydrogen ; electrolysing a salt of zinc (the sulphate). To 
present more lead-surface for oxidation, he uses dust-shof, sur- 
rounding a carbon plate, A zinc plate is also inserted, and when 
& voltaic current passes from the carbon to the zinc the latter 

late has zinc deposited onit, and the oxygen forms peroxide of 
ead with the lead, the sulphuric acid remaining free. With a 
small couple containing only 1 kg. dust-shot be worked a Deprez 
motor four hours. A layer of mercury does still better than the 
zinc plate. The maximum electromotive force was 2'1 yolts.—Use 
of sul phide of carbon for destruction of phylloxera, by M. Boiteau.— 
On the resistance of phylloxera to low tem peratures, by M. Girard.— 
Onfuanctions of two variables with three or four pairs of periods, by 
M. Appell —On doubly periodie fungtions of the second species, 
by M. Mittag-Leffler.— n the determination of numerical equa- 
tions having a given number of umaginary 100ts, by M. Laguerre. 
—On photography of the infra-red portion of the solar spectrum, 
by Capt. Abney.—On the density of chlorine at high tempera- 
tures, by M. Crafts. Improving MM. Meyers apparatus, he 
finds, with them, that at the highest temperature of the Pernot 
furnace, iodine diminishes in density, and increases in volume in 
the proportion of about 1: 1'5 compared with air. The pio- 

ortion for bromine is about I ; 1°2; but for chlorine he has not 
ound more increase of volume than a few hundredths, in place 
of the 50 per cent. of MM. Meyer,—On gome facts relative to 
urinary secretion, by MM. Richet and Moutard-Martin. Diuretic 
medicaments should be sought chiefly among substances fonnd 
normally ın the urine (as urea, chlorides, phosphates, &c. ; they 
become diuretic, whenever in excess of the normal quantity), or 
substances which pass easily into the urine (as sugar). Distilled 
Water injected mto the veins diminishes or arrests urinary secre- 
tion.—On lesions of the kidney and the bladder in rapid poison- 
ing by Cantharidine, by M. Cornil.—Resesarches on the mode of 
formation of otocephalian monsters, by M. Dareste.—On the 
structure, development, and pathological signification of tubercle, 
by MM. Kiener and Poulet.—On the crateriform disposition of 
solar faculz and granulations, by Dom Lamey. A reply to M. 
Janssen.—On the tem perature of the subterranean waters of Paris 
during December, 1879. The temperature of the drainage was 
always considerably above zero ; this affected the fieezing of the 
Seme considerably, near where the sewage entered the river, and 
the author suggests directing the waters along the quays a few 
days in extreme cold. Some farmers in the Gennevilliers plain 
bad the sewage applied ın December to freeing their fields of 
snow. 
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EDISON AND THE ELECTRIC LIGHT 


R. EDISON has once more come forward with an 
electric lamp, which we are assured solves the 
problem of the economic subdivision of the electric light. 
We have heard this statement so many times with respect 
to one form or other of lamp devised by this most 
ingenious and indefatigable inventor, each of which in 
turn has come to no tangible result, that it becomes 
harder than ever to trust to the rash announcements 
flourished so airily by the newspaper press on both sides 
ofthe Atlantic, : 

What is then the n&ture of the inventions thus heralded 
before the world? Regarded quietly, and without pre- 
judice, from a scientific standpoint, what 1s the value of 
the discoveries which can thus play havoc on the Stock 
Exchange ? 

A recent number of the New York Herald contained a 
long and detailed history of Edison’s experiments on 
electric lighting, from which the following description of 
the new lamp is taken :— 

“With a suitable punch there is cut from a piece of 
‘ Bristol’ cardboard a strip of the same in the form of a 
miniature horseshoe, about two inches in length and one- 
eighth of an inch in width. A number of these strips are 
laid flatwise in a wrought iron mould about the size of the 
hand and separated from each other by tissue paper. 
The mould is then covered and placed in an oven, where 
it is gradually raised to a temperature of about six hundred 
degrees Fahrenheit. This allows the volatile portions of 
the paper to pass away. The mould is then placed in a 
furnace and heated almost to a white heat, and then 
removed and allowed to cool gradually. On opening the 
mould the charred remains of the little horseshoe card- 
board arefound. It (sic) must be taken out with the greatest 
care, else it will fall to pieces. After being removed from 
the mould it is placed in a little globe and attached to the 
wires leading to the generating machme. The globe is 
then connected with an alr-pump, and the latter is at 
once set to work extracting the air. After the air has 
been extracted the globe is sealed, and the lamp is 
ready for use. . . The entire cost of constructing 
them is not more than twenty-five cents.” 

Since the date of this article a paper has been published 
in Scribner's Monthly Magasine for February, written by 
Mr. Upton (“ Mr. Edison’s mathematician ”) but attested 
by Mr. Edison’s signature as the “first correct and 
authoritative account” of the ipvention, which confirms 
the Herald .article to the minutest details. 

We fear Mr. Edison is thirty-five years behind the time 
in his new mvention, The patent-roil of Great Britain 
for 1845 contains the specification of a lamp invented 
by King, in which a thin rod of carbon was placed in an 
exhaustef¥lobe ; and the inventor specially dwells on the 
advantage of the Torricellian vacuum for the purpose. 
A similar lamp was designed by Lodyguine in 1873. 
The only difference between these lamps and that now 
brought forward is that Edison prefers a different, and 
apparently less durable, kind of prepared carbon to thaf 


employed by his prétlecegsors, though, eagajn, in fhe, 


employment of carbonised paper he has been more tham 
once anticipated. í 2 
We need not animadvert on the reckltss and amusing 
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statements made by newspaper cOrrespondents ‘and jnter? 
viewers ; for these accounts, ye believe, Mt. Edison cannot 
be held responsible, Mr. Edison's first steps in electric 
lighting, we are told, were to invent a lamp and a generator. 
The lamp consisted of a piece of platinum to be made in- 
,candescent, and so arranged that any excess of Heat would 
cause a small lever to cut off the current. It was an old 
device described by Draper in 1847. The generator was, on 
the other hand, a starthng novelty. Instead of causing, as 
in all ordinary dynamo-electric machines, a set of coils to 
revolve about an axis in a magnetic field, Edison proposed 
to mount the coils upon the prongs of a huge tuning-fork 
which should be vibrated by a steam-engine. The friction 
and waste of power inseparable from rotation was to be 
completely abolished. Unfortunately “the machine was 
not practical, and it was laid aside.” In other words it 
was a hopeless failure, wrong in design, wrong in prin- 
ciple, useful only in showing how singularly devoid of 
sound scientific knowledge a clever practical man may be, 
The next idea was to make the incandescent metallic 
strip give light by proxy, causing it to communicate its 
heat, either directly or by the intervention of reflectors, to 
a piece of lime or zircon. The fusible nature of platinum, 
however, spoiled his efforts, and he proposed expensive 
alloys of iridium and osmium, only to find, what all 
experimenters with incandescent metals had long known, 
that there is a constant dismtegration going on at the 
suiface and a consequent waste. Mr. Edison discovered, 
what is for every student of the theory of electricity the 
most simple and obvious coaclusion from Joules law, 
namely, “that economy in the production of light from 
incandescence demanded that the incandescent substance 
should offer a very great resistance to the passage of the 
electric current.’ Forthwith the spirals of platinum, 
iridium, and iridio-osmium were thrown aside. A carbon 
filament prepared from charred paper, as described, was 
adopted. It will be difficult to convince us that the 
fragile horseshoe paper cinder will resist disintegration 
better than the carbon used in exhausted tubes by. dozens 
of other experimenters ; indeed the invention is avowedly 
-so recent that no lamp can have been tried for a period 
of time long enough to warrant an assertion of ‘its per- 
manence. The latest telegrams from the States inform 
us that Edison finds great difficulty in maintaining good 
vacua, and that further experiments are necessary, It 
must not: be forgotten that even in a globe exhausted to 
one-millionth of an atmosphere, there yet 1emain many 
millions of millions of molecules of air enough to make 
the disintegration of the incandescent carbon fibre only a 
question of time. 

Meantime Edison had “‘discovered’’—what had been 
known in Europe for many months—that mercurial air- 
pumps could be constructed to exhaust to one-millionth 
of an atmosphere; and, what is more to the point, he 
found a workman formerly in the employ of the late 
Herr Geissler, of Bonn, to make his pumps and: glass 
bulbs for him. The tuning-fork generator had already 
been abandoned in favour of a new generator, christened 
the Faradic machine, which embodied no nef principle 
nor indeed dany very important improvement in construc- 
tion, being essentially a modification of the well-known 
Siemens’ machine, having a longitudinally-wound arma- 
ture rotating between the poles of 4 powerful qectro- 
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‘magnet, which in this new form is vertical and pro- 
vided with untisually massive cheeks. One detail of 
construction is, however, singular, though it seems to 
have escaped the notice of electricians. Beneath the 
longitudinal strands of covered wire the central core of 
the armature, which is of wood, is overspun with a few 
layers of iron wire wound transversely. This layer of 
iron resembles in a kind of way the iron ring in the 
armature of the Gramme machine, and though no con- 
ducting wires traverse the interior of it, it clearly may 
seive one of the important functions of the iron 1ing in 
the Gramme machine in concentrating the lines of force 
in the field. In support of the allegation that this 
machine gives out in electricity 90 per cent. of the energy 
it receives from the driving engine, Mr. Edison caused 
certain calculations by Mr. Upton to be published in the 
Scientific American. We have examined these calcula- 
tions and find that they are based on the supposition that 
the electromotive force of the generator is a constant 
quantity when the speed of revolution is constant, and 
independent of the resistances of the circuit and of the 
quantity of current generated. This can only be true if 
the field magnets are excited’ by a separate current and 
generator. Now, in the numerical calculations which 
have thus been put forth 7 proof of the above assertion, 
there is no statement made as to the power necessary to 
supply this auxiliary current, nor indeed are any statistics 
whatever given of the actual power (ın foot pounds or any 
other measure) delivered by the dnving engine to the 
generator ; only a cut-andedry calculation to show that if 
the external resistance be greater than the internal the 
machine will theoretically work more economically when 
not generating the maximum current! In the Sertdner 
article it is explicitly stated that a second Faradic machine 
is used to render active the magnets of the machine which 
supplies the light, and in two admirable pictures, one of 
which is a view of the battery of Faradic machines set up 
in a “central station,” the nature of the arrangements is 
shown. 

We need not refer in detail to the enthusiasfic incon- 
sistencies in the Times correspondent’s accounts. Upon 
Edison’s own data, electricity, instead of costing one- 
fortieth of the price of gas, costs at least seven-eighths 
as much, or about thirty-five times as dear as the Times 
correspondent declares. As to the cost of the lamp itself, 
with its carefully incinerated horseshoe of paper, its glass 
globe exhausted to one-millionth of an atmosphere, and 
its platinum-connecting wires, we confess we do not know 
where the work could be done for anything like the cost of a 
shilling. “ The current can be transmitted on wire as small 
as No. 36,” says the Times 1eporter, who, probably being 
‘unaware that the resistance of a yard of such wire is at 
least half an ohm, avoids saying what length of such wire 
may be used. With a generating machine “in a central 
station, perhaps a half-mile away,” the introduction of 
400 ohms’ resistance would be serlous—to the light. 

But apart from the mild absurdities of newspaper cor- 
respondents, the more we study the detailed accounts of 
the new inventions the more we regiet that Mr. Edison 
does not devote some time to learn what has been already 
done in this field. An inventor who igtfores what has been 
doné ought not to be mortified to find himself occasionally 
forestalled by othgrs in some discovery which he prides 
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himselfis his own. Possibly this may explain the inability 
sometimes shown by an inventor to credit the good faith 
of a rival who has priority. The worst feature of such a 
course of thought lies in its absolute incompatibility with 
a truly scientific spirit. Here the scientific man and the 
inventor part company; since the habits of accurate 
thinking and the necessary candour of the scientific 
method preclude the truly scientific man from ignoring, 
even for the sake of scientific discovery, that which is 
already a part of scientific truth. We are doing no 
injustice to Mr. Edison’s ‘splendid genius when we say 
that itis to the character of the inventor, not to that of 
the scientific thinker, that he aspires. 

What shall we say, finally, to the whole system of these 
reckless newspaper announcements—for which, as we have 
said, we ought not to hold Mr. Edison responsible-~by 
which the public mind is periodically fluttered ? 

The remedy to, hese things is obvious enough. Let 
scientific men once and for all repudiate these false and 
unwholesome displays of ignorance. Let public opinion 
insist that the inventor shall be allowed to pursue his 
way unhampered by the officious interference of the 
unprincipled speculators whom his soul abhors, or by 
the irrepressible unscientific reporter who is only one 
degree less reprehensible for the part he plays. Whether 
the latest forms of the invention are doomed to the fate 
of their predecessors or not, the man who can struggle, 
against failures and discouragements as indomutably as 
Edison has done deserves to succeed, however erratic his 
methods. But if he succeeds ultimately, it will be in 
spite of the vampires of the Stock Exchange and the 
hangers-on of the New York press, who dog his steps 
for their own selfish ends. $ 





THE MOTION OF FLUIDS 


A Treatise on the Mathematical Theory of the Motion 
of Fluids. By Horace Lamb, M.A., formerly Fellow 
and Assistant Tutor of ‘Drinity College, Cambridge ; 
Professor of Mathematics in the University of Adelaide. 
(Cambridge University Press, 1879 ) 

N OT the least part of the good that must be attributed 

to the publication of the first volume of Thomson’s 
and Taits “ Natural Philosophy ” is that, as in the cases of 

Maxwell’s “ Electricity’? and Lord Rayleigh’s “Sound,” it 

has led and prepared the way for the complete revision and 

great advancement of several branches of mathematical 
physics at the hands of those who have made a special 
study of these branches, Lamb’s “ Theory of the Motion 
of Fluids’? must be looked upon as another, and for the 
most part a worthy, offshoot of this wonderful volume, 
Although it would be too much to expect that one so 
young as Mr. Lamb should display the same masterly 
knowledge of his subject as has been displaY@l by the 
authors of the two previously-mentioned works, still the 
thoroughness with which the very difficult and somewhat 
extensive literature has been handled, and the apprecia- 
tion of the mathematical points displayed by the author, 
“together with a rare facility in abbreviating and express- 


.ing, rendeg this in most respects*about the best possible 


text-book of which the present state of the subject admits, 
Having said this, it will be seen that I do not make 
the following remarks with any view of disparaging the 
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book. These remarks, although directed to the matter in 
the book, do not, excepting one rather important case, 
refer unfavourably to anything for which the author is 
responsible, 

Of all subjects on which to produce a satisfactory text- 
book, perhaps the theory of the motion of fluids, as actual 
fluids, presents the greatest difficulties. The phenomena 
of fluid motion, at once commonplace and very obscure, 
have excited so little interest and called forth such slight 
observation that at the present time a writer is unable to 
set before his readers any adequate description of the 
phenomena which it is his implied object to explain. And 
as regards the theory, he has to begin by apologising for 
his fundamental assumptions as being obviously contrary 
to facts, and after carrying his readers through most diffi- 
cult and complex mathematics, he has again to apologise 
for his conclusions, which are in general contrary to ex- 
perience. As applied to one class of ‘phenomena—that of 
waves—it is true the theoretical results accord closely 
with facts; but the satisfaction to be derived from this is 
largely mitigated for want of a sufficient reason why the 
theoretical conclusions should be right in this case while 
they are entirely wrong in others, such as the flow of 
fluids and the resistance offered to the motion of solids. 
The usual explanation, that in the theory no account is 
taken of the friction or viscosity of actual fluids, is hardly 
satisfactory since no reason has been found why friction 
should play any other part than the altogether unim- 
portant part which it plays in the case of waves. 

It is, however, only in its application to actual fluids 
that the theory is unsatisfactory. If it be cut adrift from 
its origin, and be considered as a branch of abstract 
mathematics ielating only to ideal matter having the 
properties assigned, it occupies the place of one of the 
most advanced as well as the most important branches of 
philosophy. It has been partially viewed in this light 
since the middle of the last century, when Euler and 
Lagrange founded the modern theory, and the tendency 
so to regard it has greatly increased of late with the 
development of the theory. The greatest success, indeed 
the only real success, has been obtained by the rigorous 
development of the theory of the motions in a perfect 
fluid, as it is called, regardless of whether or not these 
motions take place in actual fluids. Certain of the 
motions are then seen to agree with the actual motions, 
and wherever this is the case the theoretical motions 
have taught many things about the actual motions, as, for 
instance, the trochoidal motion of the fluid elements in a 
wave, for which we might, otherwise, have groped for 
ever without apprehending them. It is, however, the 
observed motions of actual fluids which suggest the 
problems; and of course the greater and truer the know- 
ledge of actual phenomena the more chance there is of 
success fffthe study of the ideal fluids. But what tends to 
retard its development and greatly to confuse the subject 
is the mixing up, with the rigorous reasoning, of surmises 
as to the behaviour of actual fluids, as, for example, that 
the non-divergence of a stream of water when flowing 
from a pipe into a large vessel is owing to an actuaf 
opening having been “ormgd in the fluid; A surmse 
which is at once negatived by the fact that the same 
phenomenon occurs in the case of air in which such dis- 
continuity is impossible. * The present «work is in the 


main free from such surmises, anf such as there arg, are" 
not the work of the author, hpt even thes he would have 
done well to have omitted. à 
In his description of the methods by which the equa- 
tions of motion are obtained the author has included 
(Art. 12) a very important method first given by Maxwell, 
which method is given at greater length in Note A at the 
end of the volume, otherwise he has followed previous 
writers as far back as Laplace, Considering its difficulty. 
the fundamental reasoning is, on the whole, well put. 
But there is a considerable amount of vagueness attend- 
ing the author's use of the term article. Having rightly 
defined fluids as being such “that the properties of the 
smallest portions into which we can conceive them divided 
are the same as those of the substance in bulk,” he pro- 
ceeds to reason about a particle as though it were a 
discrete quantity, the position of which is defined by some 
point, thus ignoring the fact that, according to his defini- 
tion, the same particle of fluid may at one time be a 
sphere, at another a filament of indefinite length, or a 
sheet of indefinite breadth. This vagueness appears to. 
have led him into error in Art. 11. ` 
Art. 8 on the equation of continuity seems to be un-- 
necessarily bare of explanation. There used to be an 
impression that, as the name implied, the equation of 
continuity did in some mysterious way involve the con» 
dition that the fluid should be continuous in space. 
Thomson and Tait, however, have in Art. 191 of their 
volume effectually dispelled this notion. They say :— 


e 

“ As there can be neither annihilation nor generation of 
matter in any natural motion or action, the whole quantity 
of matter within any space at any time must be equal to 
the quantity originally in that space, increased by the 
whole quantity that has entered it, and diminished by the 
whole quantity that has left it. This idea, when expressed 
in a perfectly comprehensive manner for every portion of 
a fluid in motion constitutes what is called the equation of 
continuity, a needlessly confusing expression.” 


The meaning of this can be nothing less than that the 
equatioreof continuity has nothing to do with continuity . 
in space ; for certainly there is no creation or annihilation 
of matter amongst the stars, probably fluids, and yet we 
should hardly consider them continuous in space. As this 
Art, 191 stands the last sentence is erroneous, and is cer- 
tainly calculated to increase the confusion.’ To render it 
true, the term fuid must be understood continuous fuid, In 
deriving the equation, the constancy of mass is certainly 
taken as an axiom, but that is not all; when it is said that 
the mass ın a certain volume V1s pV, pis understood to- 
be the ratio of the mass to the volume in a space, so small 
that it may be neglected as compared with F, at any point. 
within V. And hence the assumption, fundamental to the 
equation of continuity, that the mass within V is pV is equi 
valent to assuming that the matter is uniformly distributed 
through V, and therefore cannot be discontinuous. Never- 
theless, ıt would have been better to have called the 
general equation the eguation of density. But it, is clear 
thaf this general equation was an afterthought, and that 
the name originated from consideration of Water or an 
incompressible fluid, in the case of which the equation 
does not involve the density, and simply expresses space 
continuity within a substance of constant volume. ° 

Another point of fundamental impgrtance, on which a ` 
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‘remayk is called for, is the proof of the permanence of the 
velocity potenti4l. Mr. Langb has offered a proof of this 
now historic theorem, which, if judged by the space it 
occupies, should be much simpler than the acknowledged 
proofs of Cauchy and Stokes. As no authority is cited, it 
would appear.that this proof is here given for the first time. 
If so,-the- author has done himself great injustice in not 


examining or-explaining his reasoning more closely. For, 


as it stands, it suggests the idea that he has ignored the 
fact that dx, dy, dz on the left of his equation, are integrals 
through a finite time, and hence, inasmuch as he has 
given no reason to the contrary, may be of a different 
order of magnitude from their initial values, da, db, de, which 
appear on the right of his equation. If this is not so, it 
‘is a peculiarity of the motion of continuous fluid, and 
needs ‘establishing, otherwise we might infer that two 
people who had once shaken hands could never after be 
so much as a mile apart. If this proof is found to be 
unsound, ‘it is an unnecessary blemish in the book, for 
even if true, it would not-replace the-more elaborate, but 
much more physically instructive, proofs given by Stokes 
and Thomson, which the author has given further on in the 
book. : 

These remarks only carry us into “the second chapter. 
The rest of the book, with the exception of the last 
chapter, is devoted to the account of what has been done 
in the way of integrating the equations of motion, and 
this may be taken as the purpose of the book. 

This.pait of the theory, which is now very extensive, 
has almost all been developed within the last fifty years, 
and most of it within a much shorter period. It is the 
work of the very ablest mathematician, and is.of the 
highest and most difficult kind, and in general incom. 
plete. It was only to be found in isolated memoirs in 
various languages, The collecting, abbreviating, and 
arranging this into a ‘systematic treatise has been no 
ordinary task, and the result shows that, in addition to 
his mathematical power, the author must possess the 
gift of compiling, One of the most strikmg features of 
the book, considering the variety of sources frm which 
the matter was collected, is the uniformity of the nota- 
tion. There is, however, one departure from this which 
is important, although evidently an oversight. The term 
stream-lines, carefully defined in Art. 28, as applicable 
only to steady motion, is freely used throughout the book 
in the sense of Zines of motion, as applied to cases in 
which the motion is not steady. 

The advance which has been made of late years has 
not been by the discovery-of any general method of in- 
tegrating the equations of motion, but by the discovery 
of certain -general relations between the motion within 
certain regions of space, and the shape and motion of the 
boundaries to those regions. The steps in the discovery 
of these kinematical relations are principally due to 
Green, Stokes, and Helmholtz, but they have been gene- 
ralised and elaborated by Thomson and Maxwell, and 
to these latter the present method of expression is due. 
An ees Jee lucid account of these relations is given in 
Chapter ILI., by which the author has cleared his ground 
for the treatment pf such integrations as have been 
‘effected. These comprise many casés of steady flow, 
the method being that of the stream-line function first 
given dy Stokes, byt afterwards reduced to 4 geometrical 


form by Maxwell, and largely applied by Rankine. They 
also comprise cases of voitex motion treated by Helm- 
holtz’s well-known method, and the theory of waves, as 
worked out principally by Stokes, Green, and Rankine. 
Only one chapter of the book is devoted to elastic fluids, 
and this, under the shadow of Lord Rayleigh’s complete 
work, does not call for special comment. 

The last chapter is on viscosity, and is taken from Prof. 
Stokes’s paper on this part of the subject. Although 
this paper has been published thirty-three years, this is the 
first treatise in which any adequate account of its very 
important contents has appeared in a general treatise, 

Throughout the book the various steps are carefully 
ascribed to their different authors, a very difficult task, 
and one in which the author appears to have been gene- 
rally successful. There are, however, two instances of 
failure which call for notice. Equation 10, Art. 29, is 
known by modern*French writers as Bernoulli's theorem 
(“ Théorème de Daniel Bernoulli, Bresse,” vol. i. p. 25). 
Example 11, Art. 97—The fact that the contraction from 
a canal projecting inwards is $ was proved long ago 
and the results verified by Borda. 

In respect of diagrams Mr. Lamb’s book might certainly 
have been improved. ` The great difficulty in the study of 
the subject is to obtain a conception of the lines of 
motion, and in this, diagrams such as those given by 
Rankine, Maxwell, and Sir William Thomson, are in- 
valuable. The graphic method of obtaining the lines of 
motion developed by Maxwell and Rankine, has led to 
most important steps, but without diagrams it is as im- 
possible to form a conception of this method, as of the 
lines of motion themselves. f 

The omission in this respect, as well as a tendency to 
reduce verbal explanations, would have shown without the 
examples at the end of the volume, that the author has 
been influenced by a desire to adapt the book to the 
requirements of the mathematical tripos, in which desire 
he has certainly succeeded. Whether itis well to introduce 
students to such a difficulty complex, and imcomplete 
subject in such a concise, not to say cut and dry form, 
is a question which the author probably did not feel it 
necessary to consider. He has, however, by the numerous 
references throughout the work, and in the table of 
authorities at the end, done all in his power to put the 
students in the way of consulting the original works, 
This ıs aid of which students will do well to avail them- 
selves, for nothing can equal work from the master’s hand, 
and however carefully the general features may have been 
studied, the reading of such papers as those of Stokes, 
Rankine, and Helmholtz cannot fail to shed, what may be 
called, the light of life over the whole subject. 

OSBORNE REYNOLDS 





THE INTERIOR OF GREENLAND 


Meddelelser om Groniand, udgivne af Commissionen for 
Ledelsen af de geologiske og geographiske Undersogelser 
í Gronland, Forst Hefte. (Copenhagen, 1879.) 

O large an amount of interest has been awakened 
S duriag recent years concerhing the nature of the 
4nterior of the vast island of Greenland. that the publica- 
tion of this fir8t instalment of the researches carried on 
undér the auspices of the Danish Government will be 
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welcomed by geographers and geologists all over the 
world. The work is written in the Danish language, but 
a résumé in French, by M. F. Jobnstrup, enables readers 
unacquainted with the former language to become pos- 
sessed of the interesting facts contained in the volume. 
The work contains four memoirs of great interest: an 
account of the expedition upon the inland ice, made by 
Lieut. Jensen in 1878; a record of the astronomical and 
meteorological observations made during this journey ; 
notes on the geology of the west coast of Greenland, by 
M. Kornerup; and remarks upon the plants collected by 
the last-named explorer, by M. Lange, 

In the year 1870 Prof. Nordenskjéld, setting out from 
the vicinity of Disco Bay in company with Dy. Berggren, 
was able to ‘penetrate to a distance of thirty miles into the 
interior, at which potnt the continental ice was found to 
attain a height of 2,200 feet. Starting from the neigh- 
bourhood of Fiedernkshaab, in South Greenland, Lieut, 
Jensen traversed a distance of forty-six miles over the 
continental ice. Here he found, as did Dalager, who 
made a similar attempt from the same point in 1751, that 
a number of islands of rock (Nunatakker) rise above the 
general level of the great sea of ice, and upon these rocky 
islets no less than fifty-four species of plants were 
collected. 

The observations of most general interest, however, 
which were made by this expedition, were those which 
relate to the condition and movements of the great sheet 
of ice that covers the interior of the island. We cannot 
do better than give the résumé of these observations, 
which is furnished by M. Johnstrup ; it is as follows :— 

1. Ata distance of 75 to 76 kilometres from the shore, 
the continental ice attains a height of 1,570 metres (5,115 
feet), and must be of considerable thickness, since its 
inclination to the east from the Isblink of Frederikshaab 
averages only 49’. ; 

2. On that part of the continental ice which has been 
explored even at a great distance from the shore, are 
found many “ Nunatakker,?’ which influence to a great 
extent the movement of the ice, in some cases actually 
bringing about a reversal of the direction. 

3. The surfaces of dislocation resulting from the move- 
ment of the ice are almost vertical in the midst of the 
continental ice, but they incline at the edge and near the 
“Nunatakker,” where the slope of the ground is great, 
and the upper parts of the ice, in consequence, move 
more rapidly, 

4. The crevasses are partly perpendicular, partly 
parallel to the direction of fhe movements, following 
the nature of the inequalities of the rocky bed, and in 
places where the ice takes a fan-like disposition, both 
radial and tangential crevasses are observed. 

5. Around the ‘Nunatakker’’ and the rocks near the 
shore, tw surface of the continental ice is impregnated 
with fine rocky d¢bris (sand and clay) which are brought” 
there by tempests, and which brooks carry from a dis- 
tance to the cavities of the continental ice. Tbe masses 
of clay thus collected give rise to the pyramids of ice 
which near the Isblink of Frederikshaab, attain an 
elevation of nearly 60 seet. 7 

6. Moraines of different “form are found dh the c8nti- 
nental ice, especially near the ‘‘ Nunatakker,” and they 
must be referred to the classes of grounyl “ moraines and 


NATURE ` 


345 








terminal” moraines. They frequently form curved og 
semi-circular lines, and inclose well-rounded masses of 
stone of no great magnitude which in their advance fall 
into the crevasses. 

Next in interest and importance to the investigations 
upon the continental ice of Greenland, we must regard 
the new facts on the geology of the few portions of the 
country uncovered by the great ice mantle, with which 
this work furnishes us. A geological map of the West 
Coast of Greenland from Godthaab to Tingingnertok 
shows the rocks exposed along the coast and in the islets 
which rise above the great ice-sheet to be mostly com- 
posed of gneiss with some mica-, talc-, and hornblende- 
schists, and occasional patches of granite. 

New proofs of the 'gradual elevation going on in past 
times on the West Coast of Greenland are furnished in 
the work before us. Five sets of raised-beaches are de- 
scribed occurring at heights of 28, 57, 94, 192, and 326 
feet above the sea-level respectively. On the other hand 
there is clear evidence that the land is, at the present 
time, slowly subsiding, the extent of this movement being 
shown to have been at Lichtenfels from 6 to 8 feet since 
the year 1789. * 

The work we have been noticing is illustrated with 
several valuable maps and plates, together with numerous 
woodcuts ; and the succeeding parts will be looked for- 
ward to with much interest by those who desire to know 
more concerning that veritable terra incognita, the 
interior of Greenland. 


OUR BOOK SHELF 


A History of the Tin Trade. By P.W. Flower, (Lon- 
on: George Bell and Sons, 1880.) 


THE author, who is well known as one of the largest 
manufacturers of tin plates, and alsoas having introduced 
into this country the French method of decorating tin 

lates by lithographic printing, has in this volume col- 
fected numerous interesting facts in connection with the 
early history of the manufacture in South Wales, and, 
what iseof more value, has reprinted those parts of the 
scarce work of Andrew Yarranton, “‘ kngland’s Greatness,” 
1677, that refer to his journey into Saxony for the pur- 
pose of learning the method of tinning sheet-iron. With 
these are associated extracts from other not very well 
known works, translations of the accounts of tin-plate 
making published at various times in the last century by 
Réaumur, Diderot (in the “ Encyclopédie”) and Jars, 
and those of Parkes, 1818, and Ebenezer Rogers, 1857, 
the latter from the Transactions of the South Wales Insti- 
tute of Engineers, No notice, however, is taken of the 
later and more complete account published in Percy's 
“Iron and Steel’? An introductory chapter on the metal- 
lurgy of tin, and a subsequent one on the modern manufac- 
ture of tin plate, are exceedingly feeble. The former is 
derived from such sources of informatian as Dodd's 
“ Manufactures in Metal” and the “ Beauties of England 
and Wales,” and the latter, though containing matter 
that may interest those who are acquainted with the 
details of the process, will not convey much information 
to those who arenot. The final portion of the volume deals 
with economic details and statistics ; the lattereof some 
elaboration, but from four to six years after date, and the 
prices in different European seats of mantffacture are 
represented by prices current in 1872-73-74. There. are 
several curious errors which can *scarcely have been 
expected to be found, as, for instance, the “Lamb and 
Flag” bragd on tin ingots is said to be the stamp of the 
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Duchy of Cornwall ; vitriol ıs the fume given off by heated 
tulphpr ; and the refindty in the tin-plate forge is only a 
melting-furnace? Altogethe, the author treats the South 
Wales forge process, one of the most subtle and delicate 
in the whole range of iron metallurgy, somewhat scantily. 
e . 
Mathematical Tables, chiefly to Four Figures. First 
Series. By James Mills Peirce, University Professor 
of Mathematics in Harvard University. (Boston, U.S. : 
Ginn and Heath, 1879.) 


Tuts is a well-arranged and clearly printed book of forty- 
three octavo pages. Besides four figure logarithms of 
numbers and SP colac Functions, and the circularfunctions 
themselves, it contains a table of logarithms of hyperbolic 
functions, occupying three pages, Gaussian logarithms of 
sums and differences, inverse circular functions (the argu- 
ment being the log. sine, &c.), and a special table for 
finding the logarithms of circular functions of small angles 
which is to be used by reducing the angle to minutes, an 
then adding its logarithm toa logarithm given in the table. 
There is no table of antilogarithms, butit is not needed, as 
the logarithms of numbers extend over more than a 
complete cycle, beginning with the number 100, and 
ending with 1999, so that the differences between succes- 
sive logarithms are always small. A saving of space, 
without loss of utility, has been obtained by carrying the 

roportional parts only as faras 5 instead of to 9 as usual, 

bis involves subtraction for 6, 7, 8, and 9, but the 
quantity to be subtracted is so small that the operation 
can be performed mentally. The sixteen pages of “ Ex- 

lanation of the Tables,” including a page and a half on 

yperbolic Functions, are remarkably clear and good, 

. D.E. 


Eight Months in an Ox Waggon. By E. F. Sandeman. 
(London: Gnffith and Farran, 1880.) 


Mr. SANDEMAN has written a most interesting volume 
on his experience in South Africa. His party made 
their expedition to the Transvaal in an ox waggon. It is 
the story of their adventures, during the time they were 
hunting there, that is told in this volume. The book is, 
however, by no means a diary of the daily doings in the 
Transvaal. It abounds in reminiscences of Boer life, and 
accounts of the natural history of the country. In the 
latter respect Mr. Sandeman has shown that he is a good 
observer. We can only give a few extracts, Speaking 
of ant-bears, he says :-— 

“The holes of the ant-bear are sometimes five or six 
feet deep, and large enough to engulf horse and rider ; 
but as they are generally conspicuous, they do not prove 
so dangerous as the smaller holes of the mere-cat, a pretty 
little animal between a rat and a stoat, found all over 
South Africa.” 

The various changes in the bird and insect-life in the 
Transvaal, as the day passes on, seems to be very much 
marked and curious. “As the heat of the day comes on, 
the game of all descriptions retir2s to the shade, and is 
neither to be seen nor heard, and the air is full of 
gorgeous insects of every size and colour, from the latge 
butterfly; flitting from reed to reed, to the sphinxes and 
sand-flies, whose movements as they dait and glance 
through the sunlight are too quick for the eye to follow. 
Darting after these, and glancing like little bolts of shiny 
gold or silver, set with emeralds and ruBies, are innumer- 
ably brilliantly plumaged small birds, who again retire 
into the reeds when the butterflies shut up their wings as 
the heateof the sun ceases to warm them into activsty. 
But the cooling atmosphere is far from being tenantless ; 
for, as the sun goes down, myriads of clear-winged long- 
bodied flies swarm up from the ground, and after these 
there dart out fron? their hiding-places of the day a 
devouring crowd of black-birds with white tails, who 
gobble up the flies by the dozen. A large kind wih gold 


feathers in their wings also assist at the banquet ; and a 
smart little wagtail has a larger share perhaps than either 
of the others, for he is quicker in his movements, and 
never misses his dart, When these go to bed later on, 
owls, night-hawks, bats, crickets, frogs, and jackals, 
combine to break the stillness of. the night with their 
harsh discordant cries and croakings.” 

Farther on in the book we have a long account of how 
a honeybird led the author and his friends to find honey. 
From the description one must think this bird had 
reasoning powers almost human. Throughout the book 
are descriptions of the scenery of the country. We only 
quote one paragraph :— 

“The scenery became wilder as we advanced. The 
hills were loftier and more broken up, and here and there 
covered up with thick brushwood. The veldt itself was 
strewn with quartz rocks, and rugged boulders. The 
streams were full of beautiful quartz pebbles worn 
smooth by the constant friction. Many of the rocks have 
streaks of pure iron in them, and on every side are relics 
of the volcanic action, which must have formed the 
greater part of the Transvaal.” 

The book is written in a simple and attractive style. 
It will be of considerable interest to naturalists and to 
those who may meditate a similar hunting expedition in 
the Transvaal. Wewould recommend it as an interesting 
and instructive record of a holiday. It contains a large, 
useful map of the Transvaal and the surrounding terri- 
tories. 


The Countries of the World. By Robert Brown, M.A. 
(London: Cassell, Petter, Galpin, and Co., 1879.) 


THE present volume of “ The Countries of the World” is 
devoted to Polynesia, Australasia, Malaysia, and Japan. 
The people who inhabit these islands having been fully 
discussed in another volume, there is only a brief sketch 
of them given here. The author, in his compilation, 
takes us first through the Polynesian islands, gives a 
general idea of the plants and animals peculiar to them, 
short accounts of the mode of government and the pre~ 
sent state of the country. All this is done in a pleasant 
and interesting manner. New Zealand, Australia, and 
Japan are treated in the same way. Our Australian 
colonies are described more fully. The numerous illus- 
trations throughout the book will be a great attraction to 
it. They are very well done. - 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications, 

(The Editor urgenti ts correspondents to keep their letters as 
short as dole "Dis pressure on his space ts so great that tt 
ts impossible otherwise to ensure the appearance even of com- 
munications containing Uteresting and novel facis.] 


Light of Webb’s Planetary Nebula (DM. + 41° 4004) 


THE recent discovery by the Rev. T. W. Webb, that the star 
DM. + 41° 4004 is a planetary nebula, and the attention which 
has consequently been attracted to this object, induce me to send 


. herewith the result of a measurement of its light made at the 


Harvard College Observatory. Observations are iampprogress 
supon the light, dimensions, and spectra of all known planetary 
nebule visible in this latitude, To avoid the repetition of similar 
errors, two or three observers take part in the work, and each 
makes only one series of observations upon the same nebula in a 
sits, evening. 

e photometric measurements are made by throwing the 
a of a star out of focus to such an extent that its intrinsic 
brightness becomes apparently eqyal to ehat of the nebula which 
is s&nultane§usly observed with the same eye-piece. Each 
d&termination consists in sıx comparisons made alternately inside 
and outside of the focus of the auxiljary telescope through which 
the star is seen. Whe light of the nebula is expressed by the 
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magnitude of a star, the light of which, if diffused over a circle 
one minute of arc in diameter, would be equal in brightness to 
that of the nebula. 

The star employed as a standard in the present instance was 
a Cygni. The comparisons were made upon three evenings, and 
three observers took part in the measurements. The number of 
determinations is six. If we assume the magnitude of a Cygni 
to be 1°7, asm the Durchmusterung, that of the nebula is 4'6 
on the system just explamed. The average deviation of the 
cee results is o'4, and the probable eiror of the mean 0'2. 

e scale of stellar magnitudes here adopted is that of Pogson, 
in which the ratio of hght corresponding to one magnitude is 
that the logarithm of which is o'4. Accordingly, it appears that 
the brightness of a Cygni would be equal to that of the nebula, if 
the light of the star were diffused over a circle 3’ 8 in diameter. 

In the position angle 140°, the diameter of the nebula is about 
11", and the diameter perpendicular to ,this is about 8’. The 
border of the nebula is not sharply defined, and the fainter hght 
around it isenot very regulary distrıbuted about its central 
portions, In a smaller telescope it would probably look smaller 
and more nearly circulaf, 

From the measured dimensions and brightness of this nebula, 
its total light may be computed. The result is that, according 
to these observations, we receive 590 tintes as much hght from 
a Cygni as from the nebula. Hence, regarding the nebula as a 


star, its magnitude may be expressed by 1°7 + oe or 8 6. 


The magnitude assigned to it in the Durchmusterung is 8'5. 
This close agreement must of course be regarded as accidental. 
Like most of the planetary nebulz observed here, this nebula 
shows a faint continuous spectrum, not due to the light of the 
sky, in addition to the lines denoting its gaseous character. This 
continuous spectrum is largely due to the nucleus, 
EDWARD C. PICKERING 
Cambridge, U.S., January 24 





Electricity of the Blowpipe Flame 


CoL. Ross’s experiment on the above subject seemed of such 
importance that I thought it advisable to repeat it, and it may be 
of interest to some of your readers to hear of the result and of 
the way in which my experiment was conducted. 

A compass in a closed box, to prevent the influence of air 
currents, was placed close to a brass Herapath blowpipe, ‘and 
after the position of the needle was noted the gas was lighted 
and air was blown through the flame ; no deflection of the needle 
was observed. As the compass is an-old one and there was 
probably some friction on the pivot, it was replaced by a piece 
of etised watch-spring attached to a mirror, and suspended 
1n a glass case by a single silk fibre ; this apparatus being placed 
on a stone slab, light from a lamp was reflected from the mirror 
on to a screen. The arrangement was so delicate that the needle 
was set in oscillation by the movement of the iron rod connecting 
the blowpipe with the treadle; so, to avoid any possible disturb- 
ing cause, the air was supplied by water pressure from a copper 
gas holder. When the jet was brought near the needle, the 
flame being either ın the magnetic meridian or at right angles to 
it, not the least movement of the spot of hght was perceived, 
although the screen was at a distance of about eight feet from 
the mirror, 

As this result is so mach at variance with that of Col. Ross, it 
would be interesting to know exactly how his experiment was 
performed. , HERBERT M’ LEOD 

Coopers Hill, February 4 





Triassic Footprints 


In the Quarterly Journal of the Geological Society for 
August W there 1s an interesting notice by Mr. Sollas, accom, 
panied by a figure, of a set of footprints from the Triassic beds 
of South Wales. These footprints Mr. Sollas says he has com- 
pmed with those of the emu taken in modelling-clay ; and so 
complete was the agreement that, other considerations out of 
the question, he would not have felt much hesitation in de- 
claring for the avian, and indeed ratitdus, character of the 
animal that produced them; but that because no remains of 
bids have occurred in the trias of the south-tvest, of England, 
while those of reptiles have, he refers them to either ZAccodongo- 
saurus or Paleosaurus. "i 7 

I wish, therefore, to calls attention to the fact that in these 


footprints there is shown that character of the crossing of one 

leg over the other, and of turmng apt the toe, which persons, 
who have kept poultry may have noticed as gpnspicuous in the 

walk of the doneste fowl; thateis to say, it places the foot, not 

directly forward, but across the opposite leg, turning the toe well 
out. Now this is distinctly shown in the relative positions of 
these Triassic footprints. The first, or lowermost én the figue, 

is that of the right foot, and the toes point to the right; the 
next (2) is that of the left foot, and crosses the median line of 
the animal’s path, and the toe of this (for only the middle one 

remams unobliterated), points well to the left; the third, being 

that of the right foot, crosses the median line in the same way, 

its toes pointing well to the right; but the fourth (left), though 
it thus crosses, has not the toe turned ont, because the animal at 
that point began to bend its course to the right hand, 

This track is thus, I venture to say, one made by the jaunty 
step of the light-limbed bird, and not by the slouching stride 
of the heavy-limbed dinosaur, even if this kind of reptile did 
(as has not yet, notwithstanding its ornithic affinities, been 
shown) walk erect, and exclusively on two legs; and I am 
induced to trouble you with these remarks, because just twenty 
years ago (Quart. Four. Geol. Soc., vol, xvi. p. 328) I contended 
that the existing Hatite and other wingless (or, more accurately, 
flightless) birds are the direct, and but little altered, descendants 
of those which inhabited Triassic continents in the southern hemi- 
spere, of which one portion, that formed by Australa and New 
Zealand, has been pieserved in complete, and other portions, - 
such as South Africa and South America, in less complete 
isolation since that remote period; and it seems to me that the 
footprints figured by Mr. Sollas furm»h very satisfactory evidence 
of the case. SEARLES V. Wood, Jun. 

Maitlesham, near Woodbridge, January 30 





Rainfall in the Tropics 


My studies on the dishibution of rain on the earth have oflen 
caused me to regret our want of knowledge abont the quantity of 
water falling on the oceans, especially in the tropics. The 
obse vations on the continents and large islands are very apt to 
mislead us as to what takes plac® on the open sea, As there 
seem to be very great difficulties about observing rain-gauges at ser, 
I have thought it would be possible to gain some insight into the 
matter by placing rain-gauges on the smallest and lowest islands 
to be found on the ocean, the meteorological conditions of which 
differ but very little, if at all, from those of the ocean. Tn the 
Pacific such islands are to be found in plenty ; in the Atlantic I 
would especially 1ecommend the island of St. Paul 4° N. and 
294° W.; in the Indian Ocean, the Southern Maledives, the 
Chagos, and Keeling Islands, &c. 

The rain-gauges for this purpose should be made of strong 
metal, the lower part, instead of the ordinary glass measuring- 
vessel, being also of metal. Such rain-gauges could be put on 
islands, especially uninhabited, and taken up and the amount of 
water fallen measured after some months, or even a year or 
moe. The measurement would be but a rough one, as the 
evaporation could not be strictly accounted for, and we would 
certainly know very little as to the distribution of rain during the 
year; but with all these drawbacks, even an approximate know- 
ledge of the quantity of water falling in strictly oceanic climates, 
far from the disturbing influence of land, would be very impor- 
tant for meteorology. Even a few figures as to the total annual 
rainfall in parts of the ocean, which are for some months in- 
cluded in the ‘‘doldiums,” and those where the trade-winds 
blow steadily the whole year, would very much increase our 
knowledge, more than a great number of obseivations taken on 
mountainous islands, where local conditions modify the quantity 
in the eatreme. 

I refrain from further practical details, as thege will be better 
provided for by British meteorologists and seamen, in case they 
should accept my suggestion. A, WOEIKOF 

St. Petersburg, January 21 





Mountain Ranges 


THE reply which Mr. H. B. Medlicott has made to me in 
NATURĘ, vol. xxi. p. 301, seems only to obscuie rather than set 
aside or remove my objections, In the second serffence it is said 
that I “take geologists to task for not making their descriptions 
to fit in with my delineation of purely swperficial features,” But 
my complaint was bated, not on my delineation, but on a trigo- 
nometryal survey; and it was caused by a description—*not of 
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the geology, but of the physical geogiaphy of India, in connec- 
tion with a map of ae | ranges, that has nothing geological 
about at. It is J is ressly geographi art of the 
manual that I fc the ee range of sno ake in the 
world omitted from a geographical notice and delineation of the 
Himalaya. I did not allude at all to geology. 

Mr. Medlicett contends that the omission "was due to the 
irrelevancy of the great range to the matter in hand. But how 
cana great ionge of the Himalaya be irrelevant toa geographical 
description of that mass, or to a special map of the hill ranges of 
India? And why should a prominent and leading featuré be 
treated as a mere incident? In fact the omission was plainly 
due to the survival of an old error or ‘‘ antiquated theory,” 
which confused the snowy peaks seen from the Indian plains for 
the most part with the water parting of the Sanpu and Ganges 
basins, although the latter really forms a distinct but parallel 
range further to the north. In these days a clear understanding 
of the superficial or geographical aspects of the mountains on 
the frontier of India cannot be overrated. The statesman, the 
warrior, and the trader alike stand in need of it; and misleading 
or confused representations of the subject may become of serious 
moment, The ignored range is indeed to a great extent the 
limit of the Tibetan’ Plateau and of the Chinese Empire, 
the relations of which with India are rapidly tising into 
importance. 

. Medlicott’s appeal to ‘the great gneissic axis” is not less 
unfortunate than the argument which he derives from “irrelevancy.” 
If “ the great gneissic axis ” divides on the west of the Sutlej, it 
may be presumed to be intact on the east of that river, where in 
consequence it would be the more entitled to delineation and 
notice, But the only parts of the Southern Himalaya inserted 
in Mr. Medlicott’s map of the Hull Ranges, are the Pir Panjal 
and Dhanladhar, on the west of the Sutlej. Is there any ground 
for identifying ‘‘the great gneissic axis” with the Northern 
Himalaya, which alone 1s delineated east of the Sutlej, in prefer- 
ence to the Southern Himalaya which is omitted? It is enough 
to say that neither of those ranges has been sufficiently explored, 
to admit of a general conclusion on the subject. Therefore it 1s 
fair to add that even geologists must refrain for the present from 
accepting Mr. Medlicott’s dictufn in that respect. 

Mr. Medlicott’s penultimate sentence baffles my best efforts to 
understand it. It seems to be meant to be applicable somehow 
to the region between the Indus and Sutlej. 

In conclusion I can find no good ground for treating the views 
of geographers and geologists as wide apart, merely because a 
great geographical fact has been neglected in an important 
geological work ; and I hope that the omission will be rectified 
in future editions. TRELAWNY SAUNDERS 





On Halley’s Mount 


PzRMIT me to mention two suggestions which have begn made 
with 1eference to the aiticle ‘‘On Halley's Mount” in NATURE, 
vol, xxi. p. 303, viz. :— 

1. That some mention should have been made therein ielative 
to Dr, Halley’s official investigations (vide Phil. Trans., vol. 
xvii. Fr 96% 1693). A 

2. tit was nof at Dr. Halley’s private expense? that the 
“Piincipia” was published, although it was in consequence of 
his urgent persuasion that Newton produced his great work 
(cf. Preface to the ‘‘ Principia”), 

It may be remarked that there is a biographical sketch of 
Edmund Halley in Mr. Crookes’s Monthly Journal of Science 
for February, and that the Astronomer-Royal has signified his 
hearty approval of the idea of the proposed monument in St. 
Helena. 

THE WRITER OF THE ARTICLE ‘‘ON HALLEY’s Mount” 

2, Eastern Vijas, Anglesea, Gosport 





“A Speculation Regarding the Senses” 


In a letter bearing this title (NATURE, vol. x1. p. 323) your 
correspondent, “M.” while indulging in a most extraordimary 
“speculation,” observes that zt is ‘‘ not without some encourage- 
ment in aetual fact.” He then adds: ‘* The ascertained fags 
of clairvoyance and mesmerism are what I have more especially 
in view,” &c. “Now, whatever may be the case with clairvoyants, 
I think, to quote from ‘‘M.,” that it must certainly ‘‘ require 
some peculiar state of mental calm” to enable a man, when 
writing in a journal professedly scientific, thas quietly to assume 

1 AS inferred from Whewell's “ History of Inductive Sciences,” 


the truth of all the astounding class of phenomena to which he 
alludes as ‘‘ascertained facts.” Clairvoyants, spiritualists, a 
hoe genus omne, often complain that scientific men are arrogant 
in their treatment of, or allusions to, the alleged marvels of the 
modern séance; and if we have regard to the jaunty manner in 
which Dr. Carpenter rides his favourite hobby along ‘‘ the high 
prori road,” I do not deny that the spiritualists have sufficiently 
good ground for complaint. Bnt let them not meet arrogance 
with arrogance, or speak about facts which, at the best, are 
highly doubtful as facts which have been ‘‘ ascertained.” 
y object, however, in writing this letter is not controversial. 
I desire merely to represent to ‘‘M.,” and any other of your 
readers who may believe in the alleged phenomena of clairvoy- 
ance, that it is their duty to have these ‘‘ facts” properly sifted, 
examined, and published. I have myself taken a good deal of 
trouble to investigate the ‘subject, and, while meeting with a 
vast amount of humbug, have also met with one or two things 
that I am unable satisfactorily to explain. I therefore desire_to 
prosecute my researches in this direction, without ejther bias or 
rejudice, should I be able to meet with suitable material. If 
‘M.” and his friends are right, and if 2 should satisfy myself 
that they are so, I should give a wide publicity to my methods 
and my results. If the phenomena should admit of repetition, 
I should have them witnessed and attested to by a selected num- 
ber of the leading scientific men of the day. te would then be 
time for “ M.” to spaak about such “facts” as ‘ ascertained.” 
Here, then, is a fair offer by “fa man of smence’’ to investi- 
gate any or all of ‘‘ the powers of darkness ” without any feelings 
of animosity against them. Will any clairvoyant or sptrituakst 
who really believes in his own belief supply me with an oppor- 
tunity of so doing? Any letters addressed to the care of the 
Editor of NATURE will be forwarded to me. E.R.S. 





Perforated Stones in River Beds 


TRAVELLING some months ago among the Cumberland lakes, 
I.was walking with a friend in advance of our conveyance 
through a narrow road, when my attention was suddenly arrested 
by the presence of some interesting shells and stones on the 
window-sill of a peasant’s cottage, Stopping to admire them, or 
rather having taken some of them up in my hand, the woman of 
the house—an intelligent person—came out, whereupon I apolo- 
gised for my seeming rudeness, and asked where she got them. 
She at once accepted my apology, and added that they, pointing 
to the shells and stones, were often Jooked at by other travellers. 
She further added that they were common enough in the Derwent 
River hard by, and she made no difficulty at all about accepting 
sixpence for the two of them I selected. 

Now as I have travelled a good deal in the public service and 
otherwise, and seen many mountain and other streams in my day, 
without ever meeting any of these perforated stones, I would hke 
to know if they occur elsewhere, and if so under what circum- 
stances. The Derwent, a com tively small and gentle stream, 
flows, as we all know, thiough the beautiful valley of Borradale 
into the pretty Jake of the same name, near Keswick. I do not 
know anything of the geology of the district, but there are slate 
quarries and lead mines in the vicinity, and one of my stones 
partakes indubitably of the former quality. The other is as clearly 
a piece of granite, and if water be the sole tunnelling agent in 
these substances, both well illustrate the truth of the old Latin 
prase, ‘Gutta cavat lapidem, non vi, sed seepe cadendo,” 

Another thing that struck me in connection with them was the 
extraordi ikeness of one Of them, at least, to the stone axes 
or hatchets (I forget just now the technical name} figured by Sir 
John Lubbock in his ‘‘ Prehistoric Times.” This was so striking 
and obvious that, holdiug up the specimen, I said to my friend— 
a gentleman connected with the Press—‘‘ Surely Lubbock must 
have made a mistake, and taken one of these for a prehistoric 
implement.” Further observation only tends to coi first 
impression, and I shall be glad to hear if any similar doubt has 
occurred to others on sight of these objects. I will also be 
anxious to hear if they are as common in the Derwent o other 
rivers as this woman’s language would imply, and I will other- 
wise feel obliged for such information respecting them as the 
courtesy or curiosity of.your readers may enable them to supply. 

Warmington Wa, CURRAN 





e 
° Politics ang” Science 


Tue Duke of Somerset, after “considering all the oppres-. 
sions that are done under the sus,” writes about them all, 
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whether limited monarchy, aristocracy, or democracy, in much 
the same dissatisfied and despairing tone in which the Preacher 
of old did. But he concludes his book with drawing comfort 
from a source which his predecessor of old pronounced impos- 
sible. He says :— 

t“ There is yet one branch of human pro which we may 
contemplate with umixed satisfaction, and that 1s, the progress 
of science, both in its discoveries and its adaptations to the 
convenience and civilisation of mankind. It may be hoped that 
the acquisitions of science may become an enduring benefit to 
the world, not to be again obliterated and lost amid the political 
convulsions to which society may be subjected. 

“To this pro the scientific men of every country may 
contribute, whetber they live under a despotism or under a 
constitutional government. The pursuit of truth for its own 
sake is the noblest occupation of the human mind, and from 
this pursuit it seems prohoble that mankind will reap the richest 
reward.” 

A fairer comment frox a more qualified and disinterested 
writer was never made upon the motto of this journal— 

g » 


“To the solid ground 
Of Nature trusts the mind which builds for aye?” 


W.O. 





Scientific Jokes p 


You can hardly expect a// your readers to see through the 
jokes at p. 337 of your last number. I instance only two out of 
man 


y. 

“The energy of heat is made up of heat and temperature ” ! 
This may set some earnest but ignorant students to find Agw 
Joule’s Equivalent depends on temperature: and it would be well 
to warn them, 

“Profs, Ayrton and Perry have developed a theory of ter- 
restrial magnetism . . . which coincides well with facts.” Here 
the reader should have been told that Rowland has proved that, 
according to this.theory, the moon would have been repelled 
into the profundity of space, and the greater part of the eaith’s 
surface, including its atmosphere, torn off by the enormous 
electric forces involved. G. H. 





Stags’ Horns 


CONCERNING the disappearance of cast horns, the theory that 
stags retire to secluded spots, about the time for shedding their 
horns, mentioned by B. W. Barton in NATURE, vol. xxi, p. 325, 
may be perfectly correct where the animals have woods to go to, 
but this opinion cannot hold good with the thousands of reindeer’ 
that frequent the barren lands of the north-east part of America ; 

et it is rare to find on these ‘‘ barrens” the shed horn of either 

uck or doe, although the latter drop their horns in May or 
June, when at or on their “way to their far north summer 
quarters, 

As far as I have observed, the new horns of the male rein- 
deer {in the wild state) do not begin to grow until weeks after 
the ald ones have dropped off, and there is no danger of one 
stag ‘‘disturbing” another, when aX have their horns in the 
tender velvety stage ; in fact, no animals can be less pugnacious 
than these fine creatures are during eight months of the year. 

2, Addison Gardens, South Kensington, Feb, 7 J. RAE 





Apropos of the question of stags’ horns, I have just come upon 
the following in Miss Bird’s “Lafe in the Rocky Mountains.” 
Describing the so-called ‘‘ Parks” of the Rocky Mountains as 
“thigh-lying valleys large and small, at heights varying from 
6,000 to 11,000 feet,” she says, ‘“‘Parks innumerable are 
scattered throughout the mountains, . , . They always lie far 
within the F-ot Hills. . . . Hundreds can only be reached by 
riding in the bed of a stream, or by scrambling up some rarrow 
cañon tieit debouches on the fairy-like stretch above. These 
parks are the feedmg-grounds of innumerable wild animals, and 
some, hke one three miles off, seem chosen for the process of antler- 
casting, the grass being covered for at least a square mile with the 
magnificent branching horns of the dk.” P. 122, B W.S. 





“Song of the Screw” e 


Pror. Tait has inadyertently attributed to the’ late lamented 
Prof. Clerk Maxwell (NATURE, vol. xxi. p. 321) am effasien of 
mine consisting of a synopsis of Dr. Ball’s Treatise on Screvts, 
Swen appealed in ATURE, Vol, xiv. p. 30 under the above 

e 


As a very humble poet, the occurrence of such a mistake has 
satisfied my highest ambition ; and I feal like a second Chatterton,» 
J D. EVERBTT 
FEE 
The Post Office and the Telephone 


PRAY allow me to correct’an important mispript which has 
occurred in the last paragraph of the abstract of my address 
which you were good enough to insert in your last number. I 
said that the Post Office did not wish to restrict or in any way to 
interfere with the use of the telephone; our only object was to 
prevent the establishment of a particular brank of Post Office 
telegraph business without, not with, its licence or consent. 

General Post Office, February 9 W. H. PREECE 





KARL VON SEEBACH 


EOLOGISTS will leain with universal regret of the 
death, after a painful illness, of the distinguished 
Professor of Geology at Gottingen, Karl von Seebach. 
Although Prof. von Seebach was still a young man at 
the time of his death, he had already made his mark in 
science, and his career promised a distinguished future. 
Von Seebach’s earliest studies were devoted to strati- 
graphical geology and paleontology, and he devoted 
much time to the preparation of a geological map of the 
kingdom of Hanover, and to his earnest labours much of 
the excellence of this map is due. The result of Prof. 
von Seebach’s studies of the stratified rocks of Hanover 
are embodied in a number of separate memoirs and in 
his well known treatise “ Die Hannoverischer Jura.” 
During his later years Karl von Seebach’s studies were 
devoted to wider questions, and the investigation of 
volcanic phenomena occupied his attention. He visited. 
the island of Santorin and wrote an important work on 
the eruption of 1866. He also published several interest- 
ing memoirs on the volcanoes of Central America, a 
district which he visited in 1865. Geological science has 
sustained a heavy loss by his early death. 


. 





ARTHUR JULES MORIN 


TEHE serious illness of General Morin to which we 
alluded in our last number, was followed by his 
death at Parison Saturday, February 7, in his eighty-fifth 
year. Arthur Jules Morin was born at Paris, October 17, 
1795. He entered at an early age the famous Ecole 
Polytechnique, but was summoned from his studies during 
the fatal campaign of 1814 to assist in the defence of 
Panis, and rendered good service in the brigade of artillery. 
At the conclusion of peace he devoted four years to prac- 
tical studies in military engineermg at the Ecole Appli- 
cation of Metz, and entered the army as lieutenant in a 
pontoon regiment. His mulitary career was marked bya 
rapid and regular promotion through the different es, 
terminating in his appointment as an Artillery General of 
Division in 1855. , 
General Morin’s reputation rests however chiefly on his 
achievements in the peaceful departments of physical 
research, as well as on’ unusual executive abilities in the 
same'connection. As an investigator his attention was 
directed almost entirely to the solution of problems in 
mechanics. In a remarkable series of memoirs presented 
to the Academy at Paris, duiing the years 1833-1835, 
Morin gave the results of exhaustive experiments on 
friction, and established the three general laws of this 
part of mechanic$, viz. :—Friction is proportional to the 
pressure exerted by a body on the supporting surface; 
depends on the nature and smoothness of the surfaces in 
contact, but not on their superficies ; and is independent 
of the 1apidity of the motion. Equally well-known is his _ 
ingenious oa for determining the laWs of falling 
bodies, in which a pencil attached to a falling weight, 
describes a curve on a Sieg Poona tod cylinder, rotating 
alongside the path of the descending body. The para- 
bolic curve,obtained by this simple but exact contrivance, 
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slemonstrates most perfectly the proportionality of the 
spaces descri to the squares of the times employed 
in their description. In thig connection should also be 
mentioned his valuable inventions of the dynameter of 
rotation, and the dynametric crank. In 1853-1854, 
Morin com*nunicated a most valuable series of ex- 
perimental results on the resistance of building materials, 
by means of which he established several important prin- 
ciples of practical application in the solution of archi- 
tectural problems. Among less prominent researches, 
mention should be made of those on gun-cotton (1849), on 
the production of carbon monoxide in rooms heated by 
iron stoves (1869), and on the preservation of flour (1870), 

As an author, General Morin is best known by his two 
works “ Leçons de Mécanique pratique” and “Résistance 
des Maténaux” (1853); as well as by able reports on 
various technical and military inventions referred to him 
by the French War Department and the Academy of 
Sciences. 

General Morin’s executive abilities have long been 
-appreciated and utilised at Paris. After occupying for 
some time the chair of mechanics at the Conservatoire 
des Arts et Métiers, he was appointed director of this 
mmportant establishment in 1849. Under the thirty years 
of his régime the efficiency and influence of the Conser- 
vatoire been vastly increased and strengthened, 
until it has become the chief auxiliary in elevating and 
- educating the artisan classes of the Fiench capital. In 
1855, General Morin occupied the difficult and trying 
position of president of the commission for the fist 
Universal Exhibition held at Paris. In 1862 he was 
elected president of the Fiench Society of Civil Engineers. 
-Since 1858, he has been a grand officer in the Legion of 
Honour. He was elected a member of the French 
Academy of Sciences in 1843, as successor to Coriolis 
in the section, of mechanies, and has always maintained 
an influential position in the actions of that body. 

T.H N. 





PRE-HISTORIC MAN IN JAPAN! 


R. MORSE seems to claim for the shell-mounds 
lately investigated by him at Omori (wrongly spelled 
Omori throughout his monograph), a small village a few 
miles from Yedo, an antiquity as high as that of the 
Danish: kitchen-middens. I cannot help thinking the 
conclusion a hasty one, or, at least, not warranted by the 
facts set forth in the monograph in question. The shell- 
mounds are therein described as situate about half a mile 
from the shore, and the principal heap is stated to be 
some ninety metres in length by about four metres in 
breadth, It is now, I believe, completely swept away. 
These mounds consist for the most part of shells, little, 
1f at all, distinguishable from what are still to be found 
in abundance along the shores of the Gulf of Yedo, 
mixed with fragments of pottery, implements of stone 
and horn, clay ornaments and “tablets,” together with 
bones of the monkey, bear, deer, dog, wild boar, and of 
man, the human bones or their fragments being nearly 
as numerous as those of the remaining mammals. Of 
the eighteen lithographed plates with which the mono- 
graph is embeljished, fifteen are devoted to the delineation 
of fragments of pottery, and one cannot but regret 
that some of this space was not used for drawings of 
the bones and shells, especially of such» of the latter as 
are stated to belong to extinct species. A figure, too, of the 
right lower jaw of the “large baboon-like ape” alleged 
to be “‘cestainly unlike anything found in Japan to day,” 
and supposed to belong to a species of cynopithicus Sic), 
would have been a most welcome addition. The ag- 
ments of pottery, of which drawings are given, do not 
*“ Memoirs of the Scien@ Department, University of Tokio, apan,” 
vol. i, part 1. “Shell-mounds of Omọr.” By,E S Morse, Professor of 


Zoology» University of Tokio, Japan Published by the University of 
Toko, Japan. Nisshusha Pnnt.rg Office, 2539 Gaz x . y 


tell us much. A coarse ware, with not very dissimilar 
ornamentation, is not hard to meet with in country 
villages, and inferior specimens of the well-known 
“banko” faience are commonly adorned with lines, 
strokes, dots, and “ hatchings,’’ that bear no little resem- 
blance to those delineated in Mr. Morse’s figures. The 
drawings and descriptions of the stone implements do not 
help us towards pronouncing upon their antiquity. The. 
distance of the shell mounds from the shore is in no way 
remarkable, and does not of itself prove any change of 
level since the period of .their accumulation. Clear 
evidence, however, but of a very different nature, may be 
found in the neighbourhood of Yedo and Yokohama, of 
alternate elevations and depressions of the land, and it is 
robable that at the present day the wateis of the Gulf of 
Vedo are slowly receding. Remains and traces of shell- 
heaps of quite modern date are common enough in the 
provinces of Musashi and Sagami, and dotbtless else- 
where also, at a considerable distance from the shore, 
even far inland, Iam inclined to believe that the dog is 
not indigenous to Japan, but has been introduced from 
China. The Japanese name “inu,” indeed, seems to be 
connected with the Chinese word for dog “Kiuen” (cf. 
Greek kov, Latin canis)? Lastly, the “adzuma,” or 
eastern region of the main island was probably peopled 
chiefly by an Aino race, up to the fourteenth or fifteentk 
centuries, Yedo was not founded before the close of the. 
sixteenth century. Legend, indeed, tells us that Nikké 
was “ spend Ty the Buddhist saint, Shéd6 shénin, in. 
the eighth century, and that shrines were erected there 
towards the middle of the nimth century; but it seems 
probable that up to at least as late as the fourteenth 
century the country east of the Hakoné Pass was princi- 
pally inhabited by an aboriginal race. 

Upon these grounds, and in the absence of materials 
for instituting a compaiison between the mound-shells- 
and recent forms, I should hesitate to assign a higher 
antiquity to the Omori heaps than the thirteenth or 
fourteenth century, and it seems to me more probable that 
they were the work of an Aino race than of contempo- 
rarjes of the builders of the Danish middens. The ques- 
tion of cannibalism I have not space to discuss, We 
know so little about the Ainos and „their customs that it 
1s impossible to say whether these might or mht not 
explain the occurrence of human bones in the heaps with- 
out loading the memory of a docile and gentle folk with 
the odious charge of anthropophagism. 

Some of Mr. Morse’s statements require considerable 
modification. The chronicles of Japan do not run back for 
1,500 years, or for anything like that period. The legends. 
run back, it is true, much farther, some millions of years 
indeed, but the oldest Japanese book extant, the “ Kojiki,” 
a mere collection of myths, was compiled in the eighth. 
century of our era. The art of wnting was introduced 
from China, hardly earlier than the sixth century, and the 
annals of Japan up to quite recently presented such a 
mixture of fact and fable that they are of but small his- 
torical value. I must add that the statement in the pre- 
face that “ there is no other country in the world where so 
great a number of gentlemen interested in archxology 
can be found as in Japan,” is to me a most surprising 
one. i 
The lithographs are excellent, and the paper and typo- 
graphy are good; but surely Mr. Morse will hardiææplease 

is Japanese friends by patting them upon the back, as if 
they were clever savages, because they have performed 
the not very extraordinary feat of making paper with 
European’ machinery, and under European superintend- 
ence or instruction, and the still more insignificant one, 
for some ten or fifteen years familar to the native com- 
positors of a dozen pnnting offices in Yokohama, of priiit- 
ing æfew scere pages of Engh$h with tolerable clearness 
antl accuracy. FREDK. V. DICKINS 


2 Deg’s esh is still eaten in Some provinces, 
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- THE STUDY OF EARTHQUAKES IN 
z ooo SWITZERLAND 
UGH much has already been done for the inves- 
ation of earthquakes, it must be admitted that yet 
yaits to be done, and that we are very far from what 
considered as a scientifically organised system 
bservations of earthquakes. Therefore all lovers of 
tence will be much pleased to see that the sixty- first 
~ meeting of Swiss Naturalists, which was held in 1878 at 
Bern, appointed a special commission for the study of this 
:: -important subject. The Commission, which consisted of 
< Prof. Forster, of Bern, as president, Prof. Albert Heim, of 
Zurich, as secretary, Professors Atsler, of Schaffhausen, 
< ©. .Forel, of Morges, Hagenbach, of Basel, Soret, of Geneva, 
«and M, Billwiller, Director of the, Statistical Board of 
Zurich, chose the telluric Observatory at Bern as its 
central board, and, after having put itself into communi- 
cation with foreign qbservers, it began with the elaboration 
of a scheme for the organisation of a wide system of 
«observations on earthquakes in Switzerland. 
scheme elaborated by the Comynission is to provide 
three chief stations (Bern, Basel, and, if possible, 
eneva) with first-class seismometers, and then to 
organise a wide net of second-class stations provided 
“vith simpler instruments. As to the latter three different 
apparatus were proposed, and will be submitted to experi- 
‘ment, Prof. Amsler’s seismometer is a pendulum, pro- 
vided at its extremity with a pencil which draws a line on 
a blackened paper when it is set in motion by a shock of 
earthquake; the time of the shock is determined by 
connecting the pendulum with a clock which is stopped by 
; of. an electrical current as soon as the pendulum is 
» motion. The apparatus of Prof. Forster is the 
ion mercury seismometer, but the usual cup with 
mercury is replaced by two Y-like glass tubes, the upper 
branches of which are directed to the four chief points of 
the horizon. Finally, the seismometer of Prof. Hagenbach 
the simplest one; it consists of three hollow metallic 
with heavy tops, which are placed vertically 
ona pimple ple when the plank is brought 
10tion by a shock, the cylinders fall down, and show 
‘the direction of the shock (rolling being prevented by a 
Jayer of sand which is strewn on the plank), and as they 
are. of different sizes, it is only the smaller one which falls 
when the shock is feeble, and all three when the shock is 
-a strong one. We do net know what results might be 
attained by means of the cylinders, but we fear that the 
pendulum and the mercury seismometers will prove far 
more. difficult. to manage, and that they will give less 
r tory results than might be expected. In every 
seismometers will be submitted to a thorough 
before being introduced into practice, and Prof. 
ster has already constructed a special apparatus for 
trying them. A thick plank, 150 lbs. weight, is suspended 
ina room on three strings, and, the seismometer being 
: placed on it, shocks of various intensity are communicated 
the plank by means af a heavy lead-pendulum; 
reover, we daresay that an earthquake will not be 
ng in coming to tell what is the practical value of the 
‘new instruments. 
Besides, the Commission has taken steps to interest 
the public in this class of observations, and Prof. Heim 
has Just published a pamphlet on the nature and causes 
-of earthquakes, and on the means of observing them 
without instruments. This pamphlet, which will be 
translated into French by Prof, Forel, will be sent to all 
‘members of the Swiss Society of Naturalists «and of the 
“Alpine Club, as well as to the meteorological and tele- 
graphic stations and to the editors’ of all Swiss neys- 
apers. Further, special leaves, containing each a series 
questions on the chiefefeatures of añ eagthquake, are 
inted, and they will be sent in great quantities through- 
Switzerland. The whole countsy is divided into 
1 regions, each member of the,Commission being 


































































intrusted with one of them; andas soon as the 
papers announce an earthquake, the member of 
Commission in whose region it has occufred immediate 
sends the printed leaflets With questions to all. perso 
who might give any information about it. All inform: 
tion is represented on a map and inscribed in a special 
book, another book being used for collecting all informa- 
tion about former earthquakes, i 

Such are the important steps taken up to the present 
by the Commission, and we hope that soon a widely- ` 
spread organisation will afford us detailed and accurate. 
information on all earthquakes in Switzerland. 





THE HISTORY OF VESUVIUS 
YEAR 1879 EE T 
PRO. JOHN PHILLIPS, in his admirable mono- 
graph on Vesuvius, has given a history of the 
mountain from the earliest times to the end of the year 
1868. Palmieri, in his detailed description of the erup- 
tion of 1871-72, continued the history to the end of the. 
latter year; and in NATURE, vol. xix. p. 343, the present 
writer has described the comparatively. uneventful life of- 
the volcano from 1873 to the end of 1878. | ; 
although unmarked by any ‘special and par 
turbance, has furnished facts not unworthy o 
It will be remembered by readers of the f 
on the subject, that at the conclusion of the great fu 
1872, a vast abyssmal crater, 250 metres deep, ly 
as many in diameter, was left in the great cone of 
Vesuvius. After three years of comparative rest, during: _, 
which carbonic acid, sulphurous acid, and ultimately 
hydrochloric acid, were evolved from fumeroles in the 
bottom and sides of the crater, a deep chasm opened on 
December 18, 1875, from which dense volumes of smoke 
issued. At night the smok@ could be seen to be illumi 
nated by the reflection of the light emitted. bythe molte 
lava within. A small eruptive. cone was. soi 
over a portion of this chasm, which increased 
and emitted small quantities of lava: On the 4 
November 1, 1878, the lava which had spread itself over 
the floor of the crater of 1872, rose to the lowest portion. 
of the edge of the crater, and commenced to’ flow. down. 
the great cone in a north-westerly direction, towards the 
Atrio del Cavallo. The secondary cone rose to a height 
of about 20 metres, and exhibited a fair amount: of | 
dynamic activity when I visited it on December 29, 1878 
(v. p. 344, doc. cit). ; 
During 1879 small lava streams appeared from timeto: 
time on the sides of the great cone, sometimes flowing: a”. 
little distance downwards in a north-westerly direction, . 
and occasionally towards the north-east. Prof. Palmieri; 
in a MS. account of “Il Vesuvio nel 187¢ i 




































questionable whether it would be advisable to attempt the 
ascent. Moreover, the temperature of the wind was. 
— 3° C. (26'4° F.), and it blew with intermftent gusts of 
great violence. However, the guide determined to make 
the attempt, but he asserted that 4t would be impossible 
to ascend the cone by the usual path which proceeds _ 
nearly dug west from the observatory, as the wind was 
6 e 
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blowing from the north-west, and we should be more or 
*less in the teeth of it. eAccordingly we bore to the south- 
west? so as toeget the mountain between us and the 
wind. Even thus the asc®t was very trying; violent 
gusts of wind sometimes caught us, and volcanic sand 
and small gstones were blown across our path. On 
arriving at the summit I saw that the small cone, which, 
when I had seen it a year before, was no larger than an | 
iron furnace, had in the course of the year increased | 
both in bulk and height. It now reaches to a height of 
more than fifty feet above the rim of the great crater, and 
very large masses of cinders have accumulated around 
it, 


activity was considerably greater than it had been the 
year before, and large masses of scoriæ were ejected to 
a considerable height at frequent intervals. The lava 
surged up within the throat of the cone very frequently, 
from the sudden disengagement of vapours within the 
seething mass. Near the base of this cone a small hole, 
apparently about five feet in diameter, had opened to 
give vent to lava, the great pressure of which had pre- 
vented it from rising high in the cone, and had caused 
the latter to give way at the point of least resistance. 
Two streams had recently flowed from this ; a small one 
towards the south-west had not reached the rim of the 


Moreover, it has almost filled up the great crater of | crater; it was red-hot, not more than two inches beneath 


1872 by masses of lava and scoria. When the crater | the surface, but we ran over it with no worse result 
gets quite filled up, and the throat of the small cone 
choked with lava, we may look for a grand paroxysmal 
outburst like that of 1631 or 1872. 

The cone of November, 1878, was giving off dense 
Its dynamic 


volumes of white steam and reddish smoke, 


than scorching our boots. The other stream—the main 
stream of December 17, 1879—(vide the accompanying 
woodcut) had flowed towards the north-west, and had 
found its way into the Atrio del Cavallo, ai 

As we watched the lateral ġøcce, the lava within it 





became furiously agitated ; it was thrown up three or 
four feet above the opening, exactly in every respect re- 
sembling small geysers which Ihave seen at Reykir, and at 
Haukadalr in Iceland; and presently the liquid mass 
filled completely the docca, and flowed over as a very 
fluid stream along the course of the lava of December 17. 
By the timg we reached the Observatory again, the 
stream, which was about twenty-five feet wide, was seen 
to have flowed over the rim of the crater ; by ten o'clock 
the same evening -it had flowed half way down the great 
cone, and by I A.M. the next morning it had reached the 
Atrio del Cavallo, presenting an appearance almost pre- 
cisely similar to that of the stream of December ,17. 
Dense clouds of vapours marked the course of the stream ; 
a good dea? of hydrochloric acid was disengaged ; and 
the icy tramontana in blowing over the liquid mass was 
converted into an umbearably hot furnace-breath. The 
next day (January 14) the energy of the mountain ap- 
pearetl to have slackened; and on the morning, of the 





15th a good deal of snow fell, and the course of the lava 
stream was well shown by a jet black line through the 
snow. 

The lava is very leucitic, and is somewhat similar to 
that of 1871. The fumeroles have afforded copious 
sublimations of chlorides and sulphates, in which the 
spectroscope has revealed the presence of lithium and 
thallium. The gases evoked nearest to the tre of 
activity are sulphurous acid and hydrochloric acid. Car- 
bonic acid still appears in some of the remoter sources 
of emanations. 

Prof, Ralmieri, in the MS. to which I have alluded 
above, writes as follows :—“ This long and mild eruptive 
period, in which Vesuvius has become a mere imitator of 
Stromboli, will not in our opinion come to an end without 
displaying pore decided activity, “The whole history ot 
Vesuvius, though its greater eruptions only have been 
chronicled by ansient writers, may be divided into periods 
of activity, with ogcasional phasts of violence, and short 
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intervals of rest. And the greatest eruptions have gene- 
rally indicated the last phase of long periods of moderate 
activity, —— that escaped the notice of the early 
writers. The true history of Vesuvius could not have 
been written until after the establishment of the present 

. The seismograph of the observatory gives 
the most accurate indications of the eruptive attempts 
(dei conati cruttivi) of the mountain and of the degree of 
its dynamic activity.” 

Two other facts require to be alluded to before we close 
the history of Vesuvius in 1879. The one is the alleged 
discovery by Prof. Scacchi of a newelement in the yellow 
and green incrustations found on the lava of 1631. The 
former of these he believes to be vesbiate of aluminium, 
the latter vesbiate of copper. The element is named 
Vesbium, from an old name of Vesuvius mentioned by 
Galen. The subject requires further investigation before 
we can asseft with any confidence that a new element has 
been discovered. 

The second fact is that the Vesuvius railway, from the 
base to the summit of the cone, more than 1,000 feet, 
with an average slope of 32°, has besi commenced, and 
is progressing thus far favourably. The work is slow, but 
labour is cheap; we saw fifteen men dragging a single 
beam of wood up the cone. We are inclined to regard 
the whole thing as a very hazardous commercial under- 
taking. For to begin with, if the company charges 20 
lire for each ascent, it will be long before a fair interest 
can be paid on the original cost and the working expenses. 
Moreover, the property is insecure, a stream of lava on 
the south-west side of the cone would destroy the line 
at once, and a violent earthquake would throw all the 
machinery out of gear. G. F. RODWELL 





; THE CRAYFISH? 


S ooN and lowly as most may think the crayfish, 
, it is rA so full of wonders that the pratet 
naturalist may be puzzled to give a clear account of it.” 
The words rom von R of, who in 1755 contributed 
iis share to our knowledge of the animal in question, are 
cited by Prof. Huxley in the preface to the careful account 
of the English crayfish and its pedate congeners, 
which forms the latest volume of the International Scien- 
tific Series, The book is not designed for “ general 
readers,” those somewhat duxurious but presumably intel- 
ligent persons for whom so much scientific knowledge is 
opped and spiced at the present day. It is, as we 
ther from the author's statement, intended as an intro- 
uction to serious zoological study, for those who will turn 
over its pages, crayfish in hand, and carefully verify its 
statements as to details of structure with scalpel and 
microscope. To these and also to those who are already 
well versed in crustacean anatomy, the book will have 
great value and interest ; to the latter more especially, 
as showing how in the careful study of one organism we 
are “brought face to face wigh all the great zoological 
uestions which excite so lively an interest at the present 
y,’ and as an exhibition of that “method by which 
alone we can hope to attain to satisfactory answers of 
these questions.” 

Acrayfish is treated in this volume from the point of 
view gf “science,” and in the first s we have some 
excellent observations (recalling earlier remarks of the 
author’s in the same sense) directed to. clearing up that 
mystery which good people will insist on throwing 
‘around that ever-more-widely-heard term. ¥ Common 
sense,” says Prof. Huxley, ‘‘is science exactly in so far 
-as it fulfils the ideal of common sense ; that is, sees fagts 
as they are, or, at any rate, without the distortion of 
“prejudice, and reasons from them in accrdagce with the 
‘dictates of sound judgment. And science is simply cam- 


14 The an Introdigtion to the Study of Zoology.” By T. H. 
Peas EI sates See ale PF 





mon sense at its best, that is, rigidly accurate in obser» - 


vation, and merciless to fallacy ein logic.” In the pre 
ceding quotation Prof. Huxley is (in a legitimate arfd in- 


telligible way) using the wor@ ‘‘ science” in place of “that 


quality of mental activity by which science is produced,” 
Immediately afterwards he speaks of sciencg as the pro- 
duct of certain mental operations, in a passage which 
pensei great beauty whilst setting forth fundamental 

ut neglected truths as to the source and scope of human 
knowledge. “In its earliest development knowledge is 
self-sown. Impressions force themselves upon men’s 
senses whether they will or not, and often against their 
will. The amount of interest which these impressions 
awaken is determined by the coarser pains and pleasures 
which they carry in their train or by mere curiosity ; and 
reason deals with the materials supplied to it as far as 
that interest carries it, and no farther. Such common 
knowledge is rather brought than sought; and such 
ratiocination is little more than the working of a blind 
intellectual instinct. It is only when the mind passes 
beyond this condition that it begins to evolve science. 





Fic 1.—Astacus fieviatilis.—TWe third or external maxillipede of the left 
side (x 3). ¢, lamina, andr; branchial filaments of the podobranchia ; 
cxf, coxopodite ; crs, coxopoditic sete; ff, basipodite ; er, exopodite ; 
ip, ischiopodite; 2, meropodite +c, carpopodite; AA, propodite; a, 
dactylopodite. J 

When simple curiosity passes into the love of knowledge 

as such, and the gratification of the æsthetic sense of the 

beauty of completeness and accuracy seems more desir- 
able than the easy indolence of ignorance; when the 
finding out of the causes of things becomes a source of 
joy, and he is accounted happy who is successful in the 
search, common knowledge passes into what our fore- 
fathers called natural history, from whenge there is but 

a step to that which used to be termed natural philosophy, 

and now passes by the name of physical science.. ~ 

“In this final state of knowledge the phenomena of 
nature are regarded as one continuous series of causes 
and effects; and the ultimate object of science is to trace 
opt that series, from the term which is nearest to us, to 
that which is at the farthest limit accessible to our means 
of investigation. 2 in egiz 

“The course of nature as it is, as it has been, and as it 
will be, is the object of scientific mquiry; whatever lies 
beyond, above, or below this, is outside science. But 
the philosopher need not despair at the limitation*of his 
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field of labour ; in relation to the human mind nature is 
boundless; and though nowhere inaccessible, she is 
everywhere unfathomable.” 

It is, then, with the objec? of arriving at a satisfactory 
conclusion as to the crayfish’s place in nature, and to 
educe fro e study of it such conclusions as may tend 
to throw light on the place in nature of other living things, 
that the reader is supposed to enter upon the considera- 
tion of the facts which Prof. Huxley lays before him. 

No pains have been spared in the illustration of the 
text—the woodcuts (eighty-one in number) reflecting 
great credit both on the artist for his skill, and on the 
publisher for his enterprise. We have, after a general 
disquisition on the natural history of the crayfish (by no 
means the least interesting in the book), two devoted to 





Fic. 2.—Astacus leptodactylus (after Rathke, } nat. size). 


the consideration of the crayfish as a mechanism—in fact 
its physiology. Herea good deal of the anatomy is given 
and considered from the point of view involved in the 
question “ What does it do?” Then we have the morpho- 
logy of the Egglish crayfish—the structure and develop- 
ment of the individual minutely set forth, even each joint 
of each leg, and each tuft on each gill, and each group of 
hairs, being described and figured. We are enabled by 
the courtesy of the publishers to reproduce one of these 
highly-finished engravings representing the most fully- 
‘developed of the crayfish’s limbs (Fig. D, and some others 
which give a fair notion of the excellence of the illustra- 
tions of Prof. Huxley’s book. 

To this follows a chapter in which the English cray- 
fish is compared in a variety of points with crayfishes 
of other lands, such as those of Russia (Fig. 2), of 
Austrflia (Fig. 3), and of North America (Rig. 4), 
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with lobsters and prawns, and it is explained how 
the amount of likeness and difference between these 
various but closely similar animals may be expressed by 
the method of classification in frou s. Finally we have 
a chapter on the geographical distribution of crayfishes, 
and the facts therein narrated, together with those ad- 
duced in the previous chapter, enable the author to sketch 
the probable pedigree of crayfishes, that is, to refer them 
to their causes, Viz., to the action of such physical agencies 
as flowing rivers, land and climatic barriers, brought to 
bear upon successive generations of the offspring of 
marine \obster-like ancestors which had a wide distribu- 
tion in the earlier tertiary and later mesozoic periods, and 
before taking to fluviatile lite had separated into two dis- 





Fic. 3.—Australifin Cray fish (} nat. size). 


tinct races characterised by differences of form, the one 
giving rise to the crayfish of the northern hemisphere (the 
Potamobiida), and the other to the crayfishes of the 
southern hemisphere (the Parastacidz). 

The novel portion of this book (novel at t to 
hose who do not study the transactions of learned 
societies) is that in which Prof. Huxley details the very 
interesting results which he has obtained by a minute 
examination of the gills attached to the bases of the legs 
and sides of the body in all crayfish and allied forms. 
Three series of these gill-plumes may be distinguished 


according as they are attached to the leg, to the joint- - 


merpbrane, pr tè the side of the body (Fig. 5). An ideally 
perfect crayfish would have all three series complete on 
each ring of the body in the branchial region (including the 
region occupied py the three piirs of maxillipedes and 
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the five pairs of walking and nipping legs). But no such 
realisation of the ideal can be found in Astacine nature, 
any more than in that of the higher Catarrhines. In 
some crayfish more or less of the leg-gills are suppressed ; 
in rs, the body-gills ; in others, the joint-gills ; and so 
ringing the changes on the combination of these elements, 
it is possible to construct clearly-distinguished groups 
amongst the crayfishes of many climes, which at first 
sight seem to differ very little from one another. Further, 
Prof. Huxley shows that crayfishes and lobsters differ 
from prawns, shrimps, and crabs, in having villous gills 








Fic. 4 
Fic. 4.—Cambarus clarkii, male (} nat. size), after Hagen. Fic s.—Astacus fuviatilis—Ia A, the gills. exposed by the removal 


are seen in their natural position; in B, the podoliranchia are removed, 
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instead of laminated gills, in being “ trichobranchiate ”- 
in place of “ phyllobranchiate.” e . 
t will probably not be welcome news te some of’our- 
readers that the English cray@sh is in all probability not 
entitled to the current title of Astacus fluviatilis. This name 
appears to belong toa larger species, sometimgs called 4. 
nobilis, hardly distinguishable from the English one, which 
in France lives side by side with it. The smaller crayfish, 
which alone occurs in England, is known as A. torrentium. 
This specific title will, it is to be feared, have to be adopted, 
although it by implication casts a slur upon the River 
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pdois 











Fic. 5. 


of the branchiostegite, 


and the anterior set of arthrobranchie turned downwards (x 2): 1, eye- 


stalk; 2, antennule; 3, antenna; 4, mandible; 6, scaphognathite ; 7, first maxillipede, in B the epipodite, t which the line points, is partly removed +. 
8, second maxillipede; 9, third maxillipede ; 10, forceps; 14, fourth ambulatory leg: 15, first abdominal appendage; xV., first, and xvi., second abdominal” 


ani art! 


Isis. A. fluviatilis has red tips to its legs and a rostrum 
which differs by a notch or two from that of 4. zor- 
rentium. Further, and this is very curious, A. torrentium 
never has been found to be infested by that very interest- 
ing ite (more iorerestio®’ even than the crayfish 
itself), the crab-leech, Astacobdella, or Branchiobdella, 
whilst it is quite abundant on the 4. fluviatilis, at any | 
rate in some rivers (e.g. the Saale, in North Germany). 
A, fluviatilis is largely eaten in France, attaining to the 
very papel size of § inches or so in length, whilst our 
smallef"A. forrentium is neglected from this point of, 
view. We can recommend it, however, when boiled in 
salt and water, as nearly if not quite equalling the prawn. | 





somite ; ard. 8, ard. gore 13, the A gps arthrobranchia of the second and third maxillipedes and 
o hrobranchia of the thi peor and of the third ambulatory leg ; pda’. 8, 
the third ambulatory leg; #/d. 12, Alb. 13, the two rudimentary pleurobranchix ; p/3. 


13, the 


Mrd ambulatory leg ; Fah tipi 2e 


d maxillipede ; 


ponsbronohia of ti 
; r, rostrum, 


14, the functional pleuro! 


| The poisonous properties of the flesh of crayfish might 


perhaps be considered as justly falling within the sco 
of the first chapter of Prof. Huxley's treatise. Asin the 
case of many mollusca and some true fishes, there appears: 
to be a substance present which acts as an irritant poison 
upon the human organism, and to its action some persons 
are more liable than are others, whilst certain conditions 
of the crayfish seem to favour the development of a large 
amount of this poisonous body. A case was recently 
reported in a French medical journal, of th® poisoning of 
six persons who partook of a dish of crayfishes—in one- 
case with fatal result. 

E. RAY LANKESTER 





FOGS- ~a | 
HERE are fogs gnd fogs,—from the one extreme ‘of | 
the dry fog of cominental mete8rolęgists which 
merely blurs the sky with a bluish-tinted mist and shears | 
the sun of its brilliancy as it nears the herizon, <o that the 
eye can look on its disk ‘undisturbed, tœthe other extreme | 


ofeour genuine London fog which at times condenses to 

a consistency so thick as to give point to the sketch in: 

Punch some years ago, representing a street-boy springin 

into the air, exclaiming “I am monarch of all I survey. 
Fogs appear under widely differ@nt conditions. Thus 

the waters of the Arne occasionally appear for some dis~ 

tance after,issuing from their icy cavern, like a steaming 

. . 
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torrent of heated water. In this case, the fog which is 
seen to rise from the siver is caused by the cold water 
condtnsing theevapour of the warmer air above it, which 
at the time happens to be Mear the point of saturation. 
Similarly, the Mississippi, which flows directly from colder 
into warmey latitudes, is often enveloped in mists or fogs, 
On the other hand, when the waters of a river are con- 
siderably warmer than the air over them, the vapour 
rising from them is.condensed into fog by the colder air 
through which it ascends ; and in such cases the fog will 
be the denser in proportion to the stillness of the air and 
its nearness to the point of saturation. 

What have been. called radiation fogs make their 
appearance during calm clear nights when the air in 
contact. with the ground gets cooled by radiation, and 
becoming thereby heavier necessarily flows downwards 
in much the same way as water, towards the lowest 
levels, and floods all the low-lying grounds, mingling 
with and diffusing itself through the moister air of the 
low grounds, and. condensing its more abundant. vapour 
into fog. 

Still further in such calm cold weather as has been 
prevalent for some weeks in the south of England, the 
temperature of the land falls at a greatly morë accelerated 
rate than that of the sea. When this happens the inter- 
change of light airs and light breezes which set in from 
the sea landwards and vice. versd along a considerable 
extént of coast, mixes the colder with the warmer and 
more humid air-currents, and thereby lays a thick 
covering of fog over the surface, 

There is yet another fog of great significance in the 
study of atmospheric circulation, which spreads over a 
much wider extent than any of the other fogs referred to. 
This is the fog which is frequently found in the region of the 
outskirts of the anticyclone, or rather in the debatable 
region between the cyclone gnd the anticyclone. The most 
probable explanation of it is that it arises from the diffusion 
of the vapour brought up by the cyclone outwards and 
through the colder and drier air of those parts of the 
anticyclone contiguous to it, where it is condensed into 
immense breadths of fog frequently stretching several 
hundred miles in length. Much yet remains to be done 
in instituting, even, an exact and systematic observation 
of this important weather phenomenon from the results 
of which we might hope to come at some knowledge of 
its true meaning and its significance in forecasting 
weather, particularly those changes of weather which 
terminate long tracts. of fine dry weather. > 

Now if we examine the weather charts from new year’s 
day to the present time, it is seen that the south-east of 
England has. been constantly either within anticyclones 
or under their immediate influence, the centres of which 
kept shifting to and fro over arudely shaped quadrilateral 
marked off by Corunna, Sligo, Copenhagen, and Bu- 
charest. During nearly the whole of this time, London 
has been within the belt of fog and mist which. continu- 

usly, or discontinuously, has been skirting the margin of 
these anticyclones.. At. the same time the air has been 
unusuallycalm, . Thus at. Greenwich for the four weeks 
ending January 31, the mean daily horizontal movement 
of the air was only 144 miles, being 182 miles less than 
the average ; and during the five foggy days in the last 
week of January the daily movement of the air was 269 
miles under the average. 

Hence, then, the fogs which London has had in common 
with the south of England and parts of the continent 
opposite, have been intensified by the low temperatures 
and still atmosphere bringing from time to time their con- 
tributions” of radiation fogs and other fogs, still denser, 
drifting evergand anon through the-heart of the city from 
the adjoining sheets of salt and fresh water. The: last 
touch in the productjon of the very worst character of 
thesé fogs was doubtless given by the snfoke of London, 
in the manner explained by Sir John Herschel in his 
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“Meteorology,” whereby each particle of soot acting asan 


insulated radiant, collects dew on itself, and sinks rapidly 


down. through the fog as-a-heavy body, thus giving to 
these fogs their yellow thick consistency and the suffocat- 
ing and unwholesome sensation experienced in breathing 
them. : = 

In the weekly reports of the Registrar-General for 
December, 1873,. several deaths are. certified as having 
been more or less. directly caused by the extraordinarily 
dense fogs which then prevailed; and in one of the reports 
it is remarked that “In the large provincial towns, wheré 
the same cold weather was unaccompanied by fog, the 
increase in the mortality was slight compared. with that 
which occurred in London.” In the last week of January, 
when the fog was so dense, the deaths in Londen from 
whooping-cough rose to 193,—-a fatality from this-disease 
hitherto unexampled in the London bills of mortality. 
A careful examination of the weather and health of 
London, particularly as regards the deaths resulting from 
throat and nervous complaints, could not fail to con- 
tribute materially to the diffusion of a better knowledge 
than we yet possess of the influence of these fogs on the 
public health. 





NOTES 


Dr. Broca, the eminent anthropologist, has been elected 
a life member of the French Senate by a majority of eight. 
This election has created some. sensation, Dr. Broca’s nomi- 
nation having been opposed on the ground of his Darwinist 
opinions. Dr. Broca opened the last meeting of the Anthropo- 
logical Society by a short address, in which he considered his 
election as a victory gained not only by his political, but also by 
his scientific opinions. . 


ALMOST a panic has occurred amongst the wine-growers of 
Cape Colony, in consequence of the supposition that-not only 
was the Phy/loxera causing the destruction of some of the choicest 
vines, but that it had existed there, undetected, for several years. 
An influential, and somewhat animated, meeting was held at 
Cape Town to discuss the subject. We understand that samples 
of the vines, supposed to have been attacked by the pest, were 
forwarded to the Colonial Office and sent on to Kew, and that 
these have been examined by Mr. McLachlan, who is of opinion 
that all the characteristic signs of, the action of PhydJoxera are 
absent, and that nothing is shown to induce. uneasiness in. the 
minds of South African wine-growers on this” score.” 
samples had been packed in the worst possible con 
minute examination; but according to a report in a Cape pap 
Mr. Roland Trimen, of Cape Town, had examined samples sub- 
mitted to him on the spot, and pronounced a similar opinion. 
Some of the vines are undoubtedly in an unhealthy condition, 
from unexplained causes, It is to be hoped our Cape colonists 
will not allow panic to take possession of them, and, under its 
influence, rush into extremes. _ It is probable that some of the 
South European nationalities that have carried the absurdity of 
panic to its highest limit—to the extent of confiscating a bouquet 
of wild flowers in the hands of unsuspecting ramblers—unwittingly 
permit the importation of “contraband” vines to a large extent. 


ACCORDING to the report of the French Phylloxera.Commis- 
gion, the pernicious insect has spread inia deplorable Rianner 
during the last two. years, in spite of all measures to-the con- 
trary. T*e plack patches on the maps of the Commission, and 
which represent those districts over which the plague has a com- 
plete hold, must be enlarged. year after year. Great hope was 
placed in snow, but it proved futile, inasmuch as snow must 
cover the ground for at least forty-five days to destroy the 
insect, and nowhere has the snow'lasted so long as that. About 
one-quarter of the French wing-growing districts are now de- 
stroyed. All disinfectants prove useless, and it seems hopeless 
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to attempt to arrest the progress of the plague. Prof. Raynal 
of Poities proposes, as a last remedy, the radical destruction of 
all vineyards situated at the boundary of the infected districts, 
and the establishment of a ‘‘neutral” zone. 


THE Chair of Chemistry in the newly established Agricultural 
College of Berlin, is to be filled by Prof, H. Landolt, of Aix-la- 
Chapelle, well known by his exhaustive studies on the relations 
between the optical properties of bodies and their chemical 
constitution. Hus wide experience in saccharimetry has likewise 
Ied to his simultaneous appointment as director of the Chemical 
Laboratory established at Berlin by the German Verein fur 
Rubensucher-Indusirie. Prof. Landolt is succeeded in the 
Polytechnic of Aix-la-Chapelle by Prof. A, Classen, who has 
recently published two favourably-received, laboratory manuals 
on Qualitative and Quantitative Chemistry. 


Ir will be a surprise ta, many to learn, the Gardeners’ Chronicle 
tells us, that General Munro, C.B., whose decease occurred on 
the 29th ult., had claims on the respect of his countrymen as a 
learned botanist as well as a distinguished seldier. He contrived 
to combine with his military duties such a knowledge of general 
botany and horticulture, and so close a study, so searching an in- 
vestigation of the characters, affinities, nomenclatme, and classif- 
cation of grasses, as to have been for many years the most trust- 
worthy referee in that difficult order. With the exception of a 
monograph on the Bamboos in the Transactions of the Linnean 
Society, Gencral Munro found time to publish but little. That 
monograph, however, affords sufficient evidence of his ability, 
indust'y, and profound knowledge of his subject. It was 
elaborated, we beleve, in one of the intervals of .active service, 
When, two or three years since, he retired from the army and 
established himself near Taunton, he at once commenced a 
general monograph of the whole order. This was intended to 
form one of the monogiaphs in the series of such works now 
being issued in continuation of the Prodromus by MM. Alphonse 
and Casimir de Candolle. To the abiding loss of botany this 
monograph remains mcomplete. It is to be feared that a long 
time must elapse ere any competent monographer will take upon 
himself the irksome labour of elaborating such a work, 


M. Berrot, the director of the Ecole Normale Supérieure 
died at Paris on February 3, at the age of fifty-six. 


THE Photographic News informs us that Prince Leopold is a 
good chemist and has a practical knowledge of photography. 


THE fragments of the 38-ton gun destroyed for experimental 
purposes in the bursting-cell in the proof-grounds, Government 
Marshes, adjoining the Royal Arsenal, Woolwich, on Tuesday 
last, have all been 1ecovered, and are found to number about 120 
pieces. They have all been marked, and are being washed and 
arranged for inspection, The two projectiles were taken from 
the sand-butt in front of the gun, both broken in pieces, and it is 
evident from the appearance of the bore that they broke up 
before leaving the gun, the marks of the riflmg being in parts 
quite effaced. The muzzle end of the steel tube, about 3 feet in 
length, is intact, with parts of the wrought iron super-coil 
remaining attached, and a singular appearance is presented by 
the rearmost end of this fragment, the steel having been violently 
rent and“incurved as though a shot or lighter fragment, moving e 
faster than itself, had overtaken it and struck it with considerable 
force. The crusher gauges fixed on both projectiles have been 
recovered, but give no positive data respecting the pressure 
produced by the explosion. A very great pressure had been 
expected, and the copper crushers consequently bees 
subjected to a pressure of thirty-five tons to, the square inch 
before being inserted in the” plugs. This presstire was® not 
exceeded in the explosion, and the only apparent deduction, 
arrived at of importance ig that a strain which would not be 


alarming in the powder chamber has sufficed to burst the gun at 
the spot where its thickness and strenggh ugi diminished, 


THE publication is announcedgof a magnificently illustrated 
“«Tconographical History of the Orchid,” by M. E. de Puydt, 
Secretary of the Royal Society of Agriculturists at Mons. 


THE New York Herald publishes a despatch from Havannah, 
of date January 28, stating that the recent earthquake was felt 
in San Diego, Santiago de Jas Vegas, Pinar del Rio, Cienfuegos, 
Mariel, and other places. The small town of San Cristobal was 
almost destroyed. On January 24, at 7.45 P.M., an earthquake 
was felt at Karlsruhe, Rastadt, and Spier. It appears to have 
consisted of three different shocks, the direction being from west to 
east, and the duration about ten seconds. The shock was also felt 
in Durlach, Muhlburg, Daxlanden, Eggenstein, Sollinga, Lenken“ 
heim, Weingarten, Hittenheim, Philippsburg. The commotion 
was very great, principally in Pletteersdorf, close to Rastadt, 
where the inhabitants were so frightened that they left their 
houses. It appears that in the vicinity of Spier a second shock 
was felt on the 28th, from 3 to 4 A.s. A severe shock of earth- 
quake occurred in the Kurrum Valley, Afghanistan, on the 8th 
inst. Smart shocks of eaithquake were felt at Sion, in the 
Valais, on Saturday week, 


AT a recent meeting of the Boston Society of Natural Histgry, 
Mr. F. W. Putnam remarked on the character of the shell-heaps 
of the Atlantic and Pacific coasts of North America, and stated 
that there had been received at the Peabody Museum a small 
collection of aiticles taken from rude dolmens (or chambered 
barrows, as they would be called in England), recently opened 
by Mr. E. Curtiss, who is now engaged, under his direction, 
in exploration for the Peabody Museum, These chambered 
mounds are situated in the eastern part of Clay Co., Missouri, 
and form a large group on both sides of the Missouri River. 
The chambers are, in the three opened by Mr. Cwtiss, about 
8 feet square, and from 4% to 5 feet high, each chamber having 
a passage-way several feet in length, and two in width, leading 
from the southern side, and opening on the edge of the mound 
formed by covering the chamber and passage-way with earth, 
The walls of the chambered passages were about 2 feet thick, 
vertical, and well made of stones which were evenly laid with- 
out clay or mortar of any kind. The top of one of the chambers 
had a covering of large flat rocks, but the others seem to have 
been clod over with wood, The chambers were filled with 
clay which had been burnt, and appeared as if it had fallen in 
from above, The inside walls of the chambers also showed 
signs of fire. Under the burnt clay, in each chamber, were 
found the remains of several human skeletons, all of which had 
been burnt to such an extent as to leave but small fragments of 
the bones, which were mixed with the ashes and charcoal. Mr. 
Curtiss thought that in one chamber he found the remains of 
five skeletons, and in another thirteen. With these skeletons 
there were a few flint implements and minute fragments of vessels 
of clay. A large mound nea: the chambered mounds was also 
opened, but in this no chambers were found. Neither had the 
bodies been burnt. This mound proved remarkably rich in 
large flint implements, and also contained welJ-made pottery 
and a peculiar ‘‘ gorget” of red stone. The connection of the 
people who placed the ashes of their dead in the stone chambers 
with those who bufied their dead in the earth-mounds is, of 
course, yet to be determined. 


Her Mayzsty’s Consul at Hakodate, Japan, states in his 
just published report that a botanical garden has bgen started at 
that place. The matter originated with private individuals as 
the suggestion of a foreign lady, but the aitakushi, or Colonisa- 
tion Department, his taken the matter in hand, and has started 
a public, garden. In order to give it the character of a -public 
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undertaking, every ward in the town was induced to work there 
“one whole day, in additiof’ to the regular workmen employed. 
The paths were Smoothed by the singing girls and others, and 
finally all the officials took part in constructing the Fusiyama of 
the garden, without which no Japanese garden is complete. 


As evidence of the enlightened condition of the Japanese as 
compared with their neighbours in China, it is interesting to 
learn from the Mogo News that the duplex system of telegraphy 
with the Morse instrament has been in successful working for 
some months past on one of the longest of the Government lines, 
that between Yokohama, Kobe, and Nagasaki, 


THE North China Herald understands that the investigations 
made by Mr. Chaloner Alabaster, H.M.’s Consul at Hankow, 
into the ancient’ religions and philosophies of China, have led 
him to the discovery that there is a very evident connection 
between them and modern masonry. 


THe Fahrbuch der Erfindungen, by H. Gretschel and G. 
Wunder, 1879, does not profess to deal with the whole of the 
wide field of science, It discusses especially the progress of 
chemical technology, and of chemistry, which ocrupy nearly a 
half of the book; then, with the chief acquisitions of physics, 
and analyses several important works in astronomy and meteoro- 
logy. The departments of chemistry and of physics are the 
best; without attempting to jender science popular, the ¥akr- 
buch of MM. Gretschel and Wunder gives a good scientific 
summary of the work accomplished, and it will be most useful 
for those who, without being specialists in chemistry and physics, 
wish to have trustworthy information as to the progress realised 
in these branches during the year. 


We have had occasion during the past year (NATURE, vol, 
xix. p. 398) to describe in detail the novel and interesting 
chemical industry, created by Prof. C. Vincent of Paris, which 
consists in the manufacture of methyl chloride from beet-root 
vinasses, The ingemious inventor has sought to increase the 
applications of the final product of his manufacture, hitherto 
confined to the production of methylated aniline colours and 
artificial cold, and has discovered a profitable and valuable 
employment for it ım the extraction of the odonferous principles 
of flowers for use in perfumery. For this purpose the gaseous 
methyl chloride is thoruughly purified by passing it through 
concentrated sulphuric acid, and then liquefied by strong 
pressure, The liquid chloride 1s introduced into the apparatus 
containing the flowers, and after remaining a few minutes in 
contact with them, passes into another apparatus where a 
vacuum has been produced. A rapid vapotisation followed by 
a reuewed condensation brings the chloride back to its original 
state, while the odoriferons principles in company with waxy and 
fatty extracts are left behind. ‘They are entirely freed from the 
latter and obtained in a high state of purity by simple treatment 
with cold alcoho]. Apart from the ease and rapidity of the new 
method, it seems to cause much less change in natural perfumes 
than has hitherto been the case in distilling the flowers with 
water. The new process has already been mounted on a scale 
for treating a ton of flowers daily. 


Tue Emper8r William has recently conferred the Order of 
the Red Eagle on Prof. Heeren, of the Hanover Polytechnic, 
Prof. Hattendorf, of the Pélytechnic at Asix-la-Chapelle, and 
Professors Roth, Websky, and Wichelhaus, of the University of 
Berlm. Most of these decorations are in recognition of special 
services intdeveloping the mineral resources of the country. e 


WE have mceived, as the first publication of the Willughby 
Society, a reduced photolithographic reproduction of Tunstall’s 
“Ornthologia Britannica,” edited by Prof, Alfred Newton, 
F.R.S. Other works in hand for the Society are Sır Andrew 
S ith% papers in the South African Journal and " Report” of 


his Explormg Expedition, and Defontaine’s ‘‘ Mémoire sur 
quelques nouvelles Espèces d'Oiseaux des Côtes de Barbdrie” 
from “Hist, de ’ Acad. des Sciences,” 1787, The Secretary of 
the Society i» Mr. F. Da Cane Godman, 10, Chandos Street, 
Cavendish Square, W. 


M. W. DE FoNVIELLE writes us that the works for disincam~ 
bering the Loire of ice at Saumur are progressing favowably. Is 
is estimated that on February 7 not less than 50,000 cubic metres 
of ice blocks were exploded and sent ‘adrift with the current. 
M. Varoy, the Minister of Public Works, has communicated to 
his colleagues in council despatches announcing that no danger 
is to be now apprehended from the impending swelling of the 
Loire. One of the greatest difficulties in demolishing the ice- 
blocks was the small quantity of water in the river, but owing to 
the change of weather, the Lore is swelling rapidly. One of 
the peculiarities of the Saumur ice-blocks is thd difference of 
colour exhibited. Some of them, impregnated with a minute 
sand, and produced in the bottom of the stream, are coloured 
yellow, others are perfectly transparent; a large number formed 
in the Vienne are maghificeatly:coloured azure blue, and many are 
white and opaline, owing to a large number of sir bulbs which 
obscure the transparency. 


A very favourable report was presented at the annual meeting, 
yesterday, of the Royal Microscopical Society. The total 
number of Fellows is now 575; improvements have Leen made 
in the library, several additions have been made to the collection 
of instruments and objects, and it was proposed to enlarge the 
journal of the Society, 


THE report read at the recent annual meeting of the Birming- 
bam Natural History and Microscopical Society showed that 
although the number attending the meetings during the past year 
had, from various causes, been somewhat smaller than usual, the 
work of the Society had been, on the whole, very satisfactory, 
resulting in the discovery of many rare animals and plants, and 
of four species of animals new to Great Britain, The finances 
of the Society were in a flourishing condition. It was announced 
that about 7co/, had been expended on the brary and apparatus 
since the establishment of the Society in 1858. We believe a 
special meeting of this Society will shoitly be held to consider the 
propriety of creating a new class of Members, to be called Asso- 
ciates, consisting of intelligent youths of from fifteeen to twenty 
one years of age, who are interested in natural history, This 1s 
a step quite to be commended. Prof. Huxley has accepted the 
office of honorary vice-president of this Society, 


A SPLENDID stalactite cavern has just been discovered in the 
Adams Valley (Moravia), which is celebrated for its numerous 
natural beauties, A peasant from the village of Sloup had the 
courage to penetrate into one of the numerons creeks which are 
found ın the caves near Sloup. When he had reached the end 
of the creek he lit a candle, and to his astonishment found him- 
self in a picturesque stalactit® cavern measuring some 40 metres 
in width and length and some 25 metres in height. Stalactites 
of I or 2 metres in length descended from the ceiling, and 
mighty stalagmites arose from the ground hke n forest of stone 
fir trees. The peasant announced his discovery to the Mayor of 
Proskowitz (the district town), who also visited the cayern and 
egave orders for enlarging the entrance and providing it with a 
gate, &c. 


A LETRER from South Africa states that companies have been. 
formed in Griqualand West and Natal to prospect for gohl m 
Qykubum’s country, where it 1s known to exist. 


THE additions¢do the Zoologica] SocRty’s Gardens during the 
past” week Include two Thars (Capra zemlaica), six Impeyan 
Pheasants (Lophofforus impeyanus) from the Himalayas, three 
Horned Tragopang (Ceriornis safra) from the South-East 
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subjects to which attention is directed ge chosen, so as to avoid 
unnecessary or useless duplication of work, gs not the deast 
important point to be remarked. If this should hardly appear 
to apply to the proposed determination of the light of naked-eye 
stars, it must be remembered that the previous determinations of 
Argelander, Heis, &c., were made from eye-estimation, not by 
photometric instruments. 


THE MINOR PLANETS IN 1880.—The specialty of the 
Berliner astronomisches Jahrbuch is well known to be the 
ephemerides of the small planets, which at the expense of a 
great amount of labour Prof. Tietjen has for many years kept 
up so nearly to our knowledge of these bodies, In anticipation 
of the appearance of the volume for 1882, these ephemerides 
applying to the Pi 1880 have just been circulated amongst 
observers. In addition to fifty-nine accurately computed ephe- 
merides abont the times of opposition of as many planets, there 
are approximate places for every twentieth day of the first one 
hundred and ninety-nine of this numerous group, excepting only 
Dike end Scylla, for which adequate material for calculation 
does not exist. Only two ont of the number approach the earth 
during the year, within the distance 1'0, viz., Ariadne, in the 
middle of May, distance 0'923, and Prone, in the middle of 
August, distance 0°996, 

hat Deke, No. 99, should be still adrift, notwithstanding it 
was discovered as far back as May, 1868, is not perhaps a 
matter for surprise, considering that M. Borrelly, when he 
detected it, did not estimate its magnitude over 13°14, though it 
was within ten degrees from the perihelion, Scylla was ob- 
served for a fortnight in November, 1875, and may have Veen 
in opposition during the last autumn, though not found: from 
the elements in the Annuaire for 1879, it would not ap to 
be identical with No. 206, discovered by Prof, Peters at Clinton, 
N.Y., on October 13, 1879, and only observed for three or four 
days. 


A Great COMET.—Dr. Gould, in charge of the Argentine 
Natonal Observatory at Cordoba, telegraphs thus from Buenos 
Ayres to Prof, Peters, the editor of the Astronomische Nach- 
richten :-—-“' Great comet passing san northwards ;” the telegram 
was received at Kiel on the sth inst. The ocean cables may in 
future prevent such a surprise as was experienced in these lati- 
tudes on the sudden appearance of the huge comet of June, 1861, 
which, rising rapidly in declination and passing the sun, as Dr. 
Gould descitbes the new one, was observed simultaneously or 
nearly so, throughout Europe, with a tail upwards of 100° in 
length. The astronomical phenomena of the present year which 
admit of prediction, do not offer any feature of special interest, 
and a large comet will therefore come the more opportunely. 







































Himalayas, a Temminck’s Tragopan (Ceriornis temmincki) from 
hina, a Spotted Turtle Dove (Turtur suratensis) from India, 
presented by H.R.H. the Prince of Wales, K.G. ; two Black 
Lemurs (Lemur macaco) from Madagascar, presented by the 
Rev. G. P. Badger, D.C.L, F.Z.S.; a Sykes’s Monkey (Cero- 
pithecus albogularis) from East Africa, presented by Miss Mabel 
Beale; a Sambur Deer (Cervus aristotelis) from Malacca, pre- 
sented by Mr. W. H. Stevenson; a Stanley Crane (7arapteryx 
paradisea) from South Africa, presented by Capt. Edward Jones, 
R.M.SS. Conway Castle; a Wood Owl (Syratum aluco), 
European, presented by Mr. W. Addison; a Kithwake Gull 
(Rusa tetradactyla), European, presented by Mr. H. R. Bower ; 
a Hairy-nosed Wombat (Phascolomys latifrons) from South 
Australia, deposited. 


OUR ASTRONOMICAL COLUMN 


THE HARVARD COLLEGE OBSERVATORY.—We have received 
the Thirty-fourth Annual Report of the Director of this Obser- 
vatory, presented to the Visiting Committee on December 5. 
Prof, Pickering notifies that the subscriptien of 5,000 dollars a 
year for five years, suggested in his previous Report, for relieving 
the immediate needs of the Okservatory, more especially with 
regard to the publication of accumnlated work, has been com- 
pleted through the liberality of some seventy ladies and gentlemen, 
who have thus shown their interest in the establishment, an 
example of scientific zeal, we may say, by no means unique in 
the United States, nor indeed in the history of the Harvard 
Observatory ; it may be remembered that the beautiful plates 
illustrating Mr. G. P. Bond’s great work upon Donati’s comet 
(Harvard Annals, vol, iti ) were contributed by a few citizens of 
Boston and vicinity. The success attending the subscription has 
enabled both the equatorial and the meridian circle to be actively 
used during the year, the former frequently through the night. 
Fhotometry is still made the prominent feature in the work; 
voL xi. of the Annals will contain the results of over 25,000 
photometric observations, piincipally made with the se 
equatorial; amongst them are measurements of the outer satellite 
of Saturn, Fa ‘ws, on IOI nights in the autumn and winter of 
1878-79, which, with similar observations’on twenty-eight nights 
in the previous year, will furnish a determination of the law 
followed by this satellite in its changes of brightness. Another 
work of some extent, in the same direction, was commenced in 
1879, viz., a determination of the light of all stars visible in the 
latitude of Harvard College; a preliminary catalogue has 
been formed containing ali the stars in the Uranometries 
of Argelander and Heis, and in Behrmann’s Atlas, with 
the stars of the Durchmusterung to-the sixth magnitude 
inclusive. Most of the stars being inconspicuous objects, 
Prof, Picke:ing remarks, there would be much loss of time 
in identifying them in the field of a photometer mounted on 
an ordinary stand. This he avoids by observing them in the 
meidan as with a transit-instrument. ‘‘ The photometer con- 
sists of a houzontal telescope pointing to the west, and having 
two objectives. By means of two prisms mounted in front of 
the telescope the pole-star is reflected into one obyect-glass, and 
the star to be measured into the other. The cones of hght are 
made to comcide by a double-image prism, the extra images 
being cut off by an eye-stop. The star.to be measured is thus 
seen in the same field with the polg star, with the same aperture 
and m ing power.” Errors to be apprehended in the use 
of the Zollner photometer and other instruments, when the 
comparison is made with an artificial star are by this means 
elounated. Of the work with the meridian circle, the observa- 
tion of eight thousand starsin the zone + 50° to +55° undertaken 
by the Observatory, and which has occupied Prof, Rogers one 
the greater part of eight years, was completed on January 26,° 
1879, and is mentioned as one of the largest astronomical under- 
takings which have been carried to completion in the United 
States ; some years, it is added, will still be required to finish 
the reductions and publication of this work. The General 
Catalogue, 1874-75 (in vol. xii.) will be’ isgned shortly, over two 
hundred pages being in type. Vol. x., to which we havealludeð, 
‘will be distributed in the course of the present year. 

It will be seen from this Sum of the cont@nts of Prof. 
Pickering’s Report that the Harvard College Observatory is fully 
maintaining the high Bea. it acquired tinder the minage 
ment of his predecessors, and the discrimination with which t 





e PHYSICAL NOTES 


Two researches on singing condensers, such as that employed 
in Varley’s telephone, have lately been published. M. R. 
Chavannes, in the first of these, maintains that undulatory 
currents produce no sounds in such condensers ; that intermittent 
currents are absolutely necessary. M. Tréve has shown, in the 
second, that a pressure exerted upon the leaves of the condenser 
sufficient to drive out the air from between them will destroy 
the production of the tones ; and that if the condenser is placed 
in an exhausted chamber it ceases to emit sounds, 


Jr will be remembered that in 1876 Prof, Rowland discovered 
the magnetic effects of electric convection. M. Lippmann has 
discussed, in a recent number of the Comptes Rendus, the con- 
verse case of the ponderomotive force exercised upon material 
bodies charged with electricity by the relative motion of a 
magnet, n 

CAST-IRON MAGNETS are now being made of a superior 
quality by M. Carré, who publishes in the Revwe Industrielle an 
account of his prosess. A soft and very slightly carburetted 
metal is melted in earthen crucibles. Just previous to running 
into the moulds 10 to 15 per cent, of steel filings are added, In 
order.to produce a metal which will stand tempering at a cherry- 
red heat, there is added either 1 to 1'5 per cent. of nfckel, with 
0'25 per cent. of copper, or 2°0 per cent. of tin ang 0.5 percent, 
of copper. 


AN “aconstico-electrical kaleidoscopg,” the invention of M. 
Michelangiolo Moftti, is mentioned in Les Mondes. It consists 
of a microphone used in conjunction with an induction-coil and 
a Geisster tube, and is, like Edmunds’s phonoscope, which it 
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resembles, intended for the optical study of sounds. A complete 
description of the instrusfient is not, however, given. 


AccorpINne fo Herr H. warz, an admirable cement for 
glass, and one which completely resists the solvent action of 
water, may be prepared by the following process: From 5 to 10 

arts of puse, dry gelatin are dissolved in 100 parts of water. 
Fo the solution About 10 cent. of a concentrated solution of 
bichromate of potash is added, and the liquid is kept in the dark. 
When aiticles joined by means of this cement are exposed to the 
light the gelatine film is acted upon by the chemical rays, the 
chromate being partially reduced, and the film of cement becomes 
extremely tough and durable. 

THE ‘‘meter” devised by Edison for his system of domestic 
electric lighting depends upon the electro-deposition of copper 
upon an electrode in a branch circuit whose resistance bears a 
known ratio to that of the circuit of the user, the movable copper 
electrode being weighed at stated intervals in order to gauge the 
consumption, ‘There ıs also in the ‘‘meter” a most ingenious 
contrivance whereby if any consumer draw too largely on the 
supply the armature of an electromagnet in the circuit is attracted 
and “cuts out” the transgressing consumer, actually fusing up the 
only remaining metallic connection ! 


LIPPMANN’S principle that if by mechanical means we deform 
a mercury surface, an electrical liberation is produced which 
tends to arrest the movement of the mercury, has led M. Debrun 
to contrive an apparatus (Your. de Phys., January) in which 
mercury 1s admitted in drops, with acidulated water between, 
down a conical tube, into a vessel arranged as a Florentine 
receiver (giving separate outflow to the two liquids). The upper 
and lower masses of mercury are connected with Dannu wires, 
which take their polarity, and a current is found to proceed in 
the direction of the globules. With a tube o'30 m. long, 
2'5 mm. diameter at top, and 1 mm, at the lower part, and 
containing at least twenty mercury globules, and not more than 
thirty-five, the electromotive force is about 1°4 volts, giving 
decomposition of water with Wollaston pots, Only 2 kg. of 
mercury are expended in the hour. Letting the mercury flow 
twenty-four hours, M. Debrun was able to silver strongly a 
five-centimes piece. Several experiments may be made with the 
apparatus; thus, if the poles are disconnected the me:cury flows 


lowly and difficultly, but when they are connected it flows very - 


rapidly. 

A NEW galvanic battery with circulating liquid, described by 
Signor Ponci in (Vatura (3, p. 402, 1879), the following 
form :—Rectangular lead channels, beak-shaped at one end, are 
so placed over one another in slanting position that the beak of 
the first is over the broad end of the second, and so on. In each 
channel is an amalgamated zinc plate, and above this a carbon 
plate insulated from it by two rings of caoutchouc; the carbon 
plate is perforated under the beak of the lead chantel above. 
The lead channels have wires, and the carbon plates, at their 
upper ends, bmding screws, with which they are alternately con- 
nected. By means of & caoutchouc siphon a solution of chromate 
of potash is conducted through the system (200gr. K,Cr,0;, 
21 water, 1r commercial muriatic acid ; for long use 3 to 6 tres 
water and 100 to 150 ccm, muriatic acid may be added to each 
litre of the solution), A battery of 99 such elements gives a 
light-arc equal to that of a battery of 60 Bunsens, and is constant 
in duration. 

THE following reaction, proposed by M. Jorissen, for disco- 
vering very weak tiaces of morphine, is reported by M. Donny 
(Bulletin of Belgian Academy) to be very ‘sensitive. The 
morphine is treated first with sulphuric acid, then with ferrous 
sulphate; a nearly colourless liquid is thus obtained, but on 
letting it fall drop by drop into concentrated ammonia, a very 
intense blue-putple coloration is immediately produced. 





GEOGRAPHICAL NOTES 


AT the ‘meeting of the Geographical Society on Monday 
evening, the Earl of Northbrook announced, amidst great 
applause, that Colonel Gordon had been elected àn: Honorary 
Correspondigg Member, and at the same time passed a lng 
eulogium on his character and his services in t and else- 
where. Major-Gen: Sir M. A. S. Biddulph, K.C.B, who 
commanded a column ™® the last Afghan campaign, afterwards 
yead a paper on the eastern border of Pishin and the basin of 
the Léras. The country dealt with had never previously been 


examined by Europeans, all our information baying been derived 
from native sources, and consequently the i so labori- 
ously collected by Sir M. Biddulph, with the aid of the survey 
officers acting under him, will prove of the utmost value to 
cartographers. He mentioned several instances in which our 
present maps are entirely wrong, specifying one in which the 
position of a place would have to be shifted fifty miles, A 
peculiar characteristic of the country examined was the existence 
of long plains in the valleys, which rendered movement com- 
paratively easy, another being the great number of water-partings. 

e basin of the Loras,—a name given to all streams in that 
region,—consists, in fact, of a curiously involved system of 
mountain ridges, about which Sir M. Biddulph furnished much 
valuable topographical information. 


AT a committee meeting of the German African Society at 
Berlin, at which Dr. Gerhard Rohlfs was present, it was resolved 
to recommend Dr. Stecker to continue the expedition to Wadai, 
by way of Mursuk, Bornu, and Adamauk, as on this route he 
will travel under the protection of the Khedive of Egypt. 
According to the opinion of Dr. Rohtfs it ıs beyond all doubt 
that the Turkish government will fully compensate the Society 
for the loss sustalned through the attack upon the expedition, 


Tur Vega left Port Said on the Gth inst., and may be expected 
to reach Naples to-day. i 


THE new number of the Annales de l’ Extrême Orient contains, 
among other matter, a paper on the languages and literature of 
Java, by Prof. P. J. Veth, Presıdent of the Dutch Geographical 
Society, notes on recent Dutch explorations in New Guinea, and 
some remarks on Lieut. Delaporte’s work, entitled ‘‘ Voyage au 
Cambodge.” 


Mr. ALEXANDER Forrest contributes to the December 
number of the Victorian Review, published at Melbourne, a very 
interesting, though somewhat brief account of his explorations 
during bis recent journey fiom Perth, West Australia, to Port 
Darwin, in the Northern K erritory. We believe that Mr, Forrest 
is very sanguine that large tracts of the fertile country which he 
has discovered will shortly be taken up and occupied by settlers. 


THE last number of the Proceedings of the Asiatic Society of 
Bengal contains a paper on the exploration of the Great Sanpo 
River of Tibet, by Major-General J. T. Walker, which is 
illustrated by amap. Capt, W. E. Gowan also furnishes a transla- 
tion from the Russian of the geographical information regarding 
the Kirghiz Steppes and country of Turkistan, afforded by the 
Book of the Great Survey. 


WRITING to Les Missions Catholigues from Landana, in 
Congo, Père Carrie supplies a few particulars respecting Mr. 
H, M. Stanley’s expedition from the west coast, about which 
the International African Association has been remarkably 
silent. Mr. Stanley, it appears, has with him fourteen white 
men, one Arab, two natives of Siera Leone, and sixty-one men 
from Zanzibar, whence a large additional number are shortly 
expected to arrive in charge of a European, Père Carne adds 
that Mr. Stanley has already established a station at Nohi, some 
mules above Mboma. He has with hun a number of wooden 
houses all ready for erection at various points as he advances into 
the interior. 

As the result of fifteen years’ research into the archeological 
tiches of Hainault, M. Théodore Bernier has just published 
(Monsi: H, Maneraux) a velume entitled ‘ Dictionnaire Géo- 
graphique, Historique, Archéologique, Biographique, et Biblio- 


“graphique du Hainault, 


In connection with Mr. G. J. Morrison’s paper on the Grand 
Canal, read before the Geographical Society on ge 12, 
much interest attaches to a letter in the Worth China Herald, 
from its Tientsin correspondent, whose experiences about 
eighteen months later. Being desirous of going to Té-chow, in 
Shantung, he made the journey by the Grand Canal, The water 
in the Pei-ho at the time was higher than it had been for nearly 
ten years, but the Canal had risen but slightly, the water coming 
mainly from the streams to the south-west, On the second day, 
however, a sudden rise was apparent, the water wanting but an 
iach or two of overflowing. Sul little effort was made to guard 
against danger ; p few weeds or Aao-liayg (millet) stalks covered 
wit earth, or simply a few shov¥els-full of earth in many cases, 
were the only defence against the rising water. To the west of 
the Canal was a vest of flooded ace Oeste) for 
Ico miles or more. At one placè where the was weak, 
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piles were being driven and an embankment of earth and weeds 
was being made, while at another point, much exposed to the 
force of the wind and water, a number of old gram junks had 
been diawn up in lme against the bank to break the force of 
the waves. 

THE just published Buleiin of the Société Normande de 
Géographie contains a note of some interest on Algeria, b 
M. E. Masqueray, whose address on the same subject is promise 
in the next number, 

THE United States Goveinment are about to despatch a party 
of mulitary and navel engineers to examine the various routes 
proposed for an inter-oceanic ship-canal across the Isthmus of 
Panama, 

THE February number of Peter manns Mittheilungen contains 
two important papers on South Amencan travel, Herr Fr, von 
Schenck describes a journey he made it 1878 in Antidquia, in 
the United States of Columbia, and another long paper gives an 
account of the travels of Messrs, Rogers and tbar in South- 
West Patagonia in 1877,eto which are added the journals of A. 
de Vicuna, in 1782, and J. H. Gardiner in 1867. 

WE have to record the death of M. Capitaine, the editor of 
L Exploration, at the early age of forty, M. Capitaine had 
been in former yeais a surgeon in the national navy, and has 
written numerous papers on subjects of geographical interest. 








ON A NEW ACTION OF THE MAGNET ON 
ELECTRIC CURRENTS: 


[TH statement that ‘‘the mechanical force which urges a 

conductor carrying a current across the lines of magnetic 
force, acts, not on the electric cunent, but on the conductor 
which carries it,” has often been a puzzle to students of electricity. 
Ex pei iments have been made at various times to prove that thestate- 
ment is not correct, but have hitherto uniformly resulted in failure. 
Mr. E, H. Hall working under the direction of Prof. Rowland 
believes himself to have been more foriunate than his predecessors, 
and ‘describes an experiment which apparently provesa permanent 
effect of a magnet on the distribution of currents in a system of 
wires, As Mr. Hall promises a more extended investigation we 
shall describe his experiment as much as possible in his own words 
without comment or criticism. 

The following experiment had apparently been formerly tred 
by Prof. Rowland, but without suécess:— ` 

“A disk or strip of metal, forming pait of an electric current, 
was placed between the poles of an electio-magnet, the disk 
cutting across the lines of force. The two poles of a sensitive 
galvanometer were then placed in connection with different parts 
of the disk, through which an electric current was passing until 
two nearly equipotential points were found. The magnet current 
was then turned on and the galyanometer was observed, in order 
to detect any indication of a change in the ielative potential of 
the two poles.” 

No such change could be observed and Mi. Hall now repeated the 
same experiment substituting a piece of gold leaf, mounted on glass 
to the metal strip, Experimenting as ‘above he obtained on 
October 28 a decided deflection of the galyanometer needle. 

“This deflection was much too large to be attributed to the 
diect action of the magnet on the galvanometer needle, or to any 
‘similar cause. It was moreover a permanent deflection and 
therefore not to be accounted for by induction.” 

Some rough quantitative experiments were tried with the result 
“that with a given form and arrangement of apparatus the action 
on the Thomson galvanometer is proportional to the product of 
the magnetic force by the current through the gold leaf. This is 
not the same as saying that the effect onthe Thomson galvano- 
meter is under all circumstances proportional to the current which 
is passing between the poles of the magnet. If a strip of copper 
of the Mine length and breadth as the gold leaf but 4 mm. ig 
thickness is substituted for the latter the galvanometer fails to 
detect any current arising from the action of the magnet, except 
an induction current at the moment of making or breaking the 
magnet circuit.” * A.S. 





UNIVERSITY AND EDUCATIONAL s 
INTELLIGENCE +o 2 
THERE will be an examination for at least one open scholgr- 
ship ın Queen’s College, Oxford, on April 6 and following days. 
By E. H. Hall, Fellow of the Johns Hopking University (Asnerican 
SFonrnal of Mathematics, vol. å. p. 287) 
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Papers will be set in Physics, Chemistry, and Biology (Compara- 
tive Anatomy and Physiology, the stud} of the Animal Kindpm), 
No candidate will be expected to, offer more tfan two of these 
subjects. There will also be a fractical “examination in one or 
more of the above subjects, if the examiners think it expedient, 
Candidates are requested to signify by letter to the Provost, sot 
later than March 1, their intention of standing, and to state at 
the same time the subjects they propose to offer. 


M. JULES FERRY has published a report stating that the deve- 
lopment of primary instruction in France has progressed in pro» 
portion to the subsidies made by the public treasury for this pur- 
pose, and which we noticed in one of our previous numbers. In 
the fifty years from 1827 to 1877 the number of public schools 
has been incieased in the proportion of 100 to 175, and the 
number of pupils from 109 to 182, 


SCIENTIFIC SERIALS 


American Journal of Science and Arts, January.— Prof. Stock- 
well here gives a detailed account of the principal periodic 
inequalities in the motions of the moon arising from the oblate- 
ness of the earth.—Prof. Leconte contributes further ideas on 
the glycogenic function of the liver. He represents that waste 
tissue 1s not burned or changed into final products at once, but 
circulates as incombustible matter dissolved in the blood, is 
carried to the liver, and theie prepared for final combustion and 
eliminauon. Only thereafter does it unite with O to form CO, 
and H,O.—Dr. Nichols proposes an optical method for mea- 
surement of high temperatures ; it-corresponds to one of three 
methods proposed by M. Crova, who, however, ignored the 
serious practical difficulties, especially in the vaiying values of 
the emissive and absorptive capacity of different bodies,—The 
first results from a new diffraction-ruling engine (which appears 
to be a very perfect piece of work) are given by Mr. Rogers.— 
Mr. Hill’s electrodynamometer for measuring large currents has 
been noticed in our columns, also Mr. Todd’s observations on 
solar parallax from the velocity of light.—Mr. Levison describes 
certain curious electrolytic phenomena capable of exhibition to an 
audience.—Prof, Marsh describes new characters of Mosasauroid 
reptiles, Mr. Whitfield new fossil crustaceans from the upper 
Devonian rocks of Ohio, and there are also geological papeis on 
the Henry Mountains and the Wappinger Valley limestone. 


Annalen der Physik und Chemie, No. t—Among the original 
matter in this number we note a chemical monograph of the 
mica-group, by Herr Rammelsberg ; accounts of a new con- 
densation or absorption-hygrometer, by Herr Matern; of some 
phenomena of phosphorescent light produced by electric dıs- 
charges, by Herr E, Wiedemann, and of the phenomena, in 
polarised light, of a plate of magnesium-platinum cyanide, cut at 
right angles to the optic axis, by Herr Lommel ; a paper by Herr 
Korteweg, proving that, by the theory of dielectric polarisation, 
yolume-changes of a dielectiic body under the action of an 
electric force may be anticipated and calculated ; one by Hear 
Edlund, controverting Helmholtz’s views as to the cause’ of 
electric currents produced in flow of liquids. through tubes ; and 
one by Herr Herwig, defending his conclusions regarding the 
electric conductivity of mercury vapour. We also note valuable 
papers (communicated to Academies) on the conductivity of iron 
for heat, by Herr G. Kirchhoff and Herr Hansemann ; on the 
differences of the two electric states, by Herr Mach and Herr 
Doubrava ; and on a direct megsurement of the work of induc- 
tion, and a determination therefrom of the mechanical equivalent 
of heat, by Herr von Waltenhofen. 


THE SYournal of Anatomy and Physiology, Normal and 
Pathological, vol. xiv., part 2., January,—Dr. A. H. Young, 
the intrinsic muscles of the marsupial hami (pl, 7), and 
on the myology of Viverra civetta.—Mr. W. R. Williams, the 
anatomy of the knee-joint.—Dr. D. J. Hamilton, development 
of fibrous tissue frém the'hepatic pdrenchyma in cirrhosis of the 
liver (pl. 8).——Dr. P. McBride, contributions to the pathology 
of the internal ear (pl. 9).—S. G. Shattock, a new bone in 
human anatomy, together with an investigation into the morpho- 
logical significance of the so-called internal’ lateral ligament of 
the human lower jaw.—Dr. G. T, Beatson, theedisease called 
sturdy in sheep, in its relation to cerebral localisation,—Dr. J. 
Carmichael, two case of lesions of thetemporo-sphenoidal lobe 
of the, brain, with pathological examination by Dr. D. J. 
Hamilton (pl. 10).—Dr. Osler, twa cases of striated myo-garcoma 
of the‘kidney:—Dr. G., A. Gibson, the sequence and duration of 

° e 





the cardiac movements (pl. 11).—Prof, Turner, the foetal 

«membranes of Oreas cauna and notes on the dissection of a 
secoAd negro.—Or. Anderson, a new abnormality in connection 
with the vetebral artery.—Ie. J. G. Garson, case of the 
development of wool on the cornea of a sheep——Notices of 
books.—List of grants in aid of scientific investigation made by 
the British Medical Association. 


Tur Archives des Sciences Physiques ed Naturelles (November 
and December, 1879).—These parts contain the following papers : 
Meteorological recapitulation of the whole year 1878 for 
Geneva and the Great St. Bernard, by Prof, Plantamour.— 
Analysis of some recent works relating to the topography and 
the constitution of the moon (second part), by M. Ra in,—On 
the periodic movements of the soil as indicated by air-bubble 
levels, by Prof. Plantamour.—Essay on chemical mechanics, 
founded upon thermochemistry, by M. Berthelot.—Acconnt of 
the sixty-second meeting (at St. Gallen) of the Swiss Society of 
Naturalists, on August 10-12, 1879.—On a portable and 
registering limnimeter, and observations made with it at the Pedz 
tower near Vevey, by M. E. Sarasi.—On the theory of joints 
in botany, by M. Clos.—Note on Capea rubella, Renat., by 
M. Vetter.—Tables of meteorological observations made at 
Geneva observatory and on the Great St. Bernard during October 
and November t, by Prof. Plantamonr.—Note on the 
“Elementary Treatise of the Quahtative Analysis of Mineral 
Matter,” by Albert Ditti—On the health of the pupils at the 
Lyons Lyceum, by Dr. H. Dor.—-New researches on the quan- 
titative determination of chromatic vision, by Drs. Dor and 
Favre —On the historical evolution of the colour sense, by Dr. 
Dor.—Researches on the action of low temperatures on the 
germinative faculties of seed-grains, by C. de Candolle and 
Raoul Pictet. 


Tug Verhandlungen der k.k. geologischen Reichsanstalt sw 
Wien (Nos. 13 and 14, 1879).—From these parts we note the 
following papers:—-On the flora of the clay of Preschen, by 
H. Engelhardt.—On the living analogies of the late-tertiary 
marsh-strata and of the melanopsis-marl of south-eastern 
Europe, by Th. Fuchs,—Orf the environs of the Adamello 
mountains and on the development of the Perm formation 
between Val buona Giudicaria and Val Camonica, by G. Stache. 
—Report of a geological excursion to the Herzegowina, by A. 
Bittner.—Numerous book-notices.—On the slate of Velhota, by 
J. Kusta.—On the Strypa nver district in Galicia, by Dr. E. 
Yon Dunikowski1.—On the plants of the Cipris-slate of northern 
Bohemia, by H. Engelhardt.—On the strata penetrated by the 
main shaft of the Société de Carbonages de Bohème between 
Konigswerth and Grasseth, near Falkenau on the Eger, by the 
same.—-On the eruptive formations and’the rehef of the district 
of Chnistiania, by Dr, E, Reyer.—On the Wieliczka mine, by 
C. M. Paul.—On the brachipoda fauna of the oolites f- Balin 
near Cracow, by L. Szajnocha. 


Bulletin de PAcadémie Royale des Sciences de Belgique, 
No. 11, 1879,—On a convenient means of distinguishing arti- 
fictal from natural butter, by M. Donny.—On elimination (third 
and fourth note),-by M. Mancion.—-Theory à posterior: of elimina- 
tion between two algebraic equations, by the same.—New 
reactions enabling to characterise very small quantities of 
morphine, by M. Jorissen,—On certain combinsnts of binary 
algebraic forms, by M. Le Paige. _ 


Tur Revue Internationale des Sciences (October, 1879), contains 
the following papers :—On the fauna of the depths of the sea, 
by Prof. A. Pagenstecher.—On lichens, by Prof. Reess.—On 
the adaptation and the mimetism in Turbellarie, by Paul Hallez, 
—-On the development of parrots, by Max Braun,—The part 
fur her contain@ the usual reviews, book notices, and scientific 
news. 


Tue Verhandlungen des naturhistorischen Vereins der 
preussischen Rheinlande und Westfalens (36ter Jahrg. ìi., 1879), 
contain but few papers of importance:—On the theory of the 
double iefraction of light, by E. Kettele..—Materlals for an 
arachnida fauna of Japan, by F. Karsch.—On the occurrence of 
forsil bones n@ar the Unkelstein on the Rhine, by G. Schwarze, 
—On the chemical cause of the poisonous action of arsenic, by 
Herr Binz.—On hannayife, newberyite and siljimanite, by Prof. 
vom “Rath.—Several geological papers and reports of minor 


interest, by the same, à 
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SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, February 5.—‘‘ On the Epipubls in the Dog, 
and Fox.” By T. H. Hurley, Sec.R.S. 

In 18711 I gave a brief description of a structure which F 
had observed in the dog, in the following terms :— 

“*¥n the myology of the dog, the insertion of the tendon of 
the external oblique muscle of the abdomen presents some inte- 
resting peculiarities, The onter and posterior fibres of this 
muscle end in a fascia, which is partly continued over the thigh 
as fascia lata, and partly forms an arch (Poupart’s ligament) 
over the femoral vessels ; by its inner end it is inserted into the 
outer side of a triangular fibro-cartilage, the broad base of which 
is attached to the anterior margin of the pubis, between its spine 
and the symphysis, while its apex lies in the abdominal parietes. 
The internal tendon of the external oblique unites with the 


tendon of the internal oblique to form the inner pillar of the 


abdominal ring, and is inserted into the inner side of the tri- 
angular fibro-cartilage, The pectinenss is attached to the ventral 
face of the cartilage ; the outer part of*the tendon of the rectus 
into its dorsal face ; but the chief part of that tendon is inserted 
into the pubis behind it. This fibro-cartilage appears to repre- 
sent the marsupial kone, or cartilage, of the Monotremes anf 
Marsupials.” 

The only reference to this statement which I have met with is 
by Prof. Macalister, in his “Introduction to the Systematic 
Zoology and the Morphology of Vertebrate Animals” (1878), 


. 265 :— 

s Prof Huxley describes a fibro-cartilaginous ‘marsupial’ 
above the pubis, from whose anterior surface the pectneus arises. 
I have failed to satisfy myself of its existence as a constant. 
stiucture in many dogs, in the common and Bengal foxes, in the 
dingo, jackal, Canis pallipes, and wolf,” 

The wording of this passage does not make it quite clear 
whether the writer has not found the structure in any case, but 
does not mean to deny that it may occur occasionally in the 
various Canid@ he mentions ; or whether he has found it occa- 
sionally, but not constantly, in all or some of them, 

Under these circumstances it may be desi:able to publish the 
fact that, having recently dissected, for purposes of comparison, 
a male and female fox and a male and female dog, I have not 
had the slightest difficulty in demonstrating the existence of the 
structure which I described in 1871, in all four, And the only 
phrase which appears to require modification in that description 
is the use of the term fibro-cartilage. I do not remember 
whether, formeily, I submitted the structure to microscopic 
examination or not; but in the specimens lately examined, not- 
withstanding the firmness and density of the triangular plate, it 
contains no true cartilage cells, but is entirely composed of 
fibrous tissues which lie parallel With one another in the middle 
of the plate, while, at the thickened edges, they become closely 
interwoven. 

A comparison of this triangular fibrous plate in the fox, with 
the “marsupial” bones of Phalangista vulpina, shows that the 
fibrous plate in the former animal exactly answers to the basal 
part of the ‘‘marsupial” bone in the latter, It may properly, 
therefore, be termed the eftfudie Ligament, and must be r eg 
as a structure of the same order as the rudimentary clavicle 
and the rudimentary hallux of the Canidæ ; that is to say, as the 
remains of an organ which was fully developed in the ancestral 
forms of that group. 

It 1s interesting to remark, fh connection with this interpreta- 
tion of the facts, that, in the existing TAylacinus, which presents 
so many curious points of resemblance to the dogs, the epipubis 
is not ossified. As, however, the Canid@ have certainly existed 
since the eocene epoch, there is no likelihood of the existence of 
any direct genetic connection between the dogs and the Thyla- 
cmes. ‘The existing carnivorous Marsupialia have evideptly all 

roceeded from ancestral foim:, characterised by the possession 
of a thumb-like hallux, a peculiarity which is presented neither 
by the dogs, when they possess a hallux, nor by any other 
carnivora with pentadactyle hınd feet. Moreover, the early 
birth of th8 young and the development of a marsupium in the 
female, are evidences of the depaiture of the existing Marsupialia 
frgm the direct line by which the Mammalia have advanced from 
the ornithodelphous type. That the angestors of all mammal: 
egsed boay df cartilaginous “epipubes is, I think, highly 
probable, but ıt does not follow that they had the marsupial 

method of bearing and nourishing their young. 

* “ Manual of the Anatomy of Vertebrated Animals,” p. 417- 
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Chemical Society, February 5.—Mr. Warien De la Rue, pre- 
sident, in the chair,—It was announced that a ballot forthe election 
of Fellows would be held at the next meeting of the Society 
(February 19).—The following papers were read :—Note on the 
assumed formation of ozone by the atmospheric oxidation of 
phosphorus, by C. T. Kingzett. The author cuiticises a paper 
recently read on the above subject by H. McLeod, and contends 
that his arguments fall to the ground because he has made a 
mistake in calculating the results of his experiments.—Contribu- 
tions from the laboratory of Tékid, Japan, by R W. 
Athinson; II. On persulphocyanate of silver. When this 
yellow salt is boiled with water it turns black; a mixture of 
sulphide and undecomposed petsulphocyanate being formed in 
‘proportions which vary with time, temperature, and the quantity 
of free acid present, at the same time cyanogen disulphide is 
probably formed.—On methylated dioxethylenamines, by H. F. 
Morley. The author has prepared, by the action of mono and 
<dimethylamines on glycolic chlorhydrin, mono- and di-methyl- 
dioxethylenamine, and analysed therr platinum salts,—Note on 
igasurin, by W. A. Shepstone. The author has prepared this 
substance, obtained by Desnoix, and finds it to be a mixture of 
brucine and strychnine,—-On some reactions of tertiary isobutylic 
iodide, by L. Dobbin. By prolonged shaking with a 12 per 
cent. solution of hydrocyanic acid or w&ter at the ordinay 
temperature, trimethyl carbinol was obtained; by the action of 
zinc oxide at 15° isotributylene was formed; no isodibutylene 
could be separated. The author has also studied the action of 
sodium on tertiary isobutylic iodide. Isobutylene, isotributylene, 
and hydrogen were formed with small quantities of a hydro- 
carbon not absorbed by fuming sulphuric acid, 


Zoological Society, February 3.—Prof, Flower, F.R.S., 
president, in the chair.—Capt. W. Vincent Legge, R.A., ex- 
hibited and made remarks upon some specimens of the Little 
Ringed Plovers of India and Ceylon.—A communication was 
read from Dr. G. Hartlaub, F,M.Z.S., containing the description 
of a new species of Heron, obtained in Mohambo in Northern 
Madagascar, which he proposed to name Ardea rutentergi.—Mr. 
Oldfield Thomas read a note on a specimen of Myoxus elegans, 
Temminck, which had been obtained by Mr. H. Pryer, near 
Yokohama, Japan.—A. communication was read from Mr. H. 
N. Moseley, F.R.S., containing the description of a new species 
of Simple Coral, which he proposed to call Desmophyllum 
lamprostechus,—Prof, F. Jeffrey Bell gave an account of Paleo- 
ampas, a new species of irregular Echinoidea, which presented, 
among others, the following archaic points:—(1) The rows of 
poies were completely Nel, and extended regularly to the 
ambitus; (2)-some of the pores exhibited an elongation indicat- 
ing the appearance of the connecting grove; & the outer row 
of each pore-series was continued uninterruptedly to the actini- 
stome; and (4) two of the ocular pores retained indications of 
their primitively double character.—-Messrs, C. J. Danford and 
E. R. Alston read a paper on the mammals of Asia Minor, 
Part II., ım which they added certain species to their former 
list, and described a new species of Vole, under the name of 
Arvicola guentherr.—Mr, Sclater exhibited and made remarks 
on a fifth collection of birds from Duke of York Island and its 
vicinity, which he had received from the Rev. George Brown, 
C.M.Z.S. Four species were described as new, and proposed 
to be called Megalurus interscapularis, Pacilodryas aethiops, 
"Munia melena, and Rallus insignis, 


Physical Society, Febiuary ®7.—Annual conversazione. 
The museum of King George III., the Wheatstone Laboratory, 
and other halls of King’s College were occupied by a fine display 
of physical apparatus and artistic furniture, including numerous 
relics of Sir Charles Wheatstone. There was a large number of 
ladies and gentlemen present, and during the evening selections 
of music were played by the Musical Association of the Royal 
School of Mines. The apparatus was peculiar to the whole, 
range of physical science, and was furnished in part by the col- 
lege and ın part by the various instrument-makers and electric 
engineers of the Metropolis. The Telephone Company and the 
Buitish Electric Light Company contuibuted telepffones and 
electric lamps, and Herr Faber exhibited his ingenious speaking- 
amachine, K . 


Meteorological Soviety, January 21.—Mr. C, Greaves, 
president, in the chair.—Dr. Tiipe read the Report of the 
Council for the year 1879, which shop ed that the Society was‘in 
a very satisfactory conditign, Eighty-four hew Fellows have 
‘been elected, and the total number at the ead of the year was 


473. The great local differences in temperature and humidity 
require to be more accurately ascertained than they are at present, 
and this remark applies not only to sea-side plages, but alse to 
inland districts in their relation t@ hills and valleys. It is with 
a view to obtainmg bette: knowledge on this subject that the 
Council have instituted a new class of stations of a third order, 
to be termed ‘‘ Climatological,” at which observati8ns of tem- 
perature, humidity, cloud, and rainfall are taken daily at 
gv A.M. only, with certified instruments, the thermometers 
being in Stevenson rcreens, so that the observations of tem- 
erature at the different stations may be'strictly comparable. 
e total receipts for the year were 799% 6s. 9g., and the 
expenditure 621/, 195. 5¢., leaving a balance in favour of the 
Society of 1777. 75. 4d.—The President then delivered his 
address, in which he advocated a more attentive inquiry by the 
students of meteorology intò the subject of hygrometry. The 
appearance and disappearance of moisture, its diffusion, its 
origin in and withdrawal from the vaporous form, were matters 
which could now be readily defined through the increased supply 
of gaod observations, especially those so widely circulated by the 
Meteorological Office, and those recorded by the observers of 
the Meteorological Society. In furtherance of this object he 
roduced a digest of all the observations published by the 
Meteorological Office for the year 1879, a year of abundant 
moisture, and one which could hardly fail to afford traces of the 
constancy or inconstancy of beds of moisture, if they were per- 
manent anywhere, or of their coming and going viewed sub- 
stantially as to their own existence, rather than as borne by the 
force of the wind, or acted on by the power of the air in its 
baric relations, The preparation of this digest from the hygro- 
metric elements for 1879 proved such a laborious work that, 
being still incomplete and wanting the customary corrections 
for the various observations, he refrained from comments and 
deductions and gave the digest itself for the use of any students 
who might desire to work at the subject. The tables contained 
the calculated dewpoint, vapour-tension, relative humidity, and 
thermometric dryness throughout. These various and full data 
exhausted all the aspects of humidity in its vaporous state, and 
would supply means for a thorough study of the British climate 
in a year of maximum humidity.—The following gentlemen 
were elected the Officers and Council for the ensuing year :— 
President : George James Symons, F.R.S.  Vice-Pre-sdents : 
Edward Ernest Dymond, Chailes Greaves, F.G.S.,Rev. Wiliam 
Clement Ley, M.A., Capt. Henry Toynbee, F.R.AS. 
Treasumer: Henty Perigal, F.R.A.S. Trustees: Sir Antonio 
Brady, F.G.S., Stephen William Silver, F.R.G.S. Secretaries : 
Robert Henry Scott, F.R.S., John Wiliam Tripe, M.D. 
Foreign Secretary: John Knox Laughton, F.R.A.S. Council: 
Arthur Brewin, F.R.A.S., William Ellis, F.R.A.S., Rogers 
Field, B.A., Frederic Gaster, Joseph Henry Gilbert, F.R.S., 
Wiliam John Harris, M.R.C.S,, Baldwin Latham, F.G.S., 
Robert Jobn Lecky, F.R.A.S., Hon. Francis Albat Rollo 
Russell, Richard Strachan, Henry Samuel Tabor, George 
Mathews Whipple, F.R.A.S. 


Anthropological Institute, January 27. — Anniversary 
Meeting.—Mr, Edward B. Tylor, D.C.L., F.R.S., president, 
in the chair.—The following gentlemen were elected to serve as 
Officers and Council for the year 1880 :—Piesident: E. B. 
Tylor, F.R.S. Vice-Presidents: Hyde Clarke, John Evans, 
F.R.S., Prof. W. H. Flower, F.R.S., Major-Gen, A. Lane 
Fox, F.R.S., Francis Galton, F.R.S., Dr. Allen Thomson, 
F.R.S. Directors and Honorary Secretaries: E. W. Brabrook, 
F.S.A., W. L. Distant, J. E. Price, F.S.A. Treasurer: F. G. 
H. Price, F.G.S. Counci : Lt.-Col. Godwin Austen, J Beddoe, 
E.R.S., Prof. George Busk, F.R.S. C. H. E. Carmichael, 
M.A., W. Boyd Dawkins, F.R.S., Sebastian Evans, LL.D., 
A. W. Franks, F.R.S., Prof. Huxley, F.R.S., A. H. Keane, 
B.A., A. L. Lewis, Sir J. Lubbock, Bart., M.P., R. Biddulph 
Martin, The Earl of Northesk, F.S.A., Prof. Rolleston, F.R.S., 
F. W. Rudler, F.G,S., Lord Arthur Russell, M.P., Rev. Prof. 
Sayce, M.R.A.S., Alfred Tylor, C. Staniland Wake, M. J. 
Walhouse, F.R.A.S.—The President delivered* his annual 
address, in which he gave an outline of the piogress of anthro- 
pological science during the last forty years, with special refe- 
rence to the work now being done ın Germany, 


Entomological Society, anniversary meeting, January 21. 
—J. W. Dunning, M.A., F.L.S., vice-president, m the chan.— 
The following gentlemen were elected a$ officers and councM for 
the ensuing year :—Premdent, Sir John Lubbock, Bart., M.P., 
F.R.S.*, Treasurer, E. Saunders, F.L.S.; Librarian, F, Grut, 
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F.L.S.: Secretaries, R. Meldola and W. L. Distant; other 
Members of Council: I. W. Bates, F.L.S., W. Cole, J. W. 
Dining, M.A., F.LS., F. du Cane Godman, F.L.S., O. 
Salvin, F.R.S., H. T. Staieton, F.R.S., S. Stevens, F.L.S., 
and J. J. Weir, F.L.S. In the absence of the president, an 
address was read by J. W. Dunning, vice-president, and the 
meeting terminated with the usual vote of thanks to the officers, 


Photographic Society, Jannary 13.—J. Glaisher, F.R.S., 
president, ın the chair.—Mr. Leon Warnerke having at the 
previous meeting described all actinometers hitherto used, now 
read a paper on a new actinometer, designed by himself; it is 
based upon the retention of light by a phosphorescent substance, 
In this case calcium sulphide being the medium chosen, an 
ingenious apparatus has been constructed, in which is a disk of 
this phosphorescent material, hermetically sealed between glasses, 
and revolving over this is another disk containing a series of small 
holes where increasing layers of coloured gelatine, with figures 
upon them, produce increasing opacity, and the last number 
seen before the figures become invisible, indicates the intensity of 
ight at the moment. A contivance is also introduced by which, 
after using, any remaining luminosity is extinguished by letting 
red or green light pass on to the disk contaimng the phosphor- 
escent material, This actinometer is found to perfectly register 
the value of candle, gas, or any other light possessing actinic 
power, however small. 


Victoria (Philosophical) Institute, February 2.—A paper 
on recent Assyrian and’ Babylonian research, illustrated by ma 
and specimens, was read by Mr. Hormuzd Rassam ; in which, 
after sketching the route which a traveller would take from 
Aleppo Dierbekir, Mossul, and Baghdad to Nineveh, he 
gave a full account of his exploration in Nineveh and Babylon, 
with a description of the different ancient sites existing there 
at present, 

VIENNA 

Imperial Academy of Sciences, December 18, 1879. —The 
following papers were read :—On the changes produced by 
chemical change of muscle-substance in polar excitation by the 
electric current, by Dr. Biedermann.—On the method and data 
of phyto-phylogenetic research ; on researches of the kind in the 
Island of Skye: and on the phylogeny of Pinus, by Prof. v. 
Ettinghausen,—On the action of phosphoninm-iodide on sulphide 
of carbon, by Dr. Jahn.—On the synthesis of biguanide, by 
Dr. Herth.—Report on searches and excavations during the 
past year (in Moravia, Lower Austria, and Krain).—On a new 
viviparous species of UngaHia from Peru, by Dr. Steindachner.— 
Geological observations in the Island of Chios, by Herr Teller, 


PARIS 


Academy of Sciences, Febiuary 2.—M, Edm. Becquerel in 
the chair.—-The following papers were read :—On sgme appli- 
cations of elliptic functions, by M. Ilermite.—On a linear 
differential equation of the second order, by M. Gyldén.— 
Complement to recent note on the deformation of substances, by 
M. De Saint Venant.—Experiments on the compression of 
gaseous mixtuies, by M. Cailletet. Compressing in his appa- 
ratus 5 vol, carbonic acid and 1 vol. air he easily liquefies the 
former. On carrying the premite to 150 or 200 atmospheres, 
the meniscus of hquefied acid, concave and quite distinct, becomes 
plane, loses distinctness, and is gradually effaced, till at length 
the liquid wholly disappears, the tube being then, apparently, 
filled with a homogeneous matter, which resists all further pres- 
sure, like a liquid. On diminishing the pressure the liquid 
suddenly appears again, at a constant pressure for determinate 
temperatures (132 atm. at +5°5°, 110 atm. at 19°, &c.). This 
disappearance of liquid cannot be due to heat liberated in com- 
piession, for the tube was ummersed in water keeping a constant 
temperature, afd the compression was slow. It seems that at a 
certain pressure the liquid and gas are dissolved in each other. M. 
Cailletet tried to test this by colouring the CO, with iodine, but this, 
attacking the mercury, masked the phenomenon, (The supposition 
that the disappearance of liquid is only apparent, he disproves, )— 
Evolution of inflorescence in Gramineæ (2nd part); types of struc- 
ture of théprimary rachis ; order of appearance of the first vessels, 
by M. Trécul —M. Gaudin submitted a method of dividing masses 
of ice, vız., placing on them a flexible tube of lead or alloy of tin 
and antimony, of small calibre, connected with a steam boiler, 
andeopen at the end toeet the water of condensation out. It 
penetrates into the ice by its weight and heat. The trenches 
thus ntade are kept from closing by means of boards, anq charges 


of dynamite may be pat into them.—On the theory of linear 
differential equations, by M. Mittag-Leffler.—Remarks on the 
new metals of gadolinite and samarskite, by M. Delafontaine, 
He regards ytterbsum, deciprum, and philippium as definitively 
acquired for science ; scandium he cannot speak of; mosandrum 
should be eluminated ; samarium requires more proof; the cha- 
racters of the yellow oxide, phzlippine, are those of M. Soret’s 
earth X and the Aolmine of M. Cleve; the latter name, there- 
fore, should not be retained. —Artificial reproduction of scorodite, 
by MM. Verneuil and Bourgeois. Iron wire is treated with a 
concentrated solution of arsenic acid in a sealed tube, heated to 
140-150°; it gets covered with grey gelatinous matter (a mix~ 
ture of amorphous arseniate of sesquioxide of iron and arsenions 
acid in smal} crystals) ; this matter gradually disappears, being 
transformed into scorodite. The authors hope to get erythrine, 
annabergite, and some other hydrated arseniates thus.—On the 
anatomical characters of blood peculiar to intense and extreme 
anemia, by M. Huyem. In what he calls aglobulte intense (the 
globular richness vas ying | from 2,000,000 to 800,000), he notes 
that ciystals form in the dried blood, like those of dried lymph ; 
and in the fresh blood he finds white globules with coloured con- 
tents, and still retaining amceboid contractility (such are also found 
1n lymph). In aglodulie extreme (800,000 to 450,c00 globules) 
there are elements Hke the red nucleated globules of oviparous 
animals, In all cases the white globules are much more nume- 
rous and smaller than in normal blood. In anwmia, then, the 
blood becomes in some sort lymphatic, #.¢., it is formed of a 
mixture of blood properly so called and lymph,—Researches on 
the movements of the uterus, by M. Polailon. A registering 
apparatus and manometer were connected with the enlarging 
instrument sometimes introduced into that organ. The author 
calculated the specific force of the uterus to be about 178, and 
therefore very much below the force of striated muscles in man, 
which is about 1087. Uterine contraction produces a regular 
movement without shock, and remarkable for its len nearly 
two minutes (contraction and relaxation together; the former 
being the shorter), Violent respiratory movements raise the 
pressure considerably.—A note from M. Macagno treated of the 
composition of the air in different parts of Palermo ; another, 
of the production of tannin in leaves of sumac; he finds leaves 
at the nppsr extremity of the stem richer in tannic acid than 
those at the base. The quantity of acid diminishes as the plant 
grows older, 
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j l MADAGASCAR 
The Great African Island. © Chapters on Madagascar. 
` By the ‘Rev. James Sibree, Jum, F.R.G.S., of the 
` London Missionary Society. ` (London: ~Trubner and 

Co., 1880.) 

R. SIBREE’S book is described on the title-page 
asa popular account of recent researches in the 
physical geography, geology, and exploration of the 
country, and. its natural history and botany; and in its 
origin and divisions, customs and language, superstitions, 
folk-lore, andweligious beliefs'and practices of the different 
tribes. Together with gllustrations of scripture and early 
church history, from native statists and missionary expe- 
rience. The book commences with an interesting summary 
of ancient notices and accounts of th® island of Mada- 
gascar, with a continuation of the history of its discovery 
and exploration down to the present time. The author 
identifies Madagascar, as has been done by some former 
writers, with Menuthias of Ptolemy, but there seems little 
doubt that Menuthias, which is described in the “ Periplus 
Maris Erythrei,” is, as considered by Bunsen, Karl 
Muller, and others, the island of Zanzibar.- The author 
admits in a note that there is some doubt about the 
matter. In his account of the early Arab names of the 
island he is not quite clear. The Arabian voyagers 
named the island, the home of the roc (4/pyornis), the 
Island of the Moon, possibly from the neighbourhood of 
the Mountains of the Moon. They wrote the name either 
Kamar or Komr, which ‘latter name survives in the 
modern title of the small outlying group, the Comoro 
Islands, which the Arabs called Komadir or the lesser 
Komr. The name, as applied to the main island, survived 
until the arrival of the Portuguese, for on one of the 
oldest maps, the Charta Marina Portugalensium, of the 
first decade of the sixteenth century, the name Komortina 
occurs for the island in addition to those of Madagascar 
and San Lourengo. 

The author attributes the discovery of the east coast of 
Madagascar to Don Francisco de Almeida in 1506, 
whereas Antão Gonçalves is given by Peschel as the dis- 
coverer and also as the giver of the name San Lourengo, 
which is attributed by the author to João Gomez d’Abreu. 
It seems, however, probable that a still earlier voyager 
may have discovered the east coast of the island, a certain 
Diogo Dias, commander of a ship of Cabral’s fleet, and 
brother of Bartholomew Dias. 

The best map of Madagascar is that published last 
year by the late Rev. Dr. Mullens, which is partly based 
on M. Grandidier’s sketch-map, published in 1871. The 
island iggnearly 1,000 miles long and 350 miles broad at 
its greatest extent, and being the third island in size in the 
world, is nedrly four times as large as England and Wales, 
It consists ofan elevated interior region from 3,000 tp 5,000 
feet in elevation, and a comparatively“level surrounding 
country raised from 400 to’5oo feet above sea-level, ex-ẹ 
tending also over a vasarea to ‘the west and‘south, into 
which region the more elevatéd land does not extend. All 
around the coast is a belt of virgin forest with an average 
breadth of from fifteen to twenty miles, much of which is 
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still unexplored. A good deal of the ‘elevated interior is 
bare and somewhat dreary-looking. “The long rolling * 
»moor-like hills are only coveregl with a coarse grass, which 
becomes very biown and dry towards the end of ‘the 
seven months’ rainy season.’ The largest river is 300. 
miles long, and could be’ ascended by steamers of light: 
draught for about flinety miles. The central plateau con- 
sists of primary and ‘igneous rocks, and is plainly, as’ 
might have been foretold from the nature of the fauna of 
the island, of great antiquity. There dre secondary and 
recent deposits on the lower region, and in the latter M. 
Grandidier discovered the fossil remains of a hippo- 
potamus. With the hippopotamus occur the bones of 
pyornis maximus, the gigantic fossil eggs of which 
probably gave rise to the fabulous stories of the roc. The 
bones of two other species of Zpyornis have now been 
discovered, one was as big as a caSsowary, the other only. 
as large as a bustard. 

To naturalists accustomed to think of Madagascar as: 
full of the most interesting of animals, it seems strange to 
learn that “a stranger crossing the forest is always struck 
with the general stillness of the woods and apparent 
scarcity of birds seen on the route ;” butafter all, stillness 
is more or less characteristic of all forests. The lemurs, 
at all events, make themselves heard. “In travelling 
from the coast to the elevated plateaux of the interior one 
is sure frequently to hear their loud wailing cries, which 
sometimes make the woods resound for some minutes 
together and have a most startling effect when heard for 
the first time.” One lemur (Z. catta) is not arboreal like 
the remainder, but lives amongst the rock, having feet 
specially modified to suit this kind of existence. The- 
natives have a superstitious dread of the Aye-aye 
(Cheiromys), believing that a person who kills one will 
die within a year. The hedgehogs (Centetide), of which 
there are five genera and nine species in the island, are 
used as food, having much the taste of pork. They seem 
to be very abundant in the woods, in low scattered brush- 
wood. “We frequently met with three or four varieties 
whilst rampbling in the outskirts of the woods.” They do 
not roll themselves up into a ball like our hedgehogs, but 
put their head between their fore-paws when in attitude 
of defence. 

We must pass over the further account of the fauna 
and flora, and turn to the later and more important por- 
tion of the work which treats of the ethnology of the 
island, and which is especially valuable. A part of it 
has already been published in the Proceedings of the 
Anthropological Institute and of the Folk-Lore Society, 
as wellas in NATURE, The population of Madagascar 
is a very. mixed one, and the exact history of its de- 
velopment is extremely difficult to trace. There are, 
possibly, traces still remaining of an abomginal stock, 
that is to say, of races which existed in the island 


*before later African, colonisation and very long before the 


Malayan mcursion. There are numerous indications of 
the occupation of the country now held by the Hovas, 
whieh are the race of the island which at present ‘ex- 
hibit the purest Malay blood, by an earlier pepple called 
Vazimba. Superstition unfortunately prevents the open- 
ing of the graves of this extinct racg. They are said,to 
have been ignorant of the use of iron, and to have been 
of low stature. There are also vague accounts of ancther 
e » 





dwarf race with woolly hair, the Kimos; and of still 
‘another, the Béhdsy. ‘There seems to be great uncer- 
tainty as to tht reality of these three races, and as to 
whether any of them yet efist, as they are said by some 
to do in the part of Madagascar as yet unexplored by 


Europeans. It is quite possible that some people allied 
to the Bushmen may have occupied the island in early 
times. The main mass of the population is made up of 
the lighter coloured more distinctly Malay races, and of 
a much darker skinned race with frizzly hair, and of all 
gradations between these two. The latter stock are 
regarded by most ethnologists as of African affinity, 
whereas the author thinks they may be Melanesians, 
and have reached the island from the same source 
as the Malays, a supposition which we can hardly 
regard as probable. The Rev. W. E. Cousins con- 
cludes from his researches that the Malagasy language 
repiesents an ancient stage in the Malay tongue, now 
so widely spread over the Indian and Pacific Oceans, and 
thus, as far as philology is concerned, it is probable that 
the emigration of the Malagasy tribes from the east took 
place at a remote era. The author speculates from the 
obscure evidence of certain lists of Hova kings as to the 
date at which the Hovas arrived at the island, and con- 
cludes that probably not much, if at all later than the 
Norman conquest, perhaps much earlier, but he seems 
unaware of a fact of some importance, namely, that in 
an Arab account of the middle of the thirteenth century, 
the inhabitants of Komr are spoken of as the “Brothers 
of the Chinese,” ʻe., evidently Malays, whilst a town in 
the island is mentioned by name as “Malay” both in 
this later account and a century earlier by Edrisi. 

But the problem of the Madagascar population is still 
further complicated ; Arabs visited the island from very 
early times from the mainland, and constantly imported 
African slaves by hundreds in their dhows, and continued 
to do so until up to a very short time ago, They 
settled in the country and mixed with the population, 
and their influence is still in active operation on the 
north-west of the island. On the eastern coast there is a 
strong European mixture in the population, partlf ancient, 
partly modern, due to Creole settlers, and planters, and 
sailors of all nationalities. There is, further, much Indian 
blood in the country, derived mostly from Bombay. 

The influence of the missionaries has had the usual 
effect upon the Malagasy language, numerous English 
words connected with religious belief have been imported 
into it wonderfully spelled. For example, “Jesosy Kraisty.” 
It is, perhaps, rather a pity, than a matter of congratula- 
tion, as the author considers it, that the poor Malagasys 
have learnt the English words “demon” and “devil,” 
which are in the list he gives. The account of the language 
is full of interest. The names of villages show many 
parallels to English names of places. There are, for 
example, Oxfords, Holytowns, Kingstowns, Princetowns, 
and Stonebridges. Divorce is defightfully easy in 
Madagascar; a tired or angry husband merely sends for 
his wife gnd gives her a piece of money before witnesses 
saying, “I thank you, madam,” and the thing is done. 
Divorce is ‘hence termed “thanking a wife.” Like the 
New Zealanders, the Malagasys are beginning to give 
up ‘nose rubbing as’a salutation, and ‘are taking to our 
impomant improvement on this ancient practice, kissing. 
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In old times they used to lick the foot of a superior as a 
salutation, a form which survives with us only in the case 
of the adoration of the pope. 

The Hova girls plaster their faces with a white paste, 
and thus make themselves fairer when it is removed ; 
this is a novel suggestion for possible adoption in 
Europe, a soit of putting the complexion in curl-papers. 
The girls also wear black spots on their faces, corre- 
sponding with our patches. The young men grow long 
nails on their little fingers with great care, thus curiously 
imitating the Chinese. Curiously enough, no stone im- 
plements or weapons have as yet been ‘discovered in 
Madagascar. It must be almost the only inhabited place 
in the world where they have not been found. Probably 
they will yet be discovered. Their absence would be 
strong evidence against the former existence of the dwarf 
aboriginal race in the island. 

In Chapter XVI., headed “ New Light on Old Texts; 
Illustrations of Scsipture from Malagasy Customs,” the 
author draws so many parallels between Malagasy cus- 
toms and those of ancient Semitic and other races as 
recorded in the Bible, that we feared greatly he was going 
to discover the lost tribes; but he is not a man to do 
anything so foolish. Very likely, however, some one will 
be found before long to do it for him with his data, 
Madagascar is about the only place remaining in which 
the discovery has not been made, now that Mr. McLeod 
has published his “Japan and the Lost Tribes of Israel,”* 
and identified Jin Mu Tenno’s Samurai with these “ wan- 
dering Jews.” 

In the concluding chapter of the book, on “ Malagasy 
Church Life as Illustrative of the History of the Apostolic 
and Early Churches,” some most interesting information 
is given. It appears that the Malagasy people have 
spontaneously developed by a process of reasoning nearly 
all those brilliant innovations which it is the pride of our 
own most advanced Ritualists to have copied from 
others. Thus a story is told of a terrible case of sus- 
pense in which baptism had been performed with water 
in a sacramental cup in lack of some other suitable 
vessel. What was to be done with the holy water? It 
would never do to throw it away ; soat last a good deacon 
drank it. Stranger still, amongst Mr. Sibree’s own people 
at Ambohimanga, he found a notion springing up that 
they ought to fast before communicating, and they 
appealed to him as to whether he did not do so 
and whether it was not improper to allow the elements 
to mix with common food. They also had a strong 
feeling that the ceremopy should take place only in 
the forenoon and only on the first Sunday in the 
month. Further, some natives employed to make the 
bread used in the Eucharist did so in secret after various 
ceremonial ablutions, and explained that their reason was 
that “ they did not want unbelievers to know how the bread 
was made for fear they should despise it?’ Any bread left 
over they took to the Government House, and ate there 
only after prayer. All these ideas have, accoiding to 
Mr. Sibtee, been developed quite independently of the 
Malagasys, though we cannot help suspecting them as 

ue, partly at least, to French Roman Catholic influence. 
Only in the métter of vestments apparently do the Mala- 


èz © Tapan and the Lost Tribes of Israel. Epitome of the Ancient History 
of Japan.” By G N. McLeod. (Rng Sun Office, Nagasak, Japan, 
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gasys seem not to have developed Ritualistic tendencies ; 
but they have advanced notions concerning ornament, 
bright colours look especially well on a brown skin, and 
possibly before long a Malagasy bishop may appear in 
full Ritualistic fig, evolved out of his inner consciousness. 
If so, may we be there to see, 

We have only been able to touch here and there on the 
many interesting subjects discussed by Mr. Sibree. This 
book is a most valuable addition to knowledge and very 
entertaining. It contains several full-page illustrations 
(not all new) and two maps, 





CLAUSIUS’S “MECHANICAL THEORY OF 
b HEAT” 


The Mechanical Thtory of Heat. By R. Clausius, 
` Translated by W. R, Browne, M.A. (London: Mac- 
millan and Co.) Š 


HIS translation satisfies a real want of a tolerably 
large class of students of science. It furnishes in 
a volume of reasonable size a clear and readable account 
of a subject, an acquaintance with which has until lately 
been only obtainable by an English reader at the cost of 
a great deal of research through the transactions and 
memoirs of various societies. The name of its author 
furnishes a sufficient guarantee of the accuracy of the 
substance matter of the book, treating as it does of a 
subject specially his own. The method of treatment 
leaves hardly anything to be desired, even from the 
point of view of a student previously ignorant of the 
subject. The reader 1s nowhere perplexed by uncouth 
symbols or analytical operations beyond those which 
are familiar to all acquainted with the principles of the 
differential and integral calculus. At the same time, 
and perhaps partly in consequence of this avoidance 
of complicated analysis, the reader is never allowed to 
lose sight of the essential meaning of the symbols em- 
ployed. Some of the chapters in the book will furnish a 
valuable exercise in the meaning and value of partial 
differential’ coefficients, even to a student who is not 
specially interested in the physical questions discussed. 
The same remark applies to some of the explanations 
* given in the mathematical introduction, on the nature of 
the integral of a total differentia] in the case when the 
condition of being an exact differential is not fulfilled, 
explanations originally inserted, as the author tells us, in 
consequence of objections made to his theory by Prof. 
Decher, ° 

Any one wishing to gain a general acquaintance, 
thorough as far as it goes, with the subject, can scarcely 
do so with the expenditure of less time and labour than 
are required for the perusal of this book, As a mathe- 
matical gtudy the book may replace some of the luxuriant 
growths of modern geometry and analysis with great 
advantage to the brains of the student. 

The translation is admirably done, It is hardly pos- 
sible in reading it to recognise any traces of foreign 
idiom. Occasionally we find some Ifttle confusion ofe 
phraseology, probably agising from loose translation ; as 
on page 210, where a rather‘turious descriptiorf is givén | 
of the ordinary process of changing the independent 
variables from x, y, to £, n and this procegs is apparently 


referred to, a little lower down, as an “artifice.” Itis a 
pity, too, and a little surprising, consideripg the array of 
scientific talent mentioned ingthe preface as having been 
applied to the correction of first proofs, that the book 
should be disfiguréd by so many misprints. Not to speak 
of great uncertainty as to the insertion or omission of a 
comma between the two variables inside a bracket after a 
functional symbol, and the sign x between two factors ofa 
product, there are many serious errors. Thus, for instance, 
on page 69 we have “volumes” for “values:” on pages 117 
and 124 we have the sign + for X ; on page 187 we haved T 
aQ 


dT 


and the error is repeated twice 


for T. In equations(rg) and (20) of page 190 we have 


written instead of ag, 


lower down on the same page. The figure of the steam 
engine on page 237, described as an “imaginary one,’ 
certainly strikes one as decidedly imaginary. The inser- 
tion of a few valves in the figure at suitable places would 
render it more satisfactory, at any rate to an unimagina- 
tive reader. It may be hoped that these blemishes will 
be removed when a second edition is reached of what, in 
spite of them, is an exceedingly valuable addition to eur 
English mathematical literature. W. S. A. 





OUR BOOK SHELF . 


Noxious and Beneficial Insects of the State of Illinois. 
Third Annual Report. By Cyrus Thomas, State Ento- 
mologist. Pp, 1-212. 8vo., (Springfield, 1879 ) 


IF we might be permitted to propose another title for this 
book, we would suggest that of “An Essay towards a 
Monoprapi of North American Aphides.’ But we fancy 
such a title would be too much opposed to that borne on 
the cover. We fear the Report 1s too profound to be of 
service to agriculturists and horticulturists, otherwise 
than on the same grounds that an intelligent mother of 
a family is enabled, from the study of a medical dictionary 
(intended for the use of the profesion only), to diagnose 
the symptoms of measles, croup, and other ils that 
infantineghumanity is heir to. We might make the same 
objection to the titles of a multitude of American scien- 
¿ifc publications, The axiom that “the end justifies the 
means’’ scarcely needs being called into requisition in a 
notice of this Report ; yet some uncertainty exists in our 
mind as tothe end aimedat. Does it consist in enabling 
unscientific, but intelligent, farmers and horticulturists. 
to identify their plant-lice foes? or is it intended as a 
prominent contribution towards a knowledge of these 
insects, to be made use of by scientific workers princi- 
pally? We do not attempt to solve the problem, but 
prefer to regard the Report more especially in the last- 
named light, 

Looking, then, at the scientific side of the question, we 
see here a most valuable contribution to a natural history 
of American Agfides, and in some respecte we think it 
would have been better had the author not been ham- 

epered with the necessity of producing a popular report at 
the same time. It fs :mpossible to give an analysis of the 
author’s views on the many vexed questions in the life- 
cycles of these noxious atoms. Much of the introductory 
remarks on habits has been of necessity (and eas 
compiled, and the suggestions as to dimorphjsm (p. 3! 

have, we think, been somewhat fully anticipated; still 
there remain some very potent suggestions made by Dr. 
Thomas ; not the least of which is fh what form those 
species that appear habitually to attack annual plants 
only, pags the winter months? 
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A multitude of mew species are described, and others 
e already noticed haveebeen more fully investigated and 
the*details given. Naturally, many European species | 
‘occur also in America, For these the author has mainly | 
(as is acknowledged) made use of Mr. Buckton’s yet incom- | 
lete monggraph of the British species, adopting also the 
latter author’s somewhat unscientific form of bibliographi- 
cal and synonymie quotation, Some very glaring typo- 
“graphical errors are corrected, but only in the place where 
they first occur, although constantly recurring; others 
almost equally important are not noticed. 


Zur Kenniniss der Fauna des untersten Lias in den 
‘Vordalpen. Von Dr. Neumayer, (Vienna, 1879.) 


ENGLISH geologists who are interested in the study of the 
Infralias, will welcome this latest contribution to science 
by the indefatigable palzeontologist of Vienna. The 
fossils described have been obtained principally from 
three localities — Pfonsjoch, in the Nathen Tyrol, 
Breitenberg, in the Osterhorn group, and Zlambach in 
the Traunthale. Among the sixty-six forms here noticed, 
-a large proportion are either identical with species which 
have been described in Western Europe or present such 
slight points of difference that Dr. Neumayer has not felt 
himself wairanted in giving them distinct names. It is 
_very interesting to find how close is the agreement in the 
general characters of the fossils of these Infralias beds in 
the Mediterranean province with the fauna of the strata 
on the same horizon in England, France, and Swabia. 
As in Western Europe, so in the Alpine province, we find 
the numerous varieties of Amunonttes (Aegoceras) angu- 
fatus and planorbis, especially characterising the zone by 
their great abundance; while Ostrea arietis, Lima 
punctata, L. gigantea, L. succincta, Modiola psitonots, 
Alyoconcha psilonoti, and Untcardium cardioides, are 
associated with these amfnonites in both areas. Besides 
these familiar forms there occur, however, some others 
which are quite unknown in Westem Europe. 


Neumayers monograph is illustrated with seven well- ! 


executed lithographic plates, and is a very, valuable 
contribution to our knowledge of the Jurassic formation in 
the Alps. . : . 

J. W. J. 


Afiica Past and Present. By an Old Resident. (London : 
Hodder and Stoughton, 1879.) 


In “Africa Past and Present” the writer carits us back 
to the time when Herodotus, collecting mateiial for his 
history, in the absence of wntten documents, travelled to 
Africa, Then follow chapters on enterprising Arabs, who 
penetrated into the interior of the country at a far distant 
period, and on the Portuguese early English and French 
discoveries. Accounts are given of the travellers who 
were sent out by the African Association to explore the 
interior of the country, prominent among whom were 
Mungo Park, “whose melancholy fate did not damp the 
ardent desire of the British public for further information 
concerning the interior of the great continent.” Then 
follow descriptions of the more recent adventures and 
discoveries of Speke, Grant, Baker, Livingstone, and 
others, thoygh the author makes no reference to the 
important work done by recent Geiman explorers. 
The latter half of the book is devoted to the history, 
and physical geography of the countay, the author taking 
each division and giving topographical details of it, 
and speaking of its climate, resources, productions, and 
character, manners, and social condition of its in- 
habitants’ The book is intended as a handbook for 
missiopais, merchants, travellers, and emigrants who 
wish for’ information about Africa. As such it will be 
useful, The bool has many illustrations and a map 
of the country. It has also the advantage of being cheap 
and*portable. © > 
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LETTERS TO THE EDITOR . 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications. ; 

[ The Editor urgently requesis correspondents to keep their letters as 
short as possible. The pressure on his space ts so great that it 
is impossible otherwise to ensure the appearance even of com- 
wiunications containing interesting and novel facts.] 

, Ice-Crystals ; 

I HAVE been prevented by other work from thanking your 
correspondents who offered explanations of the peculiar forms 
taken by ice-crystals upon rotten‘ligneous fibre. 

Will you, however, allow me to say that the explanation 
offered is one respecting which I am very sceptical. 

That explanation is the long filaments, like spun glass, 
are merely the result of the internal freezing of the moisture in 
the substance of the wood and of the expansive force of that 
freezing pressing the ice thus formed through the pores of the 
wood. 


My impression is that if this were the cause the expansive 
force would be sufficient to destroy the ligneous fibie altogether, 
and break it up. uestion also whether there are any pores or 
tubes of the kind and size required by this theory running in the 
direction of the medullary rays. Lastly, as upright arborescent 
forms of ice-crystal are formed upon dry wood and upon other 
substances, which cannot possibly be due to any such cause, I 
am inclined to think that this pu ticular form is determined by 
some other cause than the one suggested, The filaments are 
much too long and much too crystalline in structure to be the 
mere result of extrusion from an internal mass of ice, 

Argyll Lodge, Kensington, February 14 


oe 


Keenig’s Collection at the Philadelphia Exhibition 


My attention has just been drawn to the fact that a repoit has 
recently been circulated in London to the effect that the splendid 
collection of acoustic apparatus exhibited by Kœ of Paris, 
at the Centennial Exhibition of 1876, had been retained in this 
country for the Stevens Institute of Technology, under promise 
of payment, and that nothing had been paid for it. 

Av regards the Stevens Institute, I have to say that the report 


ARGYLL 


We have never had one of the instruments in our charge, nor 
has a word ever been said about purchasing it for our use. 

The collection was, in fact, removed from the Centennial 
building to the University of Pennsylvania at Philadelphia, 
which is about one hundred miles from here, where it now 
remains, and it has been cuirently reported that a gentleman in 
Philadelphia had presented it to the said University. As to that 
part of the story Pinow nothing, but I do know absolutely that 
the Stevens Institute of Technology has never had anythıng 
directly or indirectly to do with the matter. 

HENRY Morton 
„Stevens Institute of Technology, Hoboken, New Jersey, 


February 4 





‘Scientific Jokes” 


I po not know who yom goirespondent “G. I,” may be, but I 
should surmise from the tone of his letter that he is somewhat of 
a beginner in science, and that he is so proud of his acquaintance 
with certain elementary propositions in thermodynamics, that he 
is on the gus vive to detect in others an ignorance of them. In 
my opinion the fair meaning of the pge objected to, when 
read with its context, is that the author is drawing a parallel 
between temperature in heat and potential in electricity,(between 
which there are striking analogies), and that the words to which 
your correspondent 1efers are purposely employed to prevent 
any one imagining (as “G. H.” seems to have done) that it was 


! intended to represent the energy of heat as the product of heat 


and temperature in the same manner as that of electricity is the 
product of quantity and potential. Temperature is treated og 
inseparable from heat and nothing more, just as potential is 
insepaiable from electricity, ang thiseis not an unscientific view 
of*the matter, : 

The latter part of the letter relating to the theory of terrestiial 
magnetism, propounded by Profegsors Ayrton and Perry, is, I 
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think, still less creditable to the writer. Whatever be one’s 
own views on the subject, the question of the tenability of the 
theory is still sud judice, and itis not becoming in “G.H.” to 
so contemptuously of the author of the address for not ine 
the same view as he does of the merits of the controversy. 

74, Onslow Gardens, S.W., J. FLETCHER MOULTON 


On the Mode of the Transverse Propagation of Light 


In NATURY, vol. xxi. p. 301, is a letter by Mr. W, M. Hicks 
containing some critical remarks on a of mine, “On 
a Mode of explaining the Transverse Vibra ions of Light” 
tai vol, xxi, p, 256), which I shall be glad to notice 


ere, 

Firstly, it is, no doubt, understood that the theory proposed 
by me cannot be regarded as in opposition to any existing theory, 
from the simple fact that no theory or clear conception of the 
constitution of the ether (in regard to the mode of propagation 
of the transverse vibrations of light) appears really to exist. The 
notion of the ether resembling a ‘‘solid” or an “infinitely 
thin jelly,” cannot, of course, be regarded otherwise than as a 
resource in the face of a difficulty, which, however, we think 
must appear to any impartial inquirer to imcrease rather than 
diminish the difficulty ; and therefore the inference would seem 
a not unreasonable one that any ‘rue theory of the constitution of 
the ether would be something totally different from -‘‘statical” 
theories of this kind, As it has been one of my objects to prove, 
after considerable attention given to the subject, that but one 
view of the constitution of the ether is in principle conceivable 
(or that one solution to the problem already exhausts the limits 
of the conceivable), I may therefore be excused for having some 
confidence in the fundamental groundwork (at least) of the view 
adopted, and am therefore all-the more ready to reply to any 
criticisms on the subject, though no doubt (as in the case of any 


theory poss points of novelty) difficulties may be expected 
at first to arise that may entail considerable thought to 1emove 
them. It need not be premised that the attainment of truth is 


the ultimate object of 

In the first place, in regad to the remarkable means of cor- 
recting and adjusting their own motions that atoms moving 
freely among each other have been proved to possess, I may at 
once withdraw the expression “instantly,” ın regard to the rate 
at which this self-adjustment takes place. The expression is at 
best a vague one, and the idea arose from the known fact of the 
practically instantaneous adjustment that takes place in the case 
of an oidinary gas, The mean velocity of the ether atoms 
would, of course, be necessarily equal to that of light, and all 
that is essential is that the adjustment should be rapid enough to 
maintain adequately the equilibrium of the ether. h 

In regard to the second difficulty mentioned; I do not see that 
the fact of some of the atoms of ether moving at a greater or less 
velocity than the sean velocity (which is equal to that of lght) 
should put a difficulty in the way of accounting for the regularity 
of the waves of light, For it has been proved ın connection with 
the kinetic theory that the number of atoms whose velocities 
differ by any great proportion from the mean velocity is relatively 
very small, ese atoms would no doubt distribute the energy 
irregularly over the beam of light, but the total effect would in 
this way nentralise itself, The great majority of the atoms 
would still be moving at the mean velocity and distributing the 
energy in regular waves, and producing that sequence of energy 
that we call light, I may note that{n a paper on “The Mode 
of the Propagation of Sound on the Basis of the Kinetic Theory 
of Gases,” published by me in the VAi. Mag. for June, 1877, 
and where a mathematical determination of the velocity of the 
wave was appended by the late Prof. Clerk Maxwell—the same 
considerations regarding the varying velocities of the atoms would 
be involyed as above; and yet we know that as a fact the 
sequence of the waves of sound is in perfect regularity. . 

reference to the third difficulty mentioned by Mr. W. M. 

Hicks, regarding the explanation of refraction and reflection. 
This leads me more strongly to return to a detail in regard to 
the constitution of the ether I had before adopted, but had not 
fully grounded, probably from the absence of the requisite 
encouragement to devote-an adequate amount of thought to the 
subject. I quote the following in substance from 9 paper already 
written, Iam led to regard the ether atoms as of Mew gradts 
of dimensions. Of course there is no à priori reason why they 
should be all of one size, and the fact of their being of two sizes 
does not alter the principle of the theory in dhe least, They 


. square root of their mass) v 


‘times the baa -of light. 


may therefore be assumed, if facts requize it, to be of two, grades , 
of dimensions, The one set of atoms (specially concerned in’ 
the effects of gravity) are to be eb as enormously smaller: 
than the atoms propagating light, ind consequently their velocity, 
(which will adjust itself automatically in the inverse ratio of the 
much greater, It might perfectly 
well be assumed (for exampie), that the mass of the atoms 
producing gravity is such that their velocity equals, say 10,000 

i I would just remark, in connec- 


tion with this, t the expression ‘wonderful ” sometimes 


, applied to the velocity of light is, I think, to be deprecated. I 


would submit that there is nothing really “wonderful” in any 
velocity, because, however great a velocity is, it-is always in- 
definitely small compared with that which it might be conceived 
to be, as one has in strict logic no power to limit arbitrarily 
the conceptions in this respect. If, therefore, there be reason 
for inferring a certain velocity to exist (no consequence what its 
value), it seems to me there is no ground for assuming it to be 
“í Wonderful,” If a body or atom moves in free space without 
obstruction, there is nothing to curb its velocity, and its energy 
may even become immeasurably small at this velocity, provided 
the atom itself be small; and, in the same way, we Have nothing 
to limit our conceptions as to the smallness of atoms, There 
can be no difficulty whatever in these conceptions, as mechanical 
a ade are admittedly independent of scak, and therefore 
there is nothing mysterious whatever in the subject. -The real 
mystery surely attaches to the spiritualistic assumptions about 
ts forces” which spoil the interest of physical inquiries, and 
have involved that magnificent physical agent, the ether, in sueh 
a labyrinth of spurious mystery as to repel, the, inquirer. I cannot 
avoid the inference that any one who reflects seriously and im- 
pahelly on the subject, will be disposed to admit that there 
really cannot be #eo methods in physical science, but only ove 
method (the dynamical), the so-called ‘‘statical” speculations 
about ‘forces” leading nowhere. It has been proren ain and. 
again in connection with science that the so-called spiritualistic 
“method” is utterly barren, and only involves one in an inextri- 
cable maze of speculation from which there is no escape. I 
have thought these few remarks nec& sary in view of the special 
subject with which I am dealing. ‘ 

It will be observed that the whole of the dynamical effects 
above referred to are automatic. The correction of the motion 
of the atoms so as to move in the right way to fe vity 
and light is automatic; the adjustment of the relative velocities 
of the atoms between the two sets 1s automatic, or we make no 
arbitrary postulate at all. The effect of an adequate velocity for 
the smaller set of atoms would necessmily (from ‘well-known 
dynamical principles) cause them to oppose no measurable resist- 
ance to the molecules of gross matter vibrating in them, and 
consequently they could take no measurable part in the propaga- 
tion of they eneigy of light. They would, on’ the other hand, 
produce an enormous pressure (adequate for gravity) on the 
molecules of gross matter—the pressure being as the syuare of 
the velocity.? z 

The main reasons for assuming that the atoms producing 
gravity and those producmg light are separate, are first 
the great pressure requisite for gravity, and the consequent 
necessity for an adequately high velocity to produce this 
pressure, and secondly (as Mr. W. M. Hicks poini out), 
there would appear to be a diffculty in explaining the 
reflection of light from some bodies, and also the phenomena 
of refraction, if we assumed the atoms propagating light to pass 
through all bodies with perfect facility, as is necessary in the 
case of the atoms which produce gravity, As this letter has 
already grown to some length, I will at present confine myself 
to this inference, reserving some ideas relative to polarisation (in 
connection with the present theory) to a subsequentletter. 

To prevent misconception, the fact may be cited that the 
above kinetic theory of the ether does not represent an emission 
theory of light. The» motion of translation (which the ether 
atoms would possess if there were no light) merely serves as the 
carrier of the energy impressed upon them by the vibrations of 
the molecules of gross matter. On the other hand, the fact of 
the tĦeory resembling (in the translation of the atoms) ove of the 
ideas of Newton may possibly be regarded as rathg a recom- 
mendation than otherwise. If, however (as I have certainly eet 

1 If observation showa light to suffer no (sensible) diminution of velocity at 
reflection, it would fo that the lumuniferous tams do not er? a 
(sensible) diminution of thelr translatory motion at rebound from pE 
matter, and ¢ uently these particular atoms could not be appredlably 


concerned in the effects of gravity. 5 
« 
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myself the task to prove) there is not really more than owe ex- 
* planation of the constitution of the ether in principle conceivable 
Fexcffiding, of course, the essentially endless vagaries about 
“forces "], then on this groungl alone the hope may be enter- 
tained by those who look to the existence of an explanation for 
every physical fact, that difficulties that may naturally present 
themselves at first will not prove insurmountable by a due amount 


of thought and careful analysis. S. TOLVER PRESTON 





The Transverse Vibrations of Light 


Few are probably likely to underrate the vast benefits which 
have accrued to physical science since the time of Poisson, from 
the application of mathematical analysis to physical problems ; 
bat it seems to me we are at present rather in danger of forgetting 
that such. mathematical reasoning can only lead to useful results 
when founded upon definite physical conceptions, It was upon 
such a basis that the trumphs of Young, Fresnel, and Airy 
were won; and it is for want of such a basis that I fear we shall 

et little aid from Mr. Tolver Preston’s ingenious speculation. 

r, Hicks has taken some exceptions to them, which seem sound 
if he has correctly read the theory, though I am not quite sure 
he has, or that I should go quite with him in regard to what Mr. 
Preston may mean, But I wish to point out, with your permis- 
sion, objections of a more simple and definite physical nature, 

The only transverse movements capable of being communicated 
to an ether-molecule by transverse vibrations of matter, which do 
not involve translation through a measurable though minute 
-disjance in space, appear to be rotation on an axis, or (if we 
conceive the molecule as an annulus) alternate contraction and 
expansion—'‘' vibration” Mr, Preston calls it—within its own 
limits, In the case of a gaseons constitution, transverse transla- 
ction in space with the assumed long free path, must continue, 
and result in a free path different from the assumed direction of 
the ray. The particles of sand employed to illustrate the 
subject thus acquire a continuous transverse motion in passing 
through the sieve, and do not ‘‘vibrate” or come back in an 
orbit. Such true vibratory motion is the main characteristic of 
solid bodies, and is the known reason for conceiving the 

-ether as of a ‘‘solid” constitution. 
What I wish to point out is, that large classes of phenomena 
-appear to demand such actual transverse motion in orbits of the 

entire ether particles, and cannot at present be explained without. 
I confine myself to two of the simplest examples from polarisation. 
It is well known that the production of complementary colours 
from a plane polarised ray by a doubly-refracting film and 
analyser, may be simply represented to the eye and the mind by 
the following diagram equation, which shos the resolution of 
actual motions, 


=X = 45 


Similarly, the two circularly-polarised rays in quartz, and their 
conversion on emergence into a plane ray rotated on its axis by 
the angular value of the difference in velocity, may be repre- 
sented thus :— 





Iere actual motion# in the plane AB art resolved into two 
oppogjte circular motions represented by the donbly-barbed circle, 
which meet on their emergence at the point R, fo wifich their 
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respective velocities from the common departure A have brought 
them. There they are again resolved, the two tangential forces 
T R destroying each other, and the two radial forces, R C, uniting 
in the rotated plane wave, RP. Here again we have through- 
out actual motions, through definite distances. And I am ata 
loss to see how whole classes of phenomena of which these are 
typical can be explained in any other way, or by any but a true 
“vibration” bodily to and froin space. If it be so, then it is 
not enough for some vague physico-mathematical notion to satisfy 
abstract mathematical conditions; we must ask for the definite 
physical conception which is to account for the physical pheno- 
mena, Untl we have this we have made no real advance in 
comprehending the physics of the ether. 

At the same time I cordially agree with Mr. Preston in his 
regret at the comparative distaste for the study of this subject ; 
and I may, perhaps, add a suggestion on my own part, though 
not really new. ` To my own mind it seems as easy to conceive 
of “matter” without gravity as with it, and of infinite elasticity 
as of elasticity at all (which is not easy), In ponderable matter, 
again, the most bighly elastic solid bodies are as ‘‘solid” as the 
least ; the greater mobility of their atoms by no means inter- 
feres with that peculiarity of vibrating in orbits and ‘preserving 
a locus which distinguishes solids from fluids, and which so far 
we have been obli by the phenomena to attribute to the 
ether also, Gfanted that to account for elasticity we have to 
conceive atoms not in contact, and are confronted by the old 
mystery of how they can act upon each other across a vacuum, 
Still, does this confront us any sore in the ether than in ponder- 
able matter ; and, so far as they do go, are not our conceptions of 
the one sufficient for and equally applicable to the other? 

Lewis WRIGHT 

Wellfield, Ashley Road, Crouch Hill, N. 





Diffusion of Copper in the Animal Kingdom 


Je lis dans la NATURE, vol. xxi. p. 305, un article intitulé 
“ Diffusion of Copper in the Animal Kingdom,” se terminant 
ces mots: tf tr to be hoped that more extended observations will 
inform us of the exact nature of the rôle played by cupric com- 
pounds in the animal economy. Je crois pouvoir satisfaire en 
partie au moins & ce vœu. Dans plusieurs communications 
insérées dans les publications des Académies des Sciences de 
Paris et de Bruxelles (1878 et 1879), j’ai montré que chez certains 
mollusques céphalopodes et gastéropodes et chez les crustacés 
décapodes, le cuivre joue dans le sang le méme réle physiologique 
que le fer dans notre sang, 

Le sang veinenx du poulpe (Octopus vulgaris), du homard 
(Homaru,), etc., contient une substance albuminoide incolore, 
cuprifére, à laquelle j'ai donné le nom @’Aémocyastine, terme 
rappelant sa parenté avec ’hémbtglobine. L’Aémocyanine forme 
dans la branchie une combinai.on peu stable avec l'oxygène ; cette 
combinalson /’oxy Aémocyamne est d'un beau bleu. le se déco- 
lore en se dissociant sous l'influence du vide ou du contact avec 
les tissus vivants. Aussi le sang artériel du poulpe est d’un beau 
bleu tant que animal respire une eau bien adrée. Il suffit de 
comprimer la branchie, de gêner la respiration, pour voir le sang 


artériel se décolorer. 
L’hémocyanine paraît avoir une constitution chimique analogue 
à celle de Vhémoglobine. Comme cette dernière elle est suscep- 
tible de se dédoubler en une substance albuminolde ne contenant 
pas de métal et en une substance cuprifére qui paraît former des 
sels cristallisables analogues @ux sels d’hématine, 
LEON FREDERICQ 
Liége, le 11 février, rue du parc, 25 





Lines of Force due to a Small Magnet 


I HAVE been recommended by Sir William Thomsongto send. 
you the following construction for the lines of force due to a 
very small magnet. 

The equation to the lines of force due to a very small magnet 
placed at the origin of co-ordinates and lying along the axis of 


x is— 

a I 
(8 +992 C 
By varying £ wè obtain a series of similar curves. 
e Transforming to polar co-ordinates by putting v = r cos 9, 
y =r sind, we get for the equation (1) 


Š r= C sinto, 


° 


«= a © e ù e è © 
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This immediately suggests the following construction :— 
Take O G = C, and with this as radius, describe a semicircle, 
Draw any radius O 4, then take 4 B perpendicular to O Y, and 


BP perdia to OA: then P is a point on the required | F. V. Dickins, there is a mis 
ecanse 


curve, 
OB=04.cos OAB 
= OA sin 8, 
Also OP = 0 B sin 0 
= OA sin*6, 
Therefore P is a point on the curve. 


where 0 = angle 4 OX. 











In a similar manner any number of points on the curve may 
be obtained ; and by varying the length O G, we get different 
curves of the same class, 

Near to the point G in the figure, the points on the curve 
cannot be constructed accurately by the method just given; but 
if the radius of curvature for the point (x = 0) pe culated, it 
will be found that for the point G it is2% @ is the centre 


of curvature, And a large arc of the circle described about Q 
with radius Q G coincides with the curve. Thus the whole 
~ curve may be constructed with great accuracy, 


From equation (1) radius of curvature at any point (xy) is 


given by 
Cyl + yh 


P= Fast + Ve + FH 


or, with x eliminated by (1), 


p= CAC - 3, 
3(2Ci - 73) 


Thus Y = *432 C gives the point of maximum radius of curve 
ture. í 


Lanes of force— 
i=, 
wy C 
‘These curves may be obtained by giving to C the values 


CE 0G; . e 
C=0G, . 
The points (F) are points of minimum curvature. y 


Glasgow, January 29 ° JouN BUCHANAN 


Prehistoric Man in Japan i 

TN an article on this subject (NATURE, volexxi, p. 350)*by Mr. 
e in dates, He says: “The 
‘adzuma’ or eastern region of the main island was probabl 
peopled chiefly by an Aino race, up to the fourteenth or fifteen 
centuries,” He hesitates to assign a higher aittiquity to the 
Omori heaps (which were discovered by Prof. Morse) than the 
thirteenth or fourteenth century, and yet thinks it probable that 
they were the works of an Aino race. But the fact is that this 
pant of the island was already inhabited by the present race, who 

d expelled the Ammos long before those periods, Consequently - 
if, as he thinks, the heaps were the remains of the thirteenth or 
fourteenth century, they cannot be the works of the Ainos; if, 
on the other hand, they were the works of the Ainos, a much 
higher antiquity ought to he assigned to them. Such being the < 
case, either one of fis conclusions must be incorrect. 

London S. SUGIURA, 





Monkeys in the West Indies 


In NATURE, vol. xxi. p. 131, there is a letter from Mrz. 
Edmund Watt, of Dominica, calling in question the correctness 
of Prof. Mivart’s statement in his paper on '‘ Tails,” regarding 
the non-existence of monkeys in the West Indies, 

If by this statement Prof. Mivart means that monkeys are not 
to be found wild at the present time in any of the West India 
islands, it is certainly incorrect, as they abound in St. Christopher 
and Nevis. s 

If, on the contrary, and what is much more probable, he 
means that monkeys are not sative in any of these islands, then: 
he has made no mistake, as I think I shall be able to show. 

It certainly does appear remarkable that no species of monkey 
should exist in the wild state in any of these islands along the- 
whole range from Grenada to Jamaica, with the exception of St. 
Christopher and Nevis, and the question that naturally presents 
itself is, Have they been introduced? JI am not aware that there 
is any tradition to this effect in either of these colonies. 

It appeared to me that the most hkely mode of obtaining in- 
formation on this point would be to examine all the old West 
India histories ın my possession, as those writers who treated of 
the natural history of the islands could not fail to notice so 
singular a fact as the existence of monkeys in two neighbourin 
islands and in none of the others. The first history examin 
was that of Rochefort, “‘ Histoire Naturelle et Morale des 
Antilles, 1665.” He names and describes all the mammalia in 
the West Indies known to him, but no mention whatever is made 
of monkeys. The next work examined was the ‘‘ Histoire 
Générale des Antilles,” by Père Du Tertre, 1667, a most inte-- 
resting book, but little known. Du Tertre was a man of keen 
observation, and he has devoted a large portion of his work to 
natural history. He gives a very clear description of all the 
mammala with which he was acquainted, but there is not a 
word about monkeys. This is the more notable from the fact 
that St Christopher was considered the mother colony of the 
other French settlements, and Du Tertre lived there foi several 
years, and visited the island frequently, From the negative 
evidence afforded by Rochefort and Du Tertre, it may be con- 
cluded that monkeys did not then exist in these islands, and, in 
consequence, must have been subsequently introduced. 

On examining a third historical work on the West Indies, that 
of Père Labat, ‘‘ Nouveau Voyage aux Antilles, 1744,” conclu- 
sive evidence was discovered of the when and the Aow of the 
importation of the monkey family into St. Christopher. 

ather Labat says that he paid a visit to St. Christopher in 
the year 1700, He describes the French quarter, the island 
being inhabited at the time by French and English, and gives a 
very amusing account of a monkey hunt (chasse des EAR. He 
takes the following statement regarding the introduction of 
monkeys into theisļand, which I give in the original. ‘‘ Pendant 
que les Anglais étoient demeurez mattres des terres des Francois, 
dont la plus grande partie resterent en friche, les singes qui 
s'étoient échapez des maisons des Francois pendant la guerre, 
nmultiplierent tellement que quand on reprit possession de PIsle 
on les voyoit par grosses troupes. Ils venoieng voler jusques 
dans les maisons, & lorsqu’on plantoit des cannes, des patates 
ou autres choses, il fallout y faire sentinelle jour and nuit, sı on 
vouloit que ces animaux n’emportassent pas tout ce qu’oneavoit 
mis en terre.” 

It ig thus made clear that the existence of monkey® in St. 
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Kitts (in the wild state) dates from about ten years previous to 
fhe visit of Labat, in 17og—so that they have been denizens of 
the island close upon two centuries now. The manner of their 
introduction may not even hage been known to the English 
settlers of the'colony. 

It was oa this octasion, the good Father informs us, that he 


first ate monkey. ‘‘It is true,” he says, “I was a good deal 
. shocked when I saw four heads in the soup, very much resembling 
infants’ heads, but when I tasted of the dish I had no difficulty 
in overcoming my scruples, and continued to eat with pleasure,” 
for, he adds, ‘‘C’est une chaire tendre, délicate, blanche, pleine 
d'un bon suc, & qui est également bonne à quelque sorte de 
sauce qu'on la mette.” 7 

The worthy Father feelingly dwells upon the admirable 
qualities of young monkeys in the form of soup or otherwise. 
The people of St. Christopher and Nevis might benefit by the 
experience and example of good Father Labat. Why not try 
young monkey as an article of diet generally? The planters 
would thus receive some compensation for the destruction of 
their canes and provisions by this pestilent mammal, 

Trinidad, in a natural history point of view, may be considered 
more as a portion of South America than as belonging to the 
West India Islands proper, The two kinds of monkers found 
in Trinidad are, I believe, met with in the opposite mainland. 
There is, therefore, no mystery as regards their existence in that 
island, The same remark applies to Nevis with respect to St. 
Christopher. 

An example of almost exactly the same nature as that above 
related regarding the monkeys of St, Christopher has taken place 
in Dominica within the last half-century, and in like manner 
might pass out of remembrance unless placed on record. 

bout forty years ago a planter of this island visited his friends 
in Martinique: in returning from thence he brought with him 
two opossums, male and female. Shortly after they unfortunately 
escaped from their cage, and made their way into the woods, 
This was the current belief at the time and afterwards. The 
fact, however, is certain of the ımportation of the animal about 
that period. Their numbers increased rapidly, and not many years 
had passed when one of the results of their ce in the forests 
was the disappearance of the frog, or crapaud, of the island, 
upon which the Mavicere (as called by our people) preyed. The 
southern district of the island, where the pair escaped, was first 
nearly cleared of crapauds ; but as the opossums multiplied they 
gradually extended over the whole island, with the exception of 
a part of the northern district, and as they spread, the frogs for 
most part were destroyed, and it was feared might be finally 
exterminated ; but lately it would seem that their numbers have 
somewhat increased, and the opossums are probably not so 
numerous, . : 

Fortunately our peasantry eat the opossum with great satisfac- 
tion, and set traps in the woods to catch them and hunt them on 
all occasions, ` ' 

The large frog, or crapaud, of this island, Cystignothus ocel- 

alus, Í believe, is a part of the dietary of the people of all 
classes in the colony, It is very wholesome and much relished. 
Its extensive destruction by the mischievous opossum has been a 
great evil to the country, but its extermination would be a serious 
loss, ‘Happily, however, it appears to be gaining ground of late, 
though it can never abound as formerly while the ‘* Manicere ” 
exists in our woods, Joun IMRAY 

Dominica, January 10 





, Intellect in Brutes 


I SEND the folowing notes on the habits of the red or agri- 
cultural and the small black ant, which may be of interest to the 
. readers of NATURE :— 
I have been dlationed for several years where the red or agri- 
.ciltural ag well as the small black ant are common, and have 
observed with much interest ther habits. Jhe burrows of the 
red ant are said to be very deep, always extending to water, and 
r is stated that one has been followed for a depth of twenty 
cet, * 
`I have fever seen any evidences of the sowing of seeds, but 
have frequentJy seen them carrying leaves of grasses and grass- 
seeds into their burrows. ° 
The mounds are usually from two to three feet in diameter at 
basa and one foot in heeght, are made of giavel, and frequently 
ornamented with bits of crochery, beads, or ping, as op; ortuni 
may offer, The warriors are very bold, attacking anythigg whic 


may trespass upon their grounds ; I have often placed a centi- 
pede or scorpion upon the mound, and observed them attack 
and destroy it. 

The fighting is all done by the warriors, who, on being called 
upon by the sentries, sally out in great numbers, and rush to the 
attack ; some seize and hold the victim, while others attack it 
on every side; as soon as it ceases struggling, the warriors 
return to their burrows, leaving to the workers ‘the labour of 
cutting up and carrying in. 

Hospital-Stew: Smith, U.S. Army, states that in Arizona 
and Idaho he has observed that these ants render much service 
by freeing houses of that insect pest so common in warm 

imates, Cimex lectularitus. 

One day last autumn, while halting for lunch on the banks of 
the Cinnamon River, LT., a forager belonging to a party of 
black ants was observed to discover some sugar which had been 
dropped upon the ground ; the ant immediately ran off, and soon 
returned, followed by along line of its fellows. The first to arrive 
did not away any of the treasure, but seemed to resolve 
themselves into guides for the approaching column; they ran 
back upon the trail, and every now @nd then an ant in the 
advancing column seeming to be in doubt as to the correctness 
of its course, would run out of the line and approaching a guide, 
would confera momeat with him, then, reassured, would hasten 
back to the line and continue on its course, 

Post Hospital, U.S. Army, 
Boise Barracks, Idaho Terr., Dec. 23, 1879 


T. E. WILCQAX 





Stags’ Horna 


A FEW weeks ago I was staying with a friend in Sussex, in 
whose park are about sixty red deer, and upon my asking him 
whether he had ever picked up any cast-off antlers, he replied 
that he had not only picked up some that were gnawed, but had 
actually himself seen them gnawing them, He has promised to 
send me some specimens after this year’s shedding. LR 





THE VOLCANIC ERUPTION IN DOMINICA 


ON Sunday, January 4, shortly after eleven o'clock in 

the morning, a volcanic eruption occurred in the 
Grande Soufrière district of Dominica. This district is 
situated near to the centre of the southern third of the 
island; and before the late eruption its volcanic energy 
was manifested by the action of four solfataras and. by the 
Boiling Lake. : During the morning of January 4, the 
weather in the town of Roseat—the capital of the island, 
was cool and showery ; -but shortly before eleven o’clock 
the sky became overcast and heavy rain began to fall, 
accompanied with thunder and lightning.’ Soon afterwards 
the sky darkened, the rain poured in torrents ; a powerful 
odour of sulphuretted hydrogen pervaded the atmosphere ; 
the lightning increased in vividness ; and thunder of a 
peculiar sound, and without the usual reverberation, 
crashed for several minutes with intermissions of so short a 
duration as to be scarcely recognisable. After the lapse 
of about five minutes the darkness began to hft, and it 
was then seen that the ratn was bringing down volcanic 
ash of a light greyish colour and metallic lustre. The 
ash fell for about nine minutes, covering the ground to 
the extent of a quarter of an inch, and during the time 
everything had a dull leaden aspect, whilst the mud 
rolled off the houses and the leaves of the trees like big 
globules of partially oxidised mercury. During tĦe time 
the ash was falling I noted that the barometer indicated a 
pressure of 30°10 inches, and a few hours afterwards the 
mercury, fell to 29°96 inches. The Roseau River, which 
rises near to the volcanic district, became a raging 
torrent, flooding the land through which it passed and 
Creating great destruction ; its water became of an opaque 
white colour, and even now, pore éhan three weeks after 
the‘e.uptioh, the white colour remains, though in a lesser 
degree. It is worthy of notice that the greater body of 
water came from he vicinity eof the eruption, for the 
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lower tributaries of the Roseau River were very little 
swollen, - ' 

The.scene of the eruption is about eight miles east from 
Roseail,.and the volcanic ash was blown to the west, by 
the trade wind, in a narrow belt about one and a half miles 
wide. - There is, unfortunately, no means of ascertaining 
the extreme limit of this belt ; but a small-vessel, which 
svas about four miles out at sea at the time of the 
eruption, experienced a shower of ash similar in every 
respect to that which fell in Roseau. The area, then, 
over which the ash fell must have been at least twenty 
Square miles. 

_ On the 12th of January, I visited the Soufrière district, 
and found that a volcano had opened up about a mile to 
the south-west of the Boiling Lake. The Grande Soufriére 
lies in the depth of the primeval forest which covers the 
eater part of Dominica, so that no loss of life occurred ; 
ut for.a cotsiderable distance beyond the crater the trees 
have been destroyed,and the earth is covered several feet 
deep in some places, with volcanic a@ébris. Here and 
there, stumps of blasted trees sticking up a few inches or 
a few feet from the gray ash give a griking evidence of 
the force of the explosion. Most of these stumps have 
‘been quite shattered by the ejecta, and in many were 
found embedded large preo trachytic rock. I did not 
observe any traces of fire, but on scraping away the ash. 
from the ground at some distance from the lip of the 
crater, large splinters of wood and a few bleached leaves 
were discovered. Beyond this zone of desolation, the 
forest has been destroyed to a great extent by a whirl- 
wind which appears to have occurred just before the 
eruption. Branches of trees, broken and twisted off from 
the parent stem, have fallen to the ground, and by their 
weight have crushed down all the forest undergrowth. 
ín spite of the heavy rains, which had been almost 
continuous since the time of the eruption, I found the ash 
still tenaciously clinging to the leaves and the trunks and 
the branches of the trees. The swollen streams which 
run through the ravines radiating from the volcanic 
district, .were in many places dammed up with large 
pieces of:sulphur and pumice, and with splinters of wood, 
On reaching the lip of the crater, which was a work of 
some difficulty on account of the depth of the ash, the 
bottom was seen about 600 feet below. This appeared to 
be cooling down, for although commotions were observed 
in several places there was no flame or glow visible. 
Here.and there, columns" of aqueous vapour ascended 
and widened out into clouds Bates reaching the lip, so 
that the bottom of the crater could only be seen at 
intervals. The crater is ovoid, with its long axis runnin 
in a direction from west-south-west to east-north-east an 
the lowest p of the lip, as measured by the aneroid baro- 
meter, is 2,615 feet above the level of the sea. At the north- 
eastern extremity there is a break in the side of the crater, 
and through this a quantity of volcanic mud poured into the 
Point Mulatre river, which flows towards the eastern side 
ofthe island ; it would appear that an enormous quantity 
of the gray mud was thrown %ut, for it is stated that at 
one time the bed of the river was nearly filled up, but 
Since the eruption most of the mud has been carried out 
to sea. 

Large masses of pumice and sulphur are seen in the 
vicinity of.the crater; and I picked up, near to the lip, 
pieceeof felspar.and porphyry. Rocks containing augite 
are found in abundance, and the solid ejecta lying abou? 
an all directions are composed for the most part of grey 
trachyte, containing a large proportion of iron _pyrites. 
Were these trachytic rocks pulverised they wold form, 
with the addition of sulphur, a sand sjmilar in appearance 
to that which fell in Roseau at the time of the eruptions 

Strictly speaking, » new crater has not formed, for the 
eruption was only the breaking into activity of as old 
volcano, The Grande Soufrière district formerly includéd 
foursolfatqras and the Boiling Lake, and the most active of 

kd 





these solfataras was situated in the crater of the volcano 
which has again become active. e With the exception of 
a part of the bottom and southern side acap Vy the 
soufrigre—as a solfatara is called ın the West Indies—the 
crater was clothed with trees, many of which were of large 
size and considerable age; and a stream of strongly fer- 
ruginous water rising at its south-western extremity, ran 
through the ovoid basin and found an exit at the break 
in the north-eastern side. The path to the Boiling Lake 
passed through the crater, and the north bank of the 
chalybeate stream—which has now entirely disappeared 
—was the usual place selected for an encampment by 
those visiting the lake. No earthquake was experienced 
at the time of the eruption; and beyond the peculiar 
thunder there were no sounds, similar to the booming of 
cannon, which are usually mentioned as concomitants of 
all manifestations of volcanic energy. It is also to be 
noticed that there was no flow of lava, and on my visit 
to the volcano, I found no trace of this usual educt of 
an eruption.. It may be that the resistance to the volcanic 
force, was too small to cause much tremulation except in 
the immediate vicinity ; and the surrounding country is 
of so rugged and broken a nature—dislocated rocks, and 
sharp ri 

wave would be propagated with difficulty. 

The ash and sand wbich fell in Roseau, was similar in 
many respects to that ejected from Tomboro in April, 1815, 
for on that occasion the Commander of the H.E.1.C. 
cruiser Benares, reported concerning the ash which fell 
at Macassar, “though an impalpable powder or dust 
when it fell, it was, when compressed, of considerable 
weight; a pint measure of it weighed twelve ounces and 
three-quarters, it was perfectly tasteless, and did not 
affect the eyes with painful sensation, had a faint burnt 
smell, but nothing like sulphur; when mixed with water 
it formed a tenacious mud, difficult to be washed off.” * 
The ash which fell in Roseau was heavier, for a pint 
measure of it without compression weighed twenty-one 
ounces and fifteen drachms ; this heaviness may however, 
be accounted for by the large proportion of iron pyrites, 
and the presence of this mineral was the cause of the 
metallic glistening first noticed when the ash fell. 

M. Bert, a resident in Roseau, has made a qualitative 
analysis of the ash, and he informs me that he found 
the following bodies :—ferric sulphide, magnesia, potash, 
soda, silicon, sulphur, carbon, oxides of iron, lead, and 
alumina. M. Bert also found traces of other bodies, but 
their psoportion was so small that he was unable to 
determine their exact nature with the means at his 
disposal. H. A. ALFORD NICHOLLS 





JUNGLE LIFE IN INDIA? 


OF the many volumes published about the British pos- 
sessions in Asia not one of them appears to us to go 
over the same ground as Mr. Ball’s “Jungle Life in 
India” For nearly fifteen years the author, as one of 
the staff of the Geological Survey of India, was engaged 
in the work of the survey in parts of the Central Provinces 
and of Western Bengal far out of the ordinary tracks, 
Fond of sport, an excellent ornithologist, “and a good 
botanist, there was much to engage his:atgention outside 
the ordinary routine of his daily duties—duties indeed 
which by their very nature brought him into everyday 
contact with all s8rts of natural objects, both great and 
small. A specialist, it is true, has the proud satisfaction 
of knowing the subject he works at perhaps better than 
ary one else, but he too often acquires the knowledge by 
the sacrifjce, dismal to contemplate, of his loye for almost 
all other subjects, and he can look for sympathy with his 

x Memoir of Sir Thomas Stamford Raffles, F R.S. London, 1830, p 346. 

a “ Jungle Life m nda, or, The Journey®and Journals of an. 


Geologist,” by Valentine Ball, M A., of the Geological Survey of India. 
. 


London Thos De la Rue and Co, r820. `: 
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labours to a very select few. Not so with our Indian 

* geologist; his speciaP work is but little touched on in 
this volume, fhough a glance at its 7o2znd page (Ap- 
pendix G) shows the amowt of that work accomplished, 
in the form of Memoirs, Records, and Reports published 
from time to time by the Geological Survey of India, to 
have been both important and great. One great charm 
of this journal lies in its many touches of nature. One 
feels as one reads it that for the moment they are with 
the journalist as he travels through some jungle, wanders 
along the bed of some mountain torrent, or explores some 
new coal-field big with promise. As a personal narrative 
it is full of life, and what it may want in precision is more 
than made up by the vivid pictures it presents. 

The volume opens with an account of the Ranigunj 
coal-field, the largest and most important of those in 
which coal is worked in India :— 

“The Ranigunj coal field is the largest and most im- 

ortant of the areas in which coal is worked in India. 

ts proximity to the main line of railway, and also to the 

ort of Calcutta, tends to give it pre-eminence over other 
ess favourably situated localities. In the year 1774 coal 
was known to occur there, and so long ago as 1777 was 
actually worked. In 1830 several collieries of consider- 
able extent had been opened out, and were, we have 
reason to believe, in a flourishing condition. The total 
area of coal-bearing rocks which is exposed is about 500 
Square miles; but it is possible that the real area may be 
even double that, since on the east the rocks dip under 
and are completely concealed by alluvium. Throughout 
this area a central zone includes the principal mines, and 
the chimneys which dot this tract constitute it the black 
country of India. At the present time (1879) there are 
about six principal European companies engaged in the 
extraction of coal, while many minor firms and native 
associations contribute to swell the total amount raised. 

“ Formerly a large proportion of the coal was obtained by 
open workings and quarries: but at the present day most 
of the seams which were accessible in this way have been 
exhausted, and regular mining is now carried on with 
more or less system. The miners are, however, individu- 
ally, in some cases, allowed a degree of freedom, or 
rather licence, which would never be permitted in Euro- 
pean mines. They chiefly belong to two races, the 
Bhowries and the Sontals; the former using the pick, 
while the latter cannot be induced to work with any 
other tool than a crowbar, with which they produce an 
altogether disproportionate amount of small @oal and 
dust. The pillar and stall is generally practised in pre- 
ference to the long wall system of ‘getting’ the coal. 
None of the mines are of great depth, and a perfect 
freedom from fire and choke-damp renders it possible to 
carry on the work without its being necessary to adopt 
the precautions which in England only too often fail 
to secure the object aimed at. Many of the seams are 
of considerable thickness ; one which is worked contains 
nearly forty feet of coal. As a rule, however, the thick 
seams, especially those in the lower measures, do not 
contain the best coal. Compared with ordimary English 
coal, the Ranigunj coals, and Indian coals generally, are 
very much infenor in working power, still they are 
capable of generating steam ın both locomotive and 
other engines, and for this purpose several hundred 
thousand tons are raised annually from Indian mines.” 

The many details in reference to artieles of commercial 
value to be found scattered through this volume may be 
well illustrated by the following extracts, the fist relating 
to “cutch,” the second to shell-lac :— 

“ At this season a particular class of the natives were 
engaged in @reparing the substance called Aor, which 
bears the commercial name of cutch, and is otherwise 
knoyrn as catechu, lhe chopped heart-wood of Acacia 
catechu, Willd., is boiled down in earthen vessels, and the 
resultant red liquid is subjected to further boiling, and, 


on arriving at a treacly consistency, is poured into clay 
moulds or wooden troughs. In some places I have beem 
told that the finer qualities are improved by being buried. 
for some months in the earth. It is an article of great 
value, and the right to manufacture is farmed out by the 
Zemindars. It 1s exported to Europe for dyeing and 
tanning, and in India it forms one of the constituents of 
pawn for chewing. It is also employed for various other 
purposes.” 

In these countries the consumption of cutch is very 
considerable ; it is chiefly in use for tanning manufac- 
tured articles, such as the nets used in the herring and 
mackerel fisheries. Cur next extract relates to an im- 
portant production called shell-lac. Why is this term 
sometimes, and in standard works, spelled with but two Il’s? 

“This morning, before leaving the station, we visited a 
shell-lac manufactory, and as the method by which that 
useful article of commerce is prepared, and the source 
from which it is derived are not generally known, I shall 
endeavour to convey what I know of the subject as briefly 
as possible. 

“Lac (or as it ig called in Hindustani, 4) is secreted 
by an insect (Coccus lacca) on the branches and twigs of 
certain jungle trees. The principal of these are the 
khusum (Schleichera jujuga), plas (Butea drondosah and 
bier (Zisyphus jujuġa), The lac from the first-mentioned, 
the khusum, is more highly esteemed than that from the 
otheis, To some extent the lac is found occurring, so to 
speak, spontaneously, and is collected by the forest tribes, 
and brought by them to the fairs and bazaars for sale. 
Where, however, there is a regular trade in stick-lac, 
propagation of the insect is systematically carried on by 
those who wish for a certain and abundant crop. This 
propagation is effected by tying small twigs, on which are 
crowded the eggs or larva of the insect, to the branches 
of the above-named species of trees, These larvæ are 
technically called ‘seed.’ The larve shortly after 
sowing spread themselves over the branches, and, taking 
ay positions, secrete round themselves a hard crust of lae 
which gradually spreads till it nearly completes the circle 
round tke twig. At the proper season the twigs are 
broken off, and we must suppose them to have sed 
through several hands, or to have been purchased directly 
from the collectors by the agents of the manufacturer. 
On arrival at the factory, they are first placed between 
two powerful rollers, which, by a simple arrangement, 
admit of any degree of approximation. The lac is then 
crushed off and ıs separated from the woody portions by 
screening ; it is next placed in large tubs half-full of water 
and is washed by coolies, male or female, who, standing 
in the tubs, and holding a bar above with their hands, 
stamp and pivot about on their heels and toes until, after 
a succession of changes, the resulting liquor comes off 
clear. Of the disposal of the hquor drawn off at the 
successive washings I shall speak presently. The lac 
having been dried is placed in long cylindrical bags of 
cotton cloth of medium texture, and which are about ten 
feet long and two inches iñ diameter. These bags when 
filled have somewhat the appearance of an enormous 
Bologna sausage. They aie taken toan apartment where 
there are a number of open charcoal-furnaces. Before 
each of these there is one principal operator and two 
assistants. The former grasps one end of the long 
sausage in his left hand, and slowly revolves it in ffont of 
the fire; at the same time one of the assistants, seated as 
far off as the sausage is long, twists it in the opposite 
direction, The roasting before the glowing charcoal, soon 
melts the lac in the portion of the bag nearest the operato1’s 
hand, and the twisting of the cloth causes it to eaude and 
dtop into a trough placed below. The troughs which P 
saw in use were sumply leaves @f the American aloe 
(Lave americana). hen a sufficient quantity, in a 
molten condition, is ready in the trough, the operator 
takes it up in a wooden spoon aed places it on a woodem 








f this-the lac is spread at once into a sheet of 
m thickness which covers the upper portion of the 
' cylinder; The operator now:cuts off the upper edge with 
< a pair of scissors and the sheet is then lifted up by the 
assistant who waves it about fora moment or two in the 
air. till it becomes quite crisp. It is then held up to the 
light, and any impurities, technically ‘grit, are simply 
punched out of the brittle sheet by the finger. The sheets 
are laid upon onesanother and the tale, at the end of the 
day, is taken, and the chief operator paid accordingly, 
-=the assistants: receiving fixed wages. The sheets are 
co placed in patking-cases, and when subjected to pressure 
“break into numbers of fragments. In this fresh state the 
quality is a very beautiful object having a rich 


























cg lustre. On seeing it thus, one cannot help feeling 
of that it is not-nice to eat—the best Everton toffee 


ked more tempting. The above is the history of 
from its birth in the jungle to its appearance in 

as the commercial article. From the manu- 
it- passes through the broker's hands to the 


the 
facturer 


This 
whatis known as lac-dye. By the addition 
ts, this. dark purple substance yields the most 
brilliant scarlet dyes, which are not inferior, I believe, to 
hose produced by cochineal. The dye which is thus 
arated-from the lac by washing is said to be the body 
he insect, not a separate secretion.” 
ine more extract we venture to make, which gives a 
escription of the uses made of the flowers of the Bassia 
_ ¥atifolia, Roxb, Not only are the fruits of this tree used 
as an. article of food, but “the fleshy deciduous corollas are 
lizewise largely employed for the same purpose, and, in 
of fact, constitute a staple and sometimes almost the 
_ Oaly article of diet available to the poorer classes during 
_ several months of each year. Towards the end of February 
‘or the beginning of March, as the crop of mhowa flowers 
approaches ripeness, the corollas, becoming fleshy and 
turgid with secreted juices, gradually loosen their adhe- 
` sion to the calyx, and fall to the ground in a snowy shower. 
The duty of collecting the fallen blossoms is chiefly per- 
formed by-women and children; at dawn they may be 
seen leaving their villages with baskets and a supply of 
water for the day’s use. Before the crop has begun to 
fall they take the precaution to burn away the grass and 
leaves at the foot of the trees, so that none of the blossoms 
may- be hidden when they fall. The gleaners generally 
remain under the trees all day, alternately sleeping an 
collecting the crop, and the male members of the family 
visit the trees once or ‘twice during the day, in order to 
carry away what has been collected. At night bears, 
deer, and other animals visit the trees to take their share 
-@f the crop. In the early mornings, and late in the 
- evenings, the less frequented trees, on thg borders of the 
fungles, attract numbers of jungle and pea fowl. Gattle 
<o also'are very fond of the flowers, and cows milk has %n 
` €onsequence, at this seagon, a strong flavour of mhowa, 
f es 
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“Tt often happens that the people who collect com 
a considerable distance, in which case they erect with t 
branches of the sala temporary encampment of huts, in 
which they live until the crop¢ all gathered in. In front 
of each of these huts a piece of ground is made quite. 
smooth and hard, for the purpose of spreading out the 
flowers to dry in the sun. When perfectly dry they have 
a reddish-brown colour, and in size they have lost three- 
fourths of their original dimensions, and about half their 
original weight. It is the custom with some of the natives, 
before spreading them out to dry, to pull off the ring of 
minute foliaceous lobes which crowns.the fleshy, corc It 
is very difficult to obtain any trustworth 

to the yield of the mhowa trees. A first-clas 
been told, will continue to shed its blossom 
















































“Two maunds of mhowa are stated by some to furnish a’ > 
month’s food to a family consisting of a father, mother, 
and three children. It is, however, seldom eaten alone; 
being mixed with the seeds of ‘the sál, or with the 
leaves of jungle plants; sometimes a small quantity of 
rice is added. It is the custom to cook but once a day, 
and each member of the family helps himself whenever he 
feels hungry. eee 

“When fresh the mhowa has a sweet taste, with a1 
somewhat suggestive of mice; when dried it p s 
some resemblance to the inferior kinds of figs. Cooking 
renders it vapid, and utterly devoid of flavour. On distil- 
lation the newly dried flowers yield a highly intoxicatin: 
spirit called daru , this is generally diluted with from five 
to ten times its bulk of water, and is then sold at abo 
the rate of a penny for a quart. Its odour is most offensive 
to Europeans, but British soldiers have been known to 
secure for themselves the pleasures of intoxication by 
drinking it with held noses, as a child takes a nauseous 
draught. By careful distillation it is possible to get. rid of 
the essential oil which causes the.unpleasant flavour. Froni 
the seeds a sort of oil is expressed, which is used. for 
cooking purposes and to adulterate ghi. Although th 
natives protect such mhowa trees as exist I am f wa 
that they do anything to increase the number. 

Some of the most interesting parts of the wo: 
those describing two trips made in 1869 and 1873 4 
Andaman and Nicobar Islands. These trips serv 
purpose of bracing up our author for a renewed 
life. As an example of the excellent illustrations, 
give one showing a group of Nicobarese at Nankow: 
Island. The origin of these people “is saill shroud 
much obscurity. According to themselves they all came 
from the Great Nicobar. They are said to possess two | 
traditions as to their primary origin: the first being that 
they are sprung from ants, and the second that they are 
descended from a man and a dog, the sole survivors of a = 
gfeat inundation. This latter, however, may*very pos- 
sibly be a comparatively modern idea, derived from some 
jumbled account of the Noachian deluge taught them by 
the earliest missionaries. To what I have already said 
as to the probable affinities of th® Nicobarese with the: 
Malays and Burmese, I would here add that [ have 
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noticed among them certain traits which seem to me to | “Some white marks on the cut stump of an Asan tree 
*poing to an affinity Between them and two tribes of | (Terminalia tomentosa, W. and A.) caught my eye, and 
Dravidians, with whom I have some acquaintance; these | these on examination proved to be the sections of laminz 
are the Malés, or Rajmeha¥Paharias, and the Sowras, or | of calcareous matter, which alternated with the ordinary 
Savaras, of the tributary states of Orissa. The grounds | rings of woody growth, How this calcareous matter 
for this identification are not, it is true, very definite; but | found its way into such a position it is difficult to say ; 
when visiting the villages of the Malés, many little things, | but its occurrence is perhaps not more singular than that 
such as the erection of ornamental bamboos to ward off | of silica in the joints of bamboos, where, as is well 
evil Spirits, and the store-houses raised on posts, recalled | known, it sometimes forms what’ is called ‘tabasheer.’ 
to my mind similar objects in the Nicobars. In order to | The rocks about were gneisses and schists, and I could 
test this supposition I have compared lists of Nicobarese discover nothing in the soil to account for the peculiarity. 
and Dravidian words, and the result is that some few “ About a year previously, or in April, 1870, the fact ot 
have proved to be identical, or nearly so.” | the occurrence of calcareous masses in timber had been 
The following curious phenomenon is worthy of being brought to the notice of the Asiatic Society of Bengal by 
noted, Presumably the lime must be taken up in solution | Mr. R. V. Stoney, who stated that many trees in the 
by the roots in large quantities, and then deposited in the | Orissa Tributary Mehals have pieces of limestone (or 
manner described, calcareous tufa) in fissures in them, but principally Asan 





Group of Nicobarese, Nankowri Island. 


(Terminalia tomentosa, W. and A.), Swarm (Zizyphus) such also appears to haveebeen the opinion of the ] 

rugosa, Lam. ?), Sissu (Dalbergia sissu, Roxb.), and | Dr. Kurz.” — aeii oe 
Abnus (Diospyros melanoxylon, Roxb.). In some cases, We had marked for further extracts some passages 
irregular-shaped pieces, seven inches long by two inches | from the authors account of his second tri ae the 
thick, were met with in the trunks at a height of about | Andamans and Nicobars, made in 1873 fie yf Sic his 
six feet fromgthe ground. By the natives the lime is | account of the district about Orissa “and of his visit 
burnt, and used for chewing with pawn, On examination | to Afghanistan, but for these and many other sugh we 
it was found that there was no structure in these masses | must refer the reader to the volume, feeling assured it 
which would justify a conclusion that they had been | will be found very pleasant reading. ‘In it there is mocks 
formed by insects. . Some included portions of decayed | about the economic resources of a great country, and 
wood seemed to be cemented together by the lime. | very many interesting details of several of the nativ 
Though 1 have not had an opportunity of consultipg | races. a ets i 
many btaniats on the subject, I believe i to bẹ the case | The Survey is happy in having on is staff one who by 
I posi ate of lime in | this volume has proved the good usę he has made of his 
timber has not been met with elsewhere. Oxalate of | small amougt of leisure time® We wish we could add 
lime. is sometimes met with in vegetable tissues, but in | thet such zeal and such knowledge had met with or were 
the form of carbonate, I am informed, however, that | sure to meet with a proper reward from those in whose 
there $ no recorded case of lime having been founsl, and | hands the destinieg of India now fie. i= i 
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ON THE CONSTRUCTION OF A NEW 
GLYCERINE BAROMETER 


HE direct influence of changes of atmospheric pres- 
sure on the occurrence of many of our colliery 
accidents,.so clearly. demonstrated by the investigations 
of Messrs, Scott and Galloway, has naturally led to the 
consideration of barometers affording a wide range of 
movement, thereby rendering small atmospheric changes 
at once apparent, and clearly noticeable to the uneducated 
eyes of those engaged in such situations as collieries, 
storm stations, and other places: where it is important to 
note rapid movements without the careful observation 
which is requisite for the correct reading of an ordinary 
mercurial barometer. 

Among the various attempts which have been made 
from time to time to construct long range barometers, may 
be mentioned the celgbrated water barometer, constructed 
at great cost for the Royal Society in 1830, by Prof. 
Daniel, but a water column is found to be tmreliable in its 
action, the effects of pressure being sp often masked by 
variations due to changes of temperature on the aqueous 
vapour existing in the Torricellian vacuum. Mr, Jas. B. 
Jordan, of the Mining Record Office, has for some years 
been devoting much attention to this subject, believing 
that if precise instruments of this class could be made, 
they would prove of scientific value in showing the 
character of the more minute vibrations of pressure, and 
of practical use for the purpose above referred to, The 


fluid which has shown the most successful results appears | 


to be glycerine—and a glycerine barometer was con- 
structed by Mr. Jordan in the year 1870, which is still 
in operation. The purest glycerine, as manufactured 
by Messrs. Price and Co., has a specific. gr vity of 1'26; 











more than an inch in the glycerine column., The: lycerine 
bsorbs moisture freely when exposed to the atmosphere, 
but this is prevented by covering the € xposed surface of 
the liquid in the cistern with a layer of heavy petroleum 
oil prepared especially for the purpose. Barometers of 
this character have also beén constructed by Mr. Jordan 











at the South Kensington and Jermyn Street Museums 
with good results. Still further to test the scientific value 





of the new instrument, application was made t the 
Government Grant Committe of the Royal Society for a 
small grant of money to construct an experimental baro- 
meter, and an instrument was erected therewith at the 
Kew Observatory, by the permission of the Kew Com- 
mittee. 

A detailed description of the instrument has recently 
been read at the Royal Society by the inventor, The 
accompanying figure explains ite construction : the cistern 
is a cylindrical vessel of copper tinned inside, 5 inches 
deep and 10 inches diameter, fitted with a screwed cover, 
B, the air having access through a small hole in the 


cap, C, attached to the cover, which has a recess, holding | 


cotton wool for filtering out the dust. The main tube is 
conne@ed with the cistern by attachment (with a soldered 
joint) to a projecting piece of tube D, which enters the 
cistern through the bottom, and is fitted at its opening 
with a screwed plug, E. The tube is an ordinary com- 
position metal gas-pipe, five-eighths of an inch in @lameter, 
furnished at the top with a gun-metal so ket, into which 
is cemented a glass tube 4 feet in length, with an inside 
diameter of 1 inch, terminating in an gpen cup, and 
fitted with an india-rubber stopper. ° ° 
The fluctuations of the level of the column of 
are observed and read off,on bras 
side of the tube, fitted with 











glycerin® 
s scales placed on either 
indices andverniers, moved 


| by milled heads, A A, at the bottom of the scales. The 
right-hand scale gives inches dhd tenths of abgoluté 
measure from the level of the liquid in the cistern ; the 
left-hand scale the equivaleft value in a column of mer- 
cury, divided into tenths and hundredths, the hundredth 


| division being equal to about one-tenth of an actual inch. 














. 

The observing part of the barometer is attached to an 
oak back fixed to the wall of an upper room in the Qb- 
servatory, the main tube being carried down through the 
entrance hall to the barograph room below, a distaitce of 


27 feet, where the cistern is placed ona bracket on the 
° 





















north wall, the distance being accurately measured with a 
tape, ¿he error of whielf was found by comparison with 
the standard yard preserved in the Observatory. 

The cistern was filled wit@three-fourths of a gallon of 
glycerine, coloured red by aniline, first heated to a tem- 
perature of 100° F. to render it more limpid, so as to 





disengage the air more freely; the plug, E, was then. 


removed, and theair extracted out of the tube by means 
of an air-pump connected at the top of the glass tube, when 
the pressure of the osphere forced the liquid up to a 
height of 323°571 inc eing equivalent to 30 inches of 
ccury, the Kew standard at the time reading 30°3 
ches, The plug was then screwed in to support. the 
, air admitted at the top, the air-pump connections 
red, and the tube filled up to the top with glycerine, 
th “rubber stopper inserted. The screw plug 













ved fora few seconds to allow the column to 
fall an as then replaced, and the in 
left, u juid was completely exhausted of air, 


rose surface, into the vacuum above ; 
bber stopper was again withdrawn, the tube 
d up, the stopper replaced, and the. cistern plug finally 
removed, when the column. gradually fell until balanced 
by the weight of the atmosphere, leaving a small quantity 
of glycerine in the-cup above the stopper, over which a 
plate-glass cover was placed to keep out the dust. 

Daily observations of this instrumentsare now being 
regularly taken at Kew Observatory, under the superinten- 
dence of Mr. Whipple, the Director, which will decisively 
hether the instrument is to be regarded as one of 

tifi cision, but in any case the inventor is to be 
congratulated on having reduced to a simple construction 
an instrument forming a large scale weather-glass, suitable 
for ordinary observation, which cannot fail to be of interest 
and value at our museums and other public meetin. 

ae ° FEAN C E. R 


















THE HISTORY OF WRITING! 

I HAVE promised to speak to you to-night ona. large 

subject; one which, to be treated adequately; would 
require, not a single lecture or a single hour, but many 
dectures and many days. The history of writing is in 
great measure the history of the human mind; just as 
anything like real abstract thought is impossible without 
language of some kind, so, too, without writing it is diffi- 
cult to conceive of a progressive civilisation er a deve- 
doped culture. The trained memory is no doubt*able to 
accomplish marvellous feats, as we may learn from the 
Hindus, who have preserved by means of it, through long 
centuries, not only poems, but even scientific works as 
well; nevertheless, the memory has a limit, and Jd think 
most of us would be sorry to trust to it alone for the 
azecord of our own thoughts and discoveries, much less 
those of others. If language gave man the power of 
continuous thought, writing has enabled him to develop 
and make use of it. 

There is a. striking analogy between the history of 
language and: the history of writing. Both have sprung 
from a humble origin. . Language began with a few 
sounds and. cries which symbolised..and expressed an 
equally small number of ideas; writing began with pic- 
tures of such Objects as fell within the experience of the 
first draughtsmen. © How early this-was in the history of 
our race has recently been disclosed Jo us.-by archzo- 
logical research. Like the child, primitive man amused 
himself by drawing pictures of the things he saw about 
him, and like precocious children sometimes showed 
remarkable talent in practising the art: The drawing of 
reindeer andeother. animals, scratched by means of rude 
ftint implements on.reindeer-horns or mammoth-tusks, 
which have been fougd in the caves of France and our 
ewn country, are frequently of high merit, and prove that 

* Lecfure at the London Institution, February 12, by Prof. A. Hp Sayce. 
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considerable skill in the art of drawing may coexist with 
the lowest savagery in other respects. It is a lesson that 
we might already have learnt from the Eskimo, whose 
etchings on whalebone are not unworthy of European 
artists, or from the Bushmen of Southern Africa, who have 
long excelled in, pa anim ms on the smooth sur- 
faces of rocks. But these contemporaries of the reindeer 
and the mammoth, who belonged to what is termed 
the age of polished s England and France 
were still enfolded for six months of the year in a gar- 
ment of glaciers and solid ice, were not the first in the 
West who practised the art of drawing. A remarkable 
discovery, made during the past year in the region of the 
Pyrenees, has shown that Jeng before then, in the days 
when the cave-bear and hyzna and other extinct monsters 
of the old world.still existed, and when the geography of 
Europe differed widely from, that of our own time, there 
were men who employed their leisure in“dépicting the 
animals about them as well as themselves, A number of 
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| teeth belonging to the cave-bear have been discovered in 


a cave of the palzolithic or.“ old-stone” period, adorned 
with drawings, sonve of which represent human beings, 
covered, let it be observed, with Jong hair like the mam- 
moth. I have sometimes fancied that language itself 
may have owed.its first start and progress to pictorial aid. 
It is said that two Chinamen, in despair of understanding 
each other through the help. of a language which has to 
denote so many different ideas by the same sound, have 
been known to have recourse to writing; and most of us 
remember when our own efforts to learn to read, and in 
some cases to increase our acquaintance with our mother- 
tongue, were assisted by the use of pictures. An appeal 
to the eye is surer and more impressive than an appeal 
to the ear, and we recognise objects more readily by their 
pictures than by their names. After all, therefore, it may 
not be a paradox to imagine that the beginnings of writing 
may be older than the beginnings of language, that men 
drew pictures beforé they uttered articulate sounds. 

« However this may be, the development of writing was 
soon far outstripped by that of language. Language 
enabled man to create and ‘record ideas; the pictures he 
made. were pictures of objects only. Until he could 
represent to the eye ideas as well as objects, his writing 
was a very poor affair indeed. It is only by courtesy 
that it can be called writing at all. But a time came 
when a great step forward was made. The ideas that 
had to be supplied when combining the pictures of 
several objects into a story gradually came to. be read 
into the pictures themselves. A pair of legs, for in- 
stance, came to signify not only a man’s legs but the idea 
of walking as well. Writing began to pass out of its 
infantile stage; to cease to be merely pictorial and to 
become ideographic. 

This is the point at which the development of writing 
has stopped among some races of men. Thus certain of 
the North American Indians have long possessed a means 
of communicating with one another, and of inscribing 
magical charms and exorfisms on rocks or the bark of 
trees, by means of pictures and ideographs. When these 
hieroglyphs, as we may term them, are painted, the system 
of writing is called Kekinowin, and some of the pictorial 
symbols employed in it are curious enough. A warrior, 
for example, is represented by the picture of the sun, with 

eeyes, and nose, and two pendant lines, because he*ought 
to be as bold and strong as the great luminary of day. 
A hand held upwards with the fingers extended denotes 
death, agd a series of circles one within the other signifies 
time. This system of writing has been developed to such 
an extent among the Mikmaks, that a religious work has 
Ween published at Vienna entirely written in it, and 
containing no less than 5,701 gifferent signs. 

As soon ‘as writing advances to the ideographic stage, 

the exact delineation of outward objects naturally ceases 

to be necessary. W hen once itdas been determined that 
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a pair of legs should express the idea of walking, the 
accurate drawing of the legs is no longer a matter of 
consequence, e two lines of an angle could represent 
the idea just as effectually as a carefully drawn pair of 
legs. The memory and intelligence have been appealed 
to as well as the eye, and we can as easily remember that 


the idea of pin. is denoted by two lines as by two legs. 
Consequently we shall find that as soon as the i iat ed ae 
begin 


stage of writing is reached, the forms of its symbo 
to degenerate. Just as the sounds of which words are 
composed are worn away in time by phonetic decay with- 
out any necessary impairment of their meaning, so, too, 
the forms of characters grow changed and modified without 
injury to their significance. It takes less trouble to 
represent the human figure by a couple of crossed lines 
than by an elaborate picture, and if the symbol remains 
intelligible, the less troublesome representation inevitably 
supersedes’ the older one. Pictures pass into ideographs 
not only as regards their inner sense, but also in their 
outward form, 

The as discovery has thus been made. Ideas can 
be rendered intelligible to the eye not by calling up 
pictures of objects but by arbitrarily determining that a 
particular sign shall stand for a particular idea. The 
pictures of primitive man have become characters. It is 
no longer the outward senses but the memory that is 
appealed to. In short, a system of writing has been 
invented which can be learned like a language. Al that 
now remains is to perfect the invention, to discover how 
the whole realm of human ideas can be expressed by the 
fewest and simplest signs. 

But the development and perfecting of the invention 
was a slow and gradual process, en we look back 
upon past ages it seems strange to us that the characters 
were not at once reduced to an alphabet, the letters of 
which denoted mere sounds. We may ask why it was 
that men were so long in finding out that it is quite as 
easy to symbolise sounds as to symbolise what is still 
more impalpable, namely, ideas. What seems obvious 
to us, however, was by no means obvious before the 
knowledge and experience which we inherit was slowly 
and laboriously acquired. No great discovery is ever 


made at once, by a leap as it were. It must be prepared. 


for and led up to; the time, as we say, must be ripe for 
it. And the history of writing is the same as that of all 
other great discoveries. It was a long time before men 
began to realise that our system of writing may be intel- 
ligible to others even if we do not try to represent ideas 
at all As ideas multiplied it was found impossible to 
find separate characters for each of them, much less to 
remember them all. At first the difficulty was evaded by 
combining two or more ideographs together in order to 
express a new idea, which was analysed into others 
already known and represented in writing. 

Thus the ancient Babylonians had separate characters 
to denote ‘‘water’’ and “eye; by combining these they 
succeeded in suggesting to the mind of the reader the 
notion of a “tear.” So, agai, as the sun was symbolised 
by a circle, a month was readily represented by writing 
within the circle the numeral thirty, which signified the 
30 days of the lunar month. 

This mode of expressing ideas may be termed classi- 
ficatory. Ideas were arranged in classes, one under the 
othe and just as we define an idea by making it a species 
of some other or more comprehensive idea, new ideographs 
were formed by setting two or more side by side, one to 
denote the genus, the other the species. Thus, as Dr. 
Legge has shown, “a wife’’ is represented in the ancient 
Chinese ene ay the two ideographs of “woman” and 
“ broom,” the Chinese conception of a careful housewife 
being that of one whe keeps the house clean by constant 
sweeping. So, too, in the hieroglyphic sy8tem oft ef 
which the cuneiform characters of Babyloma and Assyria 
sprang, the ideographs af “ great ™ and “man ” stood for 
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“a king,” who was regarded as a special member of the 
genus “man.” The idea of “father,” again, was pid- 
turesquely expressed as “the maker of the nest,’ and that 
of ‘‘ prison” as “ house of darkness.” 

But after all there was a limit to the number of ideas 
which could be represented ideographically. As civilisa- 
tion and culture progressed, pictorial writing found it 
difficult to keep pace with the new ideas which were being 
continually ed into existence. And even if means 
were discovered for representing them al, the burden 
upon the memory became excessive and intolerable, a life- 
time was required to learn a system of writing which 
attempted to denote by separate pictures or groups of 
pictures the manifold conceptions of civilised life. A 
civilised people, moreover, is necessarily brought into 
contact with its neighbours. It may try to shut itself up 
in silent isolation, like the Egyptians of the Old Empire 
or the Japanese of a more modern day, but sooner or 
later the nations which surround it will force themselves 
upon its attention, if not in the way of peace, at all events 
by war. Then comes the question, how to express in 
writing foreign proper names which have no meaning in 
the language of those who would record them? There 
is only one answer to the question, only one solution of 
the difficulty. We must cease trying to represent objects 
and ideas, and must represent words, that is, sounds 
instead. The day on which this fact dawned upon the 
human intelligence was one of the most important in the 
history of our race. An alphabet became possible, and 
with it the almost unlimited power of expressing the 
thoughts and needs of mankind. 

But it took some time yet before the possibility was 
realised. Great discoveries, as I have before said, are 
not made all at once; simple as they seem when once 
made, they must be led up to slowly and step by step. 
An alphabet was preceded by a syllabary, that is, by a 
system of characters each of which denoted not a single 
sound but a syllable, It was almost inevitable that it 
should have been so. We do not naturally divide our 
words into individual sounds but into syllables, and a 
syllable often stands fora word, This was es y the 
case with the languages of the three leading inventors of 
writing, the Chinese, the Egyptians, and the Accadian 
population of primitive Chaldea. Many of the ideographs, 
therefore, used by these nations represented not only ideas 
but also single syllables, and it was obvious that they 
might be employed to express both. In Accadian, for 
instanc®, the word Jaz signified “to die,” and was repre- 
sented by a picture of a corpse; but da¢ also meant 
“fortress,” and so what was originally the picture of a 
corpse came to be inserted in the picture of “an enclosure” 
when the latter was intended to denote a fortress or 
citadel. 

As soon as the fashion had been set of assigniag to 
characters as phonetic values their pronunciation as 
ideographs, it rapidly spread until every character came 
to have a purely phonetic value attached to it, as well as 
an ideographic one. The process was, no doubt, much 
aided by the decay and decomposition of the old pictures; 
it was easier to treat a character which had lost its original 
pictorial form as a mere representative of a syllable than 
one which still remained a faithful image of some natural 
object. But the process was attended by One great draw- 
back. Ideographs, as we have seen, might stand for 
more than one idea, or the same idea might be known 
under different names; when, therefore, the old system 
of ideographs was anpa into a syllabary, each ideo- 
graph represented more than one syllable. The polyphony 
or power possessed by each character of denoting several 
phonetic «values, which resulted from this,®has been a 
great stumbling-block to the decipherers of the inscriptions 
of Egypt and Assyria, and has ony gradually been re- 
moved. It was also a stumbling-block to the Egyptians 
and Assyrians themselves, and various device? were 
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adopted for avoiding it. Why it was never determined to 
take it out of the way altogether by restricting each 
character to the expression of a single syllable, was 
probably due to the samegcause as that which makes 
ourselves cling so tenaciously to our own polyphonous 
alphabet, the innate conservatism, I mean, of the human 
mind, At any rate, it was left to a later age and to the 
foreign borrowers of the Assyrian syllabary to make an 
improvement which seems to us at once so obvious and so 
necessary. Up to the last, therefore, an Assyrian cha- 
racter could not only be used ideographically, but also as 
the representative of several distinct and different sounds. 
‘Take, for instance, the character which, as we have seen, 
meant originally a corpse. As the usual word in Accadian 
for “a corpse” was dat, dat remained the usual phonetic 
value of the character, but besides denoting éa¢ it also 
denoted the syllables #27, sz, and ġe, and might be used 
to express any one of these sounds whenever the writer 
willed. 

In the eighth century before our era, the Assyrian mode 
of writing was adopted by the tribes which at that time 
occupied Armenia on the north, and Media on the east, 
and the first great reform was introduced into it by 
restricting each character to the expression of a single 
syllable. In order to express syllables, however, a good 
many characters were required; by the side of da, for 
example, it was necessary to have a ġf,a de, and a du, and 
accordingly, every one who wished to learn to read and 
write was obliged to have a good memory. It was 
ceserved for the Persians to make the last improvement in 
the cuneiform system of writing by ingeniously extracting 
an alphabet out of it, And the way in which they went to 
work was this, A certain number of characters was 
taken, their signification as ideographs translated into 
Persian, and the particular sound with which each of these 
Persian words began was assigned to the character as its 
alphabetic value. 

What it required the combined labours of several 
different races and nations to effect in the case of the 
cuneiform characters of Assyria and Babylonia was 
effected unaided and alone by the wonderful people of 
ancient Egypt. The Ashmolean Museum at Oxford con- 
tains one of the oldest monuments of civilisation in the 
world, if indeed it is not the very oldest. This is the 
lintel-stone of a tomb which formed the last resting-place 
of an official who lived in the time of King Sent, of the 
second dynasty, whose date is placed by M. Mariette 
more than 6,000 years ago. The stone is coveted with 
that delicate and finished sculpture which distinguished 
the earliest period of Egyptian history, and was immeasur- 
ably superior to the stiff and conventional art of the later 
ages of Egypt which we are accustomed to see in our 
European museums. But it is also covered with some- 
thing more precious still than sculpture, with hieroglyphics 
which show that even at that remote epoch Egyptian 
writing was a complete and finished art, with long ages of 
previous development lying behind it. The hieroglyphic 
characters are already used not only pictorially and ideo- 
graphically, but also to express syllables and alphabetic 
letters, the name of the king, for instance, being spelled 
alphabetically. In the hands of the Egyptian scribes, 
however, Egyptian writing never made any further pro- 

ess. With the fall of what is called the Cld Empire 
Gabout B.C. 3500) the freshness and expansive force of the 
people passed away. Egyptian life ang thought became 
fossilised, and through the long series of centuries that 
followed, Egypt resembled one of its own mummies, 
faithfully preserving the form and features of a past age 
and of a hfe which had ceased to beat in its veins. Uñtil 
the introduction of Christianity the only change under- 
See by Egyptian writing was the invention of a running- 

ang, which in its garlier and simpler form ıs called 
hieratic, and in its later form demotic. ` 

Butwhat the Egyptians themselves failed to glo was 
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done by a body of enterprising and inquisitive strangers. 
For some centuries after the fall of the Old Empire 
Egypt was given over to decay and intestine troubles, 
and when it again emerges into the light of history it is 
under the princes.of hundred-gated Thebes in the period 
known as that of the Middle Empire. It was while these 
princes were adorning Thebes with temples and granite 
colossi, and excavating tombs for themselves in the rocks 
of Beni-Hassan, that a small party of immigrants, only 
thirty-seven in all, arrived in the Delta about 2,700 years 
before the Christian era. They were shepherds and 
cowherds from the coast of Phoenicia or Palestine, and 
as it were with an instinctive realisation of the great part 
their kinsfolk were afterwards to play in the history of 
Egypt, their arrival was commemorated in painting and 
hieroglyphics on the walls of one of the tombs at Beni- 
Hassan. There we may still see them pourtrayed in 
vermilton and ochre, and trace in their hookéd noses and 
black hair the features of the shepherd-kings who subse- 
quently held Northern Egypt under their sway for 600 
years, as well as of the Children of Israel and the later 
population of theeDelta. For a time came when the 
Egyptians were driven out of the rich and fertile lands of 
the Delta, the first seat of their power and civilisation, 
and their places taken by the traders of Tyre and Sidon 
and the agricultural tribes of Southern Canaan. Hence- 
forward the Delta received a'new name among the sub- 
jects of the Pharaohs ; it was called Caphtor or “ Greater 
Phoenicia,” since here the Phoenician Semites found a 
richer territory and broader lands in which to expand 
than in their own narrow coast-line at home. 

It is to these Phoenician settlers that we owe our present 
alphabet. They were, as I have said, an enterprising 
people, and their commercial business soon taught them 
the value of the writing of which their Egyptian neighbours 
were possessed. But as became men of business they 
were a practical people as well as an enterprising one ; 
they felt none of that conservative reverence for the past 
which prevented change and innovation among the 
Egyptians, and so when they went to school in Egyptian 
learning they carried back with them not the whole 
cumbrous hieroglyphic system with its ideographs, its 
syllabic values, and its polyphony, but its alphabet only. 
All else was discarded; they found twenty-two characters 
sufficient to express all their thoughts and speech, and 
twenty-two characters.only they accordingly kept. These 
twenty-two characters constitute the so-called Phoenician 
alphabet, which was handed on by the Phcenicians on the 
one side to the Hebrews, and on the other side to the 
Greeks, from whom it has descended through the Romans 
to ourselves. The Egyptian characters were borrowed 
by the Phoenicians of the Delta, not in their hieroglyphic 
but in their hieratic forms, as two or three examples will 


make self-evident. 
(To be continued.) 


RECENT PROGRES# IN ANTHROPOLOGY 

A? the annual meeting of the Anthropological Institute 
on January 27, the president, Dr, E. B. Tylor, 
delivered the anniversary address. He compared the 
present state of the science with that of a generation ago, 
as shown in the addresses of 1847-8 delivered by Dr. 
„Prichard to the newly-formed Ethnological Sociew. In 
those days it was still commonly believed that the broad- 
skulled tribes, whose remains are found in our early stone- 
age burial-mounds, were of the Keltic race ; in fact, the so- 
called Aficient Britons. How backward comparative philo- 
logy then was is shqwn by the fact that so eminent a scholar 
æ Colebrooke fancied that Tamil and other Dravidian 
languages of South India were mem degraded dialects of 
Sarfskiit. Prichard was the founder of English anthro- 
fology, but between his. time and ours lie two events 


which have transformed ıt, ngmely, the development- 
e 
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theory, which, has rationalised the study of the races of 
„mankind, and the discovery of quaternary man, which 
-has extended. human antiquity: to a period long enough 
- for the development-theory to work in. Dr. Tylor next 
proceeded to give an account of the Anthropological. 
Society of Berlin, which, founded ten years ago, has, 
under the presidencies of Professors Virchow and Bas- 
tian, steadily risen to over 400 members, and has done, 
admirable work., Its financial arrangements differ much 
‘from those of the English Society, it being housed by the 
State, and receiving an annual grant from the Minister of 
, Public Worship, through which aid;the members receive 
publications exceeding in value their moderate subscrip- 
tion, Among the cantents of its publications for the last 
few years, special mention was made of the accounts of 
anthropoid apes in the Zoological Gardens of Germany. 
The life of Mafuka, who lived some time at Dresden, is 
among the fnost ‘instructive of ape-bio 
trating the approach,of the anthropoid to the human 
mind. Kno how-to unlock her cage with the key, 
she stole and hid it for future use ; she took the carpen-, 
ters bradawl and bored holes with if through her own 
table; when pouring drink from a jug into her cup, she 
would carefully stop short of overniling it. Her death 
had an almost human pathos: she threw her arms round 
the neck of the director, Herr Schipf, kissed him, and 
then putting her hand in his, lay down and died. Men- 


tion was made of Dr. Kulischer’s paper on sexual selection, 


in primitive times, which collects more fully than has been 
done by: previous writers, the evidence that a. pairing- 
time like that of the lower animals prevailed in rude 
human society, taking effect especially in festivals held 
in spring and autumn, as the times of returning warmth 
and plenty. On these occasions the great feature 
is the courting-dance, the often-unrestrained proceedings 
of which are not to be looked on as abnormal orgies, 
but as simply and undisguisedly natural, forming, indeed, 
part and.parcel of the marriage-system of rude communal 
‘society. . The courting-dance, though becomin 
decorous with advancing culture, has held on with extra- 
ordinary tenacity through the history of society. In the 
middle ages it fully kept its connection with the season- 
festivals to which it especially belonged, curious relics of 
which stillremain in European vi , for, instance, the 
Ascension-Day festival near Gotha, where the dance under 
the linden-tree still marks the union of the peasant 
couples. Dr. Tylor added that the dances of the modern 
ball-room, however refined and ceremonious, show clear 
traces of descent from these ruder performances, not only 
in form, but in actual purpose. 

Among matters of pre-historic archeology which of 
late have attracted attention in Germany are the “ high- 
fields,” or “heathen-fields,” where the marks of ancient 
tillage are traced on ground now waste or forest-grown. 
These resemble the well-known “elf-furrows”’ of Scot- 
land, but in neither country has the old agricultural 
race been identified. It is much the same with the 
“vitrified forts” once supposedsto be peculiar to Scotland, 
but which are now found to be common in Central 
Europe. In a concluding general survey of the past 
year’s work of the Anthropological Institute itself, par- 
ticular stress was laid by Dr. Tylor on the contribution 
of new evidence for the Asiatic origin of the Polynesians, 
by M» Keane and Col. Yule; the minute examination of 


the Andaman islanders by Prof. Flower tending to prove? 


them representatives of the primitive negro type; the Rev. 
J. Sibree’s account of Malagasy relationships, where the 
indefinite use of such terms as father and mothér points 
to an early stage of the idea of kinship; Dr. Tuke’s 
investigation of De Rochas’. theory that the Cagots of 
France and Spain owg their exclusion from society, not to 
being descendants of herétics, but of lepers, read or 
supposed; and Mr. Worthington Smith’s collectiorfs 
increasing the area in England over which paleolithic 
man is now proved to have lived. ° i 


phies, as illus-, 


more, 


-Radiant Matter. p 


' NOTES , 


WE are again enabled, by the courtesy of General Myér, to 
present our readers with one of those monthly weather maps for 
the northern hemisphere, of the value of which we have spoken 
on several occasions. The present map is for May, 1878, repre- 
senting the mean pressure, mean: temperature, mean force, and 
prevailing direction of wind, for that month, Our readers will 
find it both instructive and interesting, as is“indicated in our 
Meteorological Notes this week, to compare it with the corre- 
sponding map for April of the same year, which, we published 
in our number for January 29. 


AN extraordinary prize of 3,000 francs has been awarded by 
the French Academy of Sciences to Mr. Crookes, F.R.S., in 
recognition of his recent discoveries in Molecular Physics and 


WE are glad to learn that it: is intended to commemorate, by 


-a permanent memorial, the distinguished services rendered to 


-Andrews’s family. 


science and education by Dr. Thomas Andrews, during the thirty 
years that he was occupant of the Chair of Chemistry in the 
Queen’s College, Belfast. Ata meeting of a highly distinguished 
character.which. was held in the Queen’s College, it was resolved 
that the memorial should consist —“‘ Firstly, of a portrait or bust to 
be placed in the’College, and of a replica to be presented to Dr. 
Secondly, of a prize or scholarship to be 
founded in the Queen’s College, Belfast, and awarded for high 
attainment in those sciences in which Dr, Andrews has achieved 
his distinction.” We think that.the form which the proposed 
memorial is to.take will commend itself not only to Dr. Andrews's 
personal friends, but to the wider circle who appreciate his 
scientific work, and who desire to encourage the studies to which 
his life has been devoted. Subscriptions to the memorial are 
invited by the Executive Committee, and will be received by the 
treasurers, Mr, E. H. Clarke, Belfast Bank, and Mr, W. C. J. 
Allen, Ulster Bank, Belfast. z 


Ir is announced as certain that M. Krantz, the director of the 
1878 ‘Universal Exhibition, will be appointed director of: the 
Conservatoire des Arts et Métiers, and that many improvements 


` will take place on the occasion of-his appointment,- -- > 


News,has reached Kew of the arrival of Prof, Bayley 
Balfour at Aden on January 24. In compliance with instruc- 
tions from the Admiralty, Capt. Heron, of H.M.S, Seapull, 
arranged to convey} Prof. Balfour to Socotra, and’ the latter 
hoped to start on February 1 or 2, 


Tse veteran French chemist, Sainte-Claire Deville, has 
resigned the professorship at the Ecole Normale of Paris, after 
having filled it in the most brilliant manner for twenty-nine 
years. Of bis manifold and classical investigations during this 
period, the most noteworthy were those on aluminium, which, 
supported by Napoleon TII., led to the creation of the aluminium 
industry ; the adaptation and application of the same metallar- 
gical processes to magnesium which created likewise the industry 
of this metal, and the extensive researches ‘onglatinum and its 
allied metals in company with Debray, in the course of which 
platinum was fused, for the first time, Although, perhaps, of 
less financial value, still the results obtained by Deville in 
morganic chemistry may fairly be placed at the side of the 
remarkable contmbutions of his fellow savant Pasteur, in the 
biological department of the same science. His successor is 
Prof. Trodst, whose career as an investigator dates back some 
twenty-five years. He has likewise confined his attention almost 
exclusively to the problems of inorgan chemistry, and ise best 
known by long-continued and exhaustive studies on the pheno- 
mena of heateconnected with chemical reactions. 
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Tux American Naturalist states that the report of the Curator 
* of the Harvard University Museum of Zoology, where geology 
is also taught, shows that facilities-are extended to those desirous 
of studying lithology. Th@ instruction grven by Mr. M. E. 
Wadsworth doring the past year consisted of lectures on the 
macroscopic and microscopic characters of the rocks and their 
constituent minerals, and also of field and laboratory work. 
` Besides the study of the laboratory collections, each student had 
assigned to him a separate district, which he was to map, study- 
ing the characters and relations of the rocks, and collecting the 
necessary specimens. Of the rocks thus collected the student 
was required to make thin sections and to examine them micro- 
scopically, writing a thesis upon the whole work. >It was 
intended that the course should be sufficiently thorough to fit the 
atudent for practical field and laboratoiy research. 


THE prospectus is issued of a proposed Botanisches Cen- 
tralblatt, to be published weekly by Fischer, of Cassel, 
under the editorship of Dr. O. Uhlworm, of Leipzig. The 
object of the publication is to supply brief abstracts (without 
criticism) weekly of every important new independent publication 
or paper in a scientific journal, in all the various branches of 
botanical science ; a complete index to titles of recent botanical 
literature in all countries; ‘short original communications; 
reports of museums, gardens, botanical explorations, &c, ; 
personal news, &c., &c. The editor has secured the co-operation 
for this purpose of correspondents in the various towns of 
Germany and France, England, Switzerland, Sweden, Servia, 
Denmark, Greece, Russia, Belgium, Holland, &c., &e. All 
communications should be addressed to Dr. O. Uhlworm, 
Sudstrasse, 82, Leipzig, who invites the assistance of botanists in 
all countries to render the publication as complete and useful as 
possible, 


A FEW alterations have been made in this year’s curriculum 
of the École d’ Anthropologie at Paris, which is now divided 
into a winter and summer session, Dr, Paul Broca is delivering 
a course of comparative anatomy, while Dr. Paul Topinard is 
conducting the biological section of the class for anthropology, 
and M. Gabriel de Mortillet that of human palzontology, The 
summer session will begia in April, with lectures on ethnology 
by Dr. Dally, on language in relation to anthropology by Dr, 
Hovelacque, and on demography by Dr. Bertillon. 


Here LISSAVER, in exploring the so-called ‘‘ Reilsengraber ” 
near Culm, on the Weser, has- found about seventy graves, not 
previously opened. In these the bodies were found lying in 
rows on the bare ground, and besides bronze and iron knives, 
amber, agate, and other beads, rings of an oval form, varying in 
diameter from 30 to 80 millim., were discovered on either side 
of each skull. These singular objects, to which the name of 
‘* Hackenringe ” has been given from their hooked form, have 
never before been found at any but a purely Slave-station. In 
Poland there is evidence that their use was continued till the 
middle of the eleventh century, but hitherto no light has been 
thrown on the purpose for which they were intended. The 
crania found in these graves differed from the brachiocephalic 
type of the Slaves, and approached more closely to that of the 
meraticephalic ancient inhabitants of Western Prussia. 


A SMALL crater is stated to have appeaged near Paterno, on 
the west side of Etna, and the other craters are again issuing a 
saltish oily fluid, which has formed a small lake and is injuring 
the neighbomung fields. Numerous slight shocks of earthqyake 
have also been felt to the north-north-east and south-south-west 
of Etna; jets of steam have issued from the new trateis, and 
steam, mixed with ashes, fom the central one. 


T HE principles of sanitary science appear to have setae but 
small’ attention in the Riviera, for, according tp theesanitary 


commissioner of the Morning Fost, who has just concluded a 
series of articles on the result of his examination of the condition: 
of the part between Cannes and San Remo, they are everywhere 
disregarded. The more impo tant facts he gives are these: As there 
are nowhere any sewers, the cesspool system is all but universal, 
and cesspools are often under the houses_and have faulty venti- 
lating pipes. There are but few public water supplies, and even 
where these are available they are not always used, wells, even 
in suspicious positions being used instead. There are two 
distinct sets of dangers which must be regarded quite apart. 
There are the dangers to villas and hotels, wherever situated, 
from defective ceaspools, internal arrangements, and wells, and 
there are especial dangers in towns from the égouts, Thedangers. 
of villas and hotels are not under inspection, and people 
occupying them have no other assurance of rafety than having 
them examined for themselves. The examination should be 
extended to the overflows from buildings on higher ground, which 
it appears the law does not prohibit. Many even of the best 
hotels are in a very unsatisfactory state. The ventilating pipes 
of cesspools frequently end by bed-room windows; wells are 
situated in places liable to pollution, while internal arrangements 
are dangerously faulty. The greatest dangers of all, however, 
are the égouts in towns. Originally intended only as drains for 
rain-water and waste house-water, they in reality receive the 
overflows of cesspools, and as they are never flushed and have 
but a very slight gradient, the matter hangs about in them and 
ferments, thus becoming a source of grave danger, as the air 
from the æouts rises into the streets through untrapped openings. 
The commissioner states that he has arrived at the real facts 
regarding the gous, in spite of much official misinformation, 
and that he was three times laid up from working out the facts 
for himself. Although told at official bureaux that overflows did 
not exist because they were forbidden by law, he had some 
cesspool covers opened, saw the overflows, and then, from 
extended inquiries, found that the law was habitually disregarded, 
as the fine for an overflow was never enforced. English visitors 
thus know for the first time that égouts are not mere drains, as 
officially stated, but are worse than sewers. The beaches and 
promenades near the sea are especially dangerous, as the sands. 
are becoming sodden with sewage matter, and the almost tideless 
bays are getting choked up with it. There are numberless 
private égouts, while the larger public 4outs open on to the 
shores without any flaps or doors to them, so that the fouled air 
is wafted back to the public gardens and the favourite shore 
promenades, The one piece of advice offered to visitors is that 
they should select hotels or villas away from the shore and away 


from éyouts, 


AN International Meteorological Conference has been held in 
Sydney, at which it has been arranged to establish a uniform 
system of weather telegraphy for the different Australian 
colonies, ` 

Pror. MILNE, of Tokie, Japan, has devised an ingenious 
method of detecting the least seismic trembling. In an article in 
the Yapan Gazette for December 13, 1879, he thus describes his 
method :—‘‘ Besides endeavouring to obtain the true motion of 
any earth particle, I have, for special reasons, been endeavouring 
to obtain records of the smaller shakings, By the ure of a special 
form of microphone when it is properly placed it is noPdifficult 
to detect any movement, however slight, of the earth’s crust. 
My microphones are buried in pits round about the house. 
Precautiens have been taken to Leep out insects, otherwise the 
tramping of a beetle would register as an earthquake, The pits 
enust also be dug at & distance from a roadway or path, otherwise 
every step of persons passing, eyen if gix yards distant, will be 
gndicated tg the recorder. Excluding beetles, thieves, and unex- 
pected visitors, it would seem that for some time before the 
occurrence of a ‘ shock ’ the telephene gives signs that the earth 
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is crachling as if under an increasing strain ; these indications 
continue for uncertain periods, but they have been drtinctly 
noticeable before the last few earthquakes. It would seem that 
the power of resistance of the earth before any surface movement 
is fclt is very great, but, at last, like a bending stick, it suddenly 
breaks, and the jar gives the vibrations which we call an earth- 
quake, If these ‘crackles’ can be detected we shall then have 
the means of approximately foretellmg when the consequent 
crash is at hand, The observations of these ‘crackles’ which, 
so far as I am aware, have hitherto been studiously avoided or 
else unfortunately neglected, would also tell us something definite 
about periodicity. From my observations I feel certain that 
there are many small earthquakes which ordinary instruments 
pass by unnoticed. The consequence is that, when we attempt 
to correlate earth motions with those of, say, for instance, the 
moon, we do not find the accordance we should expect; the 
attraction of the moon has not been sufficiently great to overcome 
the elasticity of the efirth’s crust, and to cause shocks great 
enough to be recorded upon the usual instruments. If, however, 
instruments still more delicate are used, we shall find little earth- 
quakes, or what I prefer to call earth tremors recorded in those 
places where we have been unsuccessfully looking for big ones. 
We shall, in fact, detect the little straws which are being piled 
up in regular order and which wil eventually break the camel’s 
back.” 

IN his just publuhed report H.M.’s Consul at Yokohama 
states that the experiment made during the two previous years of 
manufacturing black teas for the English marhet has been 
attended with such disappointing results to all concerned that 
the industry is not likely to be persevered in for the future. 


Tux Birmingham Philosophical Society, at a meeting on 
February 12, did themselves the honour of electing Mr. Charles 
Darwin an honorary member and piesenting him with an address 
on the occasion of his seventy-first birthday, the day of meeting. 

CAPT. OLIVER desires us to state that in his letter in NATURE, 
vol. xxi. p. 348, he wrote by mistake, in_referring to Halley’s 
work, oficial for optical, 

We have on our table the following ‘books :—‘' A Rule of 
Proportion,” Dr, John Marshall (Smith, Elder); ‘‘ Anatomy 
for Artists,” Dr. John Marshall (Smith, Elder); ‘‘Der Realis- 
mus der modernen Naturwissenschaft,” Dr. Anton von Leclair 
(Williams and Norgate); ‘‘ Wave and Vortex Motion,” Thomas 
Craig (van Nostrand); ‘‘Scotch Live Stock,” James Bruce, 
(Edmonston and Co.) ; ‘Géologie Expérimentale,” A. Daubrée ; 
“t Primer of the Industrial Geography of Great Britain and 
Ireland,” G. P. Bevan (Sonnenschein and Allen); ‘Nile 
Gleanings,” Vuliers Stuart (John Murray); ‘Memoirs of Dr. 
P. P. Carpenter,” Russell L. Carpenter (C. Kegan Paul); 
«Rural Bird Life,” Charles Dixon (Longmans) ; ‘‘ Hot Air,” 
Richard Metcalf ; ‘‘ Ceylon Coffee Planters’ Association,” John 
Hughes; “ Lethæa Geognostica,” F, Roemer (E. Koch); “ Bio- 
logical Atlas,” D. and A. N. M’Alpine (W. and A. K. Johnston) ; 
‘Physical’ Geography,” E. W. Lewis (Moffatt and Paige); 
“The Unity of Matter,” A. S. Wilson (Samuel Highley) ; 
“The Art of Perfumery,” G. W. S. Piesse (Longmans) ; 
“Who are the Irish?” James Bonwick (Bogue); “Das 
Protoplasma,” Dr. Johannes y. Haustein (Carl Winter); ‘ The 
Spectfoscope in Medicine,” C. A. McMunn (Churchill) p 
“Zoology,” A. S. Packard (H, Holt end Co.); ‘*The 
Comstock Lode, its Formation and History,” J. A. Church 
(J. Wiley and Son); ‘‘ Handbuch der Botanik,” Dr. N. J. 
C. Muller (Carl Winter); “River of Golden.Sand,’’ 2 vols., 
Capt. Gill (John Murray) ; “ Chapters from the Physical History 
of the Earth,” A. Nicolg ban 3 Paul) ; “‘ Medicinal Plants,” 
parts 38, 39, 40, and 41, Robert Bentley and* H. TAmen 
(Churchill); “ Lange’s History of Materialism,” vol. 2, E, Č. 
Thomas (Trilbner); ‘‘Linkages,” J. D.C. de Roos (van 





Nostrand); ‘Theory of Solid and Braced Elastic Arches,” 
William Cain (van Nostrand); “ On he Motion of Solid in æ 
Fluid,” Thomas Craig (van Nostrand); ‘Lucernarie and their 
Alles,” H. J. Clark (Washingtag). 


THE additions to the Zoological Society’s Gardens during the 
past week include a White-fronted Lemur (Lemur albifrons) 
from Madagascar, presented by Mr. W. C. Gordon; a Macaque 
Monkey (Macacus cynomolgus), a Rhesus Monkey (Afacacus 
erythreus) from India, presented by Mr. J. Snowden Henry, 
F.Z.S.; two Hawk-headed Caiques (Deroptyus accipitrinus) 
from Brazil, presented by Mr. Chas. Frieke; a Spur-winged 
Goose (Plectropterus gambensis) from West Africa, presented by 
Mr. R. B. Dobree; a Peregrine Falcon (Falco peregrinus) from 
Newfoundland, presented by Mr. F. R. Haynes; a Robben 
Island Snake (Coronella phocarum) from South Africa, presented 
by Mr. W. Porter ; a Bewick’s Swan (Cygnus dewickt), North 
European, two Sharp-nosed Crocodiles (Crocodt/us acutus) from 
Jamaica, deposited ; a Serval (Felis serval) from West Africa, 
purchased. 





OUR ASTRONOMICAL COLUMN 


THE COMET OF 1577. —For more reasons than one the comet 
which was observed at the end of 1577 and beginning of 1578 
deserves prominent mention in the history of these bodies. It 
must Lave been the brightest comet of the sixteenth century, 
visible even in full sunshine, as we know from the testimony of 
Tycho Brahe, and it was from his careful observations of it, 
made at a critical time in the discussion as to the nature and 
distance of comets, that he proved it to have a much smaller 
parallax than the moon, and hence to be situated far beyond our 
satellite. Tycho's observations formed part of a work which, 
though it appears to have been completed so far as it referred to 
the comet in 1588, and copies distributed by Tycho to his friends 
in that year, was not published m the full sense of the term until 
1603, when it was brought out at Prague after his death, under 
the care of his son-in-law. The work is entitled ‘$ Tychonis Brahe, 
Dani, De mundi etheri recentioribus pheenomenis Lber secundus, 
qui est de illustri stella caudat@ anno 1577 conspect&.” In 1648 it 
was reprinted at Frankfort in the collective edition of Tycho’s 
works, Pingré refers to the inaccuracy with which the observa- 
tions of the comet were given in this edition, which served him 
for his Cometographie, but he thought he had discovered and 
corrected all the errors in his transcript of the observations for 
that work (vol. i. pp. 513-16). 

The comet was seen in Peru as early as November 1, according 
to an hisgorical work composed in 1589 by the Jesuit Joseph de 
Acosta, and about the same time, perhaps a day later, in Japan, 
as we learn from Kaempfer. It was seen in various parts of 
Europe on November 10, 11, and 12, and on November 13 
Tycho observed it for the first time at Uraniburg, his observatory 
in theislandof Huen. His experiences with to the comet 
are detailed in the work we have referred to. e thus describes 
his discovery of it: “ Having gone out some time before sun-set, 
and while waiting supper, to amuse myself with witnessing the 
taking of fish from one of my ponds, I occupied myself while the 
net was being drawn, in surveying the western part of the sky, to 
see if the purity of the air promised for that night my usual 
pleasure of observing the stars, As I was least expecting it, I 
perceived in that direction a certain bright star, which appeared 
as distinct as Venus, when near to the earth and when seen before 
sunset or after sunrise. For the rays or chevelure of the star could. 
not yet be perceived, the sun, above the horizon, entirely 
obliterating the feeble brighmess of its rays Tycho then 
describes how he was astonished at the visibility of an unknown 
object of such brightness as to strike the eye while it was yet 
daylight ; he was sure that there was no planet in that quarter of 
the sky excepting Saturn, which could not be seen in sunshine, 
and as to the fixed stars, he knew they were none of them visible 
under such circumstances. He asked those about hfm whether 
they saw an object in the direction he pointed ut, and they 
replied it Was perfectly distinct, and must be Venus because no 
other planet could be so conpicanis in daylight. Tycho, how- 
ever, assured his friends that Venus wasnot in that of the 
sky, and said it would be found as it grew darker that ‘aliquid 
insolitimadmirandique” was there shining. Acc. rdingly, ks soon 
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as it was dusk, the star-like object was seen to be accompanied 
by a great train of light tumed towards the east, and estimated 
by Tyetho to be 22° in length ; the head of the comet he judged 
to be 7’ in diameter. Generally he describes the head as round, 
bright, and of a yellowish lighf; the tail appeared to be burning 
or formed of red rays, brighter and more deeply coloured near 
the head ; it was also curved, the convexity on the side of the 
zenith, Tycho’s observations with instruments terminated on 
January 12, 1578, but he saw the comet for the Jast time on 
January 26, and estimated its place with respect to neighbouring 
The orbit of the comet of 1577, was calculated by Halley, but 
in 1844 a new reduction of Tycho’s observations with modern 
star-positions was made by Dr. Woldstedt, who investigated the 
most probable resulting elements, in an inaugural dissertation at 
the University of Helsingfors, -> 
The definitive orbit is as follows :— 


Perihelion passage 1577, October 26'9476 G.M.T. 


a i 
Longitude of perihelion s 129 42°0 i 
j » ascending node 25 20°4 15780 
‘ Inclination ioe, Wee Gees 75 9°7 
Perihelion distance... O°1775 ` 


Motion—retrograde. ed 
On November 1 when the comet was first seen in Peru, its right 
ascension would be 230°, with 29° south declination, distance 
from the earth 0°75, and from the sun 0°28, so that the intensity 
of light, as represented by the usual formula, would be 21°8, 
On the first day of observation in Europe, November 10, at 6h, 
G.M.T., its R.A. was 266° 19’, Decl. —19° 39’, distance from 
the earth 0°63, and from the sun 0°53, and hence the intensity of 
light was 9°1. On November 13, when Tycho detected the 
comet, the sun set at, Uraniburg at 3h. 41m. mean time, and 
calculating for this time from the above elements, we find the 


R.A. was 276° 55, Dec). ~ 14° 19’; the comet was distant from |: 


the earth 0°647, and from the sun 0°604, and the corresponding 
intensity of light 6°6, or only one-third of that when it was 
discovered in Peru, but, it 
Saturn was in about R.A. 281°, with 23° south declination, At 
the time of Tycho’s last observation, or 7h. 30m. P.M. at 
Uraniburg, the comet was distant from the earth 2°65, and from 
the' sun 2°07, the intensity of light, therefore, only 0°03. A 
consideration of these figures‘ will amply bear out what we have 
eee to the conspicuous place which the comet of 1577 must 
claim, g ‘ 

THE SOUTHERN: CoMET.—A_ second telegram from Dr. 
Gould, received by Prof, C. A. F. Peters at Kiel the day after 
the first one, assigns a southerly motion to the great comet, or 
contrary to that mentioned in the previous one. Both statements 
may possibly be correct for the times to which they refez, as the 
case may be similar to that of the great comet of 1843, which 
sweeping round the sun with a velocity of 350 miles in a second, 
and almost grazing his surface, passed from ascending to 
descending node in two and p quarter hours, 








i METEOROLOGICAL NOTES 


IN a ‘' Brief Sketch of the Meteorology of the Bombay Presi- 
dency in 1878,”. Mr. F. Chambers opens a discussion of no 
little importane regarding certain relations subsisting among the 
meteorological phenomena of India, In that year the rainfall 
nearly everywhere throughout the Presidency was in excess of 
the normal quantity, and remarkably well distributed. No long- 
continued period of unusually dry weather was experienced in 
any district from the beginning of July to the end of the mon- 
soon, the. year hfing in this respect strikingly -different from 
1877:with its drought and-terrible famine which followed in its 
footsteps. From a comparison of the weather phenomena of 
these two years, it is shown that the abnormal change of baro- 
metric pressure. in py, 1878, as contrasted with July, 1877, wasa 
fall of 0068 inch, and the rainfall was 107 per cent. of the 
average fall greater in the latter than in the former month; in 
other words; the proportionate increase of rainfall correspondut, 
to a fall in the meee of o°100 inch, was nearly 16 per cent. o 
the average fi It is evident that if the extension of this 
m to past and future years and to the whole of India, 
should confirm this impostant relation between the atmospheric 
pressure and the rainfall over their extensive region, or establish 
similar telations, the discovery will be of the ntmgst v#lue in 


then within 15° from the sun.. 


assisting towards the formation of forecasts of the probable 
character of coming monsoons, 


In the same report, Mr. Chambers extends this discussion over 
a much wider area than that of India, and from a comparison of 
the atmiotpherie pressure and rainfall of the Presidency with 
those at Zi-ka-wei, Manila, Batavia, and. Mauritius, arrives at 
results which, though necessarily provisional in their character, ° 
are of the highest importance in the investigation of the great 
movements of the atmosphere, “The general conclusion is that 
‘the special function performed by the central area of low’ 
barometric pressure in Asia during the summer months is 
merely that of a distributor of the monsoon vapour by the 
production of the successive ‘‘ bursts”. and “breaks” of 
the rainy season; but that the copiousness or scantiness 
of the vapour, and consequently of the rainfall, depends 
chiefly on the meteorological conditions previously existi 
in the Indian Ocean, the source whence the moisture an 
rainfall are drawn. ‘The supreme value to meteorologists, in 
conducting such cosmopolitan inquiries, which attaches to the 
weather maps of the War Department eof the United States, 
embracing the whole of the Northern Hemisphere, which we are 
now publishing, is very obvious, Their wide and deep signifi- 
cance will begin to be hetter seen on cotnparmg the maps for ? 
1878, about to appear in an early number of NATURE, with those’ 
‚for April, which have already appeared (NATURE, vol. xxi. p. 
304). The shifting positions of the areas of high and low at- 
mospheric pressure, with the consequent or accompanying changes 
of temperature, will throw much light on the changes of weather 
which occurred inthe different regions of tke Northern Hemi- 
sphere, and their rainfall ; and the maps of subsequent months 
will go far in the elucidation of such large questions as the rain- 
fall of India during the monsoon season of 1878, and the 
exceptional weather we have had in these islands for the past 
fifteen months, 


Onz of the most conspicuous services that could be made to 
science by a simple catalogue of phenomena has just been 
rendered by Dr. Rubenson, director of the Central Meteorolo- 
gical Institute of Sweden. The work, which appears in the Zrans-, 
actions of the Royal Academy of Sciences of Sweden, is the first 
part of a catalogue of all the auroras observed in Sweden down 
to 1877. This part includes those which were observed and 
recorded from 1536 to 1799. The more special value of the 
catalogue, in addition to the length of time over which it spreadg,, 
consists ın the circumstance that it is restricted to a well-defined 
portion of the earth’s surface but of sufficient extent to afford 
results showing a generally close correspondence to the number 
of auroras which actually occurred over that part of the globe. ' 
The observations in the earlier years are fragmentary and scanty, 
bat from 1722 the catalogue may pe regarded as tolerably com- 
plete. From 1722 to 1799 auroras are recorded as having been, 
seen on 4,245 nights. ‘These years embrace fully seven sun-spot, 
periods, Arranging the number of days each year on which the 
aurora was noted, according to the sun-spot periods, we obtain 
the following highly important results for the eleven years period 
of sun-spots : 30, 54, 63, 68, 78, 67, 62, 56, 55, 50, and 42. 
Hence the maximum occurred on the fifth year, there being 
thus three years from the minimum to the maximum, but six 
years from the maximum to the minimum, The following 
figures distiibute these 4,245 auroras, in percentages, through 
the months of the year :—January, 9'7 ; February, 11°2 ; March, 
13°8; April, 87; May, 1°84 June, o'I; July, o'5; August, 
253 September, 13°73; October, 14°6; November, 10°4; and 

ecember, 10°0, The most rapid increase takes place on 
August 28, and the most rapid decrease on April 20. 


Mr. WILLIAM MARRIOTT examines in the Fournal of the 
Meteorological Soctety, for October, two series of thermometric 
observations made for the twelve months ending with March, 
3879, the one series being taken with a Stevenson’s screen pro- 
perly exposed on a grass-plot 17 feet square, and the other series- 
with a pair of wall-screens fastened to the brick wall of an out: . 
house with a northern aspect. The results show that the mean 

.of the dail maxima for the year was 1°°o lower in ‘the wall; 
screen than in Stevengon’s screen, but the mean of the dail 

mimima was o°5 higher. The mean temperature by the wall- 
screen being thus only a quarter of a dggree less than that by 
Stevemson’s sereen, it is concludel that the mean temperature 
ay be roughly ascertained from thermometers shaded by a 
wall with a northern aspect, It is to be noted, however, that 
while Stevenson’s scyeens placed over grass plots well exposed to 
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the sun give results comparable with each other, wall-screens give 
results which are not comparable, ister se, it being perhaps im- 
possible to find twa wall-screens in positions tolerably comparable. 
But it is in investigating the daily range and sudden changes of 


temperature, the humidity ‘of the air, and others of the prime: 


factors of climate that wall-screens as instruments of observation 
totally break down. G a 


A PAPER of iesearches on.the rainfall of Austria-Hungary has 
been recently presented to the Vienna Academy by Dr. Hen 

His object is, while showing the main features of distribution 
of rain ın the country, to establish a rational method of deduction 
of results from measurements of rainfall during short intervals of 
tune. In the greater part of Austria-Hungary, he shows that June 
is the most rainy month; it 1s so in the whole of Bohemia and 
Hungary, with Siebenburgen, in the eastern part of Galicia, and 


in Bukowina. In Moravia and Silesia nearly the same rain falls ' 


in June and Augast, with an intermediate decrease in July. 
West Galicia and the Tatra-region show a preponderance of July 
rain. Southgards from the Upper Dranthal a maximum in 
October becomes predominant. Prom about 45° lat. southwards 
more rain falls in the three winter than in the three summer 
months, ‘The further south the more pronounced 1s the distinc- 
tion of a dry from a wet period. The dryest months in the whole 
of Austria-H down to 45° (where Joly is the driest month) 
ore. Jamary and February; and especially notable is the little 
rainfall of February at the southern of the central chain of 
the Alps. . 





PHYSICAL NOTES 


MEASUREMENTS of the hest conductivity of iron hitherto 
have given rather discordant results. This must be due, accord- 
ing to Herr G. Kirchhoff and Herr Hansemann, to the fact that 
in most of them the quantities of heat given out or received from 
without by the body examined have not been sufficiently taken 
into account, ‘These physicists have recently described to the 
Berlin Academy experiments by a method in which a cubical 
iron mass, after being left to itself a long time, had a strong 
water-spray directed against one of its side surfaces, the water 
being some degrees hotter (or colder) than the place of observa- 
tion, At several points back from the heated surface vertical 
P es were made, each to receive one junction of a thermo- 
pue of thin German silver and copper wire, the other junction 
being at constant temperature., An observer, with the aid of a 
chronograph, maiked the point of time at which certain divisions 
of the scale of the (mirror) galvanometer passed the vertical wire 
of the telescope, at the same time dictating their number to an 
assistant, Referring to the memoir for further details, we note 
the conclusion arrived at, viz., that the heat-conductivity of iron 
divided by the product of its specific heat and its density, at the 
temperature 8 = 16°94 — 0°034 (3 — 15), when the temperature 
is measured in centigrade degrees, and the units of time and 
length are seconds, and millimetres, Whuth this result, that of 
H. Weber agrees best ; he obtained the number 16 97 for 39°C, 
The results of F, Neumann, Angstrom, aud Forbes, on the other 
hand, are more divergent, (The substance used in the experi- 
ments here described was Dortmund puddled steel, containing 
©'129 per cent, carbon and o'o8o silicium. } 


Herr E. WIEDEMANN has recently made further experiments 
on the phosphorescent or fluorescent light produced by electric 
discharges (Wied, Ann., No. 1). Nearly all platino-cyanide 
double salts show fluorescence under the discharge ; but, so long 
as they yere undecomposed, no double fluorescence was observed, 
When platino-barium cyanide had been traversed by a single dis- 
charge, the strong green fluorescent light showed no dichroism, 
but, after a series of discharges, dichroism appeared. It also 
occurred when the crystals of that or other platino-cyanide 
double salts were left a long time 1# vacuo (without electric dis- 
charge), whereby they lost water; and the more rapid appear 
ance of dichroism under the electric discharges is attributed to 


heating of the crystals. Herr Wiedemann opposes Mr. Crookes's . 
view, offering the following proof of its incorrectness -—If the. 


positive current of a Holtz machine be sent thiqugh a very thick- 
walled discharge-tube, and the discharges*be made to follow ope 
another in such a1hythm that they are deflected from their course 
in the tube by the finger, bnly a weak reel oat light appears 
on the inner side of the tube, but a very bright green light 
appears on the oufer side, The non-observation of this before 
is probably due to the thinness of the tubes commonly used, In 
e 
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narrow, and especially capillary tubes, too, only the inner wall 
becomes luminous, ae as 7 


e 7 ce ` o 
WE take the following from the Mew York Nation :—* It-is 
impossible for the unaided ear to determine with certainty the 
direction of a distant sound, esPRcially when the atmosphere is 
foggy ; hence the great utility to' navigators of the‘ instrament 
which its inventor, Prof. Alfred M. Mayer, of the Stevens Insti- 
tute, has felicitously named the ‘topophone,’ or sound-placer. 
It consists of ‘a vertical rod passing through the roof of the deck. 
cabin,’ and bearing on the upper end ‘a horizontal bar carrying 
two adjustable resonators,” below which a pointer ia set at right 
angles with the bar. Rubber tubes from the resonators pass 
through the roof of the cabin and unite in a single pipe connected 
with a pair of ear-tubes. The vertical rod is turned by means 
of a handle in any direction, The first step is to.tune the 
resonators accurately to the pitch of the sound under observation, 
and fix them ‘at a distance from each other somewhat less than 
the length of the wave of that sound;’ the next, by turning the 
handle, to bring them simultaneously on the wave-surface, when, 
as ‘they both receive, at the same instant, the same phase of 
vibration on the plenes ar their mouths : will renit that if the 
connecting tubes be of the same length, the sound-pulses, acti 
together, ill be reinforced to the ear, but if the tubes differ io 
length by one-half the wave- of the sound, the pulses will 
oppose and neutralise each other, and thus tend to produce 
lence, At this moment the horizontal bar is a chord in the 
spherical wave-surface of which say the fog-horn is the centre; 
and the pointer represents a radius, ‘or, in other words, coin- 
cides ın alignment with a line drawn from the place where the 
sound is produced through the place of observation,’ By safling 
the ship a measured distance ‘at an observed angle from the 
radius line thus found, a second radius hne may in lke manner be 
found,’and ‘the distance between the two points of observation is 
the base-line of a triangle, of which the two convergent radii are 
the sides.’ From these data the distance of the fog-horn is 
readily computed.” 


GEOGRAPHIGAL NOTES 


THE Vega reached Naples at 1.30 P.M. on Saturday, the 
14th. Prof. Nordenskjold and his staff received a warm re- 
ception from representatives of the Italian and Swedish Govern- 


ments. Prof. Nordenskjold has been made Grand Officer, 


and Lieut, Palander Commander of the Order of the Crown 
of Italy. On Monday the sey etree were entertained at a 
grand banquet. The French Institute will hold its annual 
meeting on March 1, under the presidency of M. Daubrée, who 
will deliver an inaugural address, the subject being Prof, 
Nordenskjold’s expedition. It is ted that the professor 
will land in France on that day. e will stop at Marseilles 
and Lyogs, where he will be received by the local geographical 
societies and authorities. The Paris Geo, phical Society will 
send a delegation to Marseilles. Prof. Nordenskjold will 
receive the gold medal of the Society at Paris, in the large hall 
of the Sorbonne. The several learned societies of Pans will 
send delegations to witness this ceremony, which will be followed 
by a grand banquet on the succeeding day. It is expected that 


| Prof. Nordenskjold will reach London in about a month’s time, 


but his present intention is not to give a public address. He 
does not feel himself sufficiently master of English for this 
purpose, and, ‘moreover, as might he surmised, he has au aversion 
to “starrag.” The botanists and zoologists of the expedition 
will go varia visiting all the museums with Arctic collections, 
and will rejoin the Pega at Copenhagen. 

AT the last promotion of the Legion of Honour M, Levasseur, 
vice-president of the Paris Geographical Society, was appointed 
to the grade of officer for his geographical andgstatsstical works, 
M. Levasseur is the editor of the statistical. department of the 
Annuaire of the Bureau des Longitudes, which has been so much 
enlarged recently. ° 

THE French Chambers, at the instigation of M. de Freycinet, 
have voted a sum of 600,000 fr. for the cost of sending explormg 
missions into the remoter parts of Algiers and Senegal, and 
penetrating into the Sahara of the Western Soudan. Their ım- 
mediate oBject is to trace the lines of future rflways, but the 
indirect infiuence on the extension of our geographical know- 
ledge is most impqrtant. Three scientific expeditions aie þeing 
organised in Algiers; one 1s to operate in the Algerian Sahara, 
and wil not pass El Golea; a second, comprising a corps of 
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{neers and an escort of natives, will advance southward from 
the Wargla, and, after, passing the summer at the Jebel 


Ahaggar, will proceed by the Houssa to Sokoto, and ascending 
the Niger to Timbuctu, will return by way of Senegal The 
Anthropological Society of Péiis has availed itself of the per- 


mission granted it of sending out observers competent to under- 
take the ethnological study of the races with which the expedi- 
tions will come in contact, and has entrusted to Dr. Guyard the 
superintendence of the scientific staff which will accompany the 
Government explorers. 


Pror. WALDHAUER, of Dorpat, has visited the northern 
boundaries of Courland, near the Riff of Domesnes, in the Gulf 
of Riga, with a view of studying the condition of the small 
remnant of people living there, who are the sole representatives 
of the ancient races of Courland and Livonia. These persons, 
about 2,400 in number, occupy a limited area of about a verst in 
width between Mellesilla and Lyserort, and are separated from 
the Letts in the interior by a tract of morasses, They exhibit 

eat national pride, deny their affinity with the Esthonians, are 
ignorant of the term Livonian, and call themselves “ randalist,” 
inhabitants of coast-lands, or ‘‘kalamied,” fishermen. They are 
hardy sailors and skilful pilots, Several families occupy one 
long hut in common, and their villages resemble those of the 
Esthonians. They aie usually fair-skinned, with chestnut or 
dark-brown hair; the beard, which is generally very abundant 
in middle life is seldom seen ın young men before the age of 
twenty-five. Prof. Waldhauer has seen no instance ‘of a red 
beard amzng them. 

Tax Chilian Government has Fee published in English, 
Spanish, and French, a ‘‘ Synopsis Statistical and Geographical 
ot Chili,” treating of the condition of the country from January, 
1878, to September, 1879. Among other useful matter it con- 
tains a short historical sketch, besides notes on its geographical 
position and physical aspect, its industrial zones, geological 
constitution, ethnography, and medical geography. 


In the new number of the Belgian Geographical Society's 
Bulletin, M. A. J. Wauters opportunely furnishes an article on 
Karema, on the eastern shore of Lake Tanganyika, where M. 
Cambier has just commenced the establishment of the first 
Belgian “Station hospitalière et scientifique” in East Central 
Africa, 


THE Cage Argus publishes the results of the recent attempt to 
relieve the Trek Boers from the West Coast. After Mr. Pal- 
grave returned to Capetown with the information that they had 
temporarily settled in what is called the Kaoko Veldt, Mr. 
Haybittle, by dint of hard travelling and the assistance of 
traders whom he met, succeeded in reaching the Boers in 
twenty-one days from Walfisch Bay. He describes the spot 
where he found them as a long limestone ridge about a day’s 
journey from end to end, and about two days’ journey south of 
the River Cunene, the nearest point on the coast being Point 
Rock, a distance of thirteen days’ journey. In this ridge there 
aie a number of depressions, in some of which springs are 
found, whence arises the name of Six Fountains. e country 
is almost devoid of population. 


THE original paper in last Heft of the fourteenth volume of 
the Berlin Geographical Society’s Zexschrift is on the region 
around Koseer on the Red Sea, by Dr. Klunzinger. This 
number contains the usual annual bibliographical list of publica- 
tions in all departments of geography, the most exhaustive and 
carefully arranged list of the kind to be found anywhere. In the 
Verhandlungen for November and January are important papers 
on the Marquesas Islands, by Baron von Schleinitz; on the 
Cordillera Passes, by Baron von Theilmann ; on a journey on the 
Ural in the summer of 1879, by Dr. Arzuni; on agriculture in 
Japan, and on ti geological survey of that country, by Dr. E. 
Naumann ; and on the question whether the Andes are sinking, 
by Herr W, Reiss. Herr Reiss, after a careful review of what 
we know as to the condition of the coasts of? Central and South 
America, where, while in one or two places a sinking seems 
apparent, a general rising is mostly proved, comes to the con- 
cision thag the South American Continent, including the Andes, 
is increasing and not diminishing in elevation. 

Tue well-kRown traveller, Herr Ernst yon Hess&-Wartegg, 
who has been staying in London for some time, delivered an 
interesting lecture on eThursday last, to the members of the 
German Atheneum, in Mortimer Street. The subject of the lec- 
ture wås the social life of the Prairie Indians of North America, 
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and was illustrated by numerous photographs and ethnological 
objects. 


THE German Palestine Society has recently published part 3 
of the second volume of its Proceedings, It contains a treatise 
on the Sulphur of the Jordan Valley, by Dr. Fraas (Stuttgart) ; 
a communication respecting the discovery of some valuable 
coins near Jerusalem, by Dr. Erman (Berlin); Notes on a 
Journey to Moab in 1872, by Rev. Klein (Kaiserslautern) ; an 
alphabetical list of all the localities in the Pachalik of Jensa- 
lem, by Dr. Socin (Tubingen) ; an article on the rums of 
Askalon, by Lic. Guthe (Leipzig), and various financial and 
administrative reports. The Society’s last general meeting was 
held at Treves in September last, The efforts of the Society 
are now directed towards establishing a fund for scientific 
exploring expeditions to Palestine. 


AT the last meeting af the Berlin Anthropological Society the 
latest news received from Prof, Bastian and Dr. Finsch were 
communicated by the ident. Dr. Bastian stayed at Batavia 
until October last, and then left that place; he does not men- 
tion where he intended to proceed to wext, but seems to have 
started on a prolonged tour, as he has sent all his collections 
and the scientific results of Ins investigations to Berlin. Dr. 
Finsch writes from the Marshall Islands, and says that inter- 
course with the natives of that group of islands is very difficult 
and expensive. He has collected over 300 ethnological objects, 
most of which, however, date from the places he visited 
before arriving in the Marshall group. 


THE German Admiralty intends to publish a work on the 
scientific voyage round the world, made by the German corvette 
Gazelle during the years 1874 to 1876, The work will be divided 
into three Bart T. will contain a short description of the 
origin of the expedition, its objects and a general account of the 
voyage. The second part will be devoted to the deep-sea 
measurements, the meteorological and magnetical observations. 
Part III. will treat of the marine fauna and flora. The total 
cost of the work is estimated at 60,000 marks (3,000/.), for 
which the Admiralty will apply to the Federal Council. 


No. III. for 1879, of the ¥ournal of the Asiatic Society of 
Bengal, contains a valuable résumé of the survey work accom- 
plished during the Afghan campaign by the surveying officers 
attached to the various columns, 


AT the meeting of the Geographical Society on Monday next 
an account by Mr. Hore, of the London Missionary Societys 
station at Ujiji, of his recent exploration of the Lukuga outlet of 
Lake Tanganyika, will be read, as well as a paper by Dr. Emil 
g eibi on the Marutse-Mabunda Empire ın South Central 

ca, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The Rev. J. C. Saunders, of Downing College, 
is announced to lecture this term on ‘‘ Chemistry, Physiology, 
and Botany,” and Messrs. Saunders and Hicks are the examiners 
in the coming ‘‘ Special” B.A. examinations in natural science 
for an ordinary degreee, taking in geology and the other subjects 
mentioned. 

NATURAL science scholarships are offered this year at Clare 
College (60/.), Caius (40%. or 60/.), King’s (the Vintner of go/.), 
Christ’s, Emmanuel, and Sidney Sussex, St. John’s (59%. for 
three years), Trinity and Downing (40%. to 7o/.) In most 
colleges preference will be given to students under twenty by 
calling them Minor Scholars ; exhibitioners, in general, may be 
of any age. 

AT present botany and vegetable physiology appear to be 
getting more and more ata discount in bridge, notwithstand. 
ing the able teaching of Dr. Vines. He has had to clése his 
“laboratory, the room being otherwise required ; and Dr. Hicks, 
(Sidney), sustains the burden of teaching botany during the term 
in both elementary and advanced lectures, im addition to the 
joint demonstraturship in chemistry. Several lectureships in 

tany are vacapt in London, 

eAN amended series of regulations has been issued and will 

robably be carried, in regard to the Cambndge Natural 

ciepces Tripos. e Twelve months note is to be given of the 

bpanches of science in which the practical examination is to be 

held. The class list ın the first part of the examination is to be 

quite distinct from that issued after the second part. In the 
e 
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second part of the examination there will be two questions at 
least in each branch of science included in the examination in 
each paper. 

THERE are now about ten courses of professional and inter- 
collegiate lectures announced at Cambridge for the benefit of the 
selected Indian Civil Service Candidates; so that Oxford, 
Cambridge, and London are fairly in the field of competition in 
educating men for this great field of labour. 

WE notice with pleasure that the Cambridge Senate have 
conferred the: honorary degree of Master of Arts on Mr. 
Pattison Muir, preelector in chemistry at Caius College. 

Mr. J. G. Fitcn’s lectures at Cambridge this term, on the 
practice of education, are attended by between sixty and seventy 
Students, of whom about one-half are men, The new literary 
schools are soon inuse. There will be an examination for teachers 
in June, under the Teachers’ Training Syndicate, and certificates 
will be granted for theoretical knowledge in teaching. Mr. Oscar 
Browning will keep a register of all the university men who pass 
the examination, and will act as a means of communication 
between them hnd head-masters who require assistants, With 
ell the more confidenge we may look forward to great 
advantages from Mr, James Ward’s lectures on the Theory of 
Education next term, he having given high proof of ability as a 
ph Sologist è 
HE Cambridge Natural Science Board announces that Prof, 
Hughes’s lectures this term are on the Pre-Cambrian and Carbon- 
iferous rocks, while in -palpontolgy, Mr. Tawney will lecture 
on Trilobites. Mr. Walter Keeping, B.A, continues his 
(open) lectures at Christ’s College, on Rocks and Rock Masses, 
their Formation and Metamorphosis. 

Mr. HILLHOVSE is lecturing on botany in the lectures for 
women, and Mr. Walter Keeping on geology supplementing 
Prof, Hughes's lectures, 

A NEw Cambridge medical association has been formed, and 
has obtamed permission to meet m the old anatomical schools. 
Every effort will be made to render this association a most 
valuable means of advancing the interests of medical science in 
the University. 

ProF. STUART and Mr. Garnett are the examiners in 
mechanism and applied science for the year. 


THE law on the constitution of the high council of education 
in France is progressing favourably before the Senate. No 
other members will be admitted than professional teachers, except 
delegates of the five National Academies : Sciences, Beaux Arts, 
Française, Sciences Morales et Politiques, Inscriptions-et Belles 
Lettres. 


SOCIETIES AND ACADEMIES 
: ah LONDON 

Royal Society, January 29.—‘‘ A Note on Protagov.” By 
Arthur Gamgee, M.D., F.R.S., Brackenbury Professor of 
Physiology in Owens College, Manchester, 

In this paper the author notices the allegations of Thudichum 
that protagon 1s an impure body contaiming more than r per 
cent, of inorganic matters, including no less than 0°76 per cent. 
of potassium, 

He communicates a report from Prof. Roscoe, F.R.S., whom 
he requested specially to determine the mineral impurities and 
the amount of potassium in one of the samples of protagon, of 
which the analyses had formerly been communicated to the 
Royal Society. e 

By means of the spectroscope Dr, Roscoe determined the 
existence of a trace of potassium, which he estimated as equal 
to one-twentieth of a milligramme in one gramme of protagon 
~ (0°005 per cent.). Further, he found that on igmtion protagon 
left a small quantity of fused metaphosphoric acid corresponding 
to 1°08 per cent. of phosphorus; the mean quantity of phos- 
paon: Reduced from the observations of Gamgee and Blanken- 

orn being 1°068. 


‘On the Physical Constants of Liquid Hydrochloric Acid.” 
By Gerrard Ansdell, F C.S., Chemical Assistant at the Royal 
Tnstitution, Communicated by Prof. Dewar, F.R.S. 

In continuation of my former experiments,on tte properties of 
liquid acetylene gas, I have recently examined the physicaP 
constants of liquid hydrachloric acid. The was made by 
the action of strong sulphuric acid on dry chloride of ammoniam, 
being afterwards freed from sulphuric acid and dried before 
entering the tubes. Š 

e 
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The Cailletet pump was used in the same way as described in 
my former paper, two iron reservoirs bejng used, one containing 
the air manometer, and the other the tube with the gas tq be 
liquefied. 

Apart from the mere determination of the vapour tensions, 
densities, &c., the ratios of the volume of saturated vapour to 
that of the liquid was considered of the highest importance, as 
from these numbers the latent heat of transformation and other 
important data can be easily calculated, For these reasons the 
gas was examined in rather a different way to the acetylene, the 
volume to which it had been compressed at the point of lique- 
faction (or the volume of the saturated vapour) at any given 
temperature being first accurately determined, and then the 
pressure increased until the condensed liquid entiiely filled the 
upper part of the tube. The volume of this liquid column was 
then measured, so that a compatison between the volume of the 
saturated npr and the volume of the total condensed liquid 
was obtained at each temperature. 

The results of the whole series of experiments are recorded in 
@ condensed form in the following table :— 
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4 we 137°3L T re 7°55 ... 18°18 ... 29°8 
13°38... 103°50 n a 8°35... 12°39... 37°75 
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448 36 34 «.. eG « II'96 ... 3°03 .. 75°20 
480 31°33... es 12°00... 2'61 ... 80°80 
RS a pa ©. — 14°30 ... 1°79... 85°33 


In this table ' 

A = temperature of gas. * 

B = volume of the saturated vapour at point of liquefaction. 

C = fractional volume of the gas at point of liquefaction in 
relation to the initial volume under one atmosphere of pressure, 

D = volume of the condensed liquid. 

E = ratio of volume of liquid to that of the gas. 

F = pressure in atmosphere. 

The critical point was found to be 51°°25 C. 

It will be seen from this table that the volumes of the saturated 
vapours and liquid gradually approach each other as the tempe- 
rature nears the critical point, and would undoubtedly become 
identical, if the experiments could be carried on up to the critical 
point, . 

The ratio between the volume of the saturated vapour and the 
volume of the liquid at different temperatures decreases very 
regularly until within about three degrees of the critical point, 
where a singular point in the curve occurs, and the ratio 
approaches unity with great rapidity. The volume of the liquid 
increases very regularly up to a temperature of about 48° C., and 
at 51° C., or within 0'25 of a degree of the critical point, the 
distinction between the saturated vapow and the liquid vanishes, 
as although liquid is plainly seen to condense on the surface of 
the mercury, on increasing the pressure the line of demarcation 
immediately disappears, and it is impossible to say whether the 
tube is filled with the saturated vapour or the liquid itself ; there- 
fore no results could be obtained nearer the cntcal point than 
about a fourth of a degree, 

Avenarius, in a paper entitled ‘The Causes which dete. mine 
the Critical Point” (“ Acad, Sci. St. Peétersbogrg,” 1876-77), 
made a number of experiment on ether, and came to the con- 
clusion that the volumes of the saturated vapour and of the 
condensed liquid at tle critical point were not identical. 

My own experiments appear to confirm his results, in so far as 
it is evidently impossible to measure the relative volume of fluid 
and gas within less than a fourth of a degree of the critical 

oint, and at this place the volumes are certainly* unequal. 
his, however, does not disprove thew identity ag the critical 
int, 
P The gensity of the li;uid at different temperatures was deter- 
mined in the same way as described in €ny former paper, and 
gave the follon ing numbers :-—~ A 
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It jae merekara not quite sucha high density as liqu 
lene; which is 6'450 at the same temperature, * It is interesting 
to note that acetylene is the^ lightest known fluid substance, 
Unfortunately Faraday does'not seem tovhave determined: its 
density. 

Mathematical ‘Society, February 12,—C. W. Merrifield, 
F.R.S., president, in the chair.—Mr.-D, Edwardes was elected’ 
a Member, and subsequently admitted into the Society. —The 
following communications were made :—Geometrical notes, by 
Prof. H. J. S. Smith, F.R.S.—On ‘the reflection of vibrations at 
the confines of two media between which the transition is gradual ; 
and on the stability or instability of certain fluid motions, by 
Lord Rayleigh, F.R.S.—-The calculus of equivalent statements 
futher communication), by Mr. H. McColl. 

Geological Society, Feb: 4.—Henry Clifton Sorby, 
F.R.S., president, in the chair,—Francis Bond, Charles Herbert 
Cobbold, Frank Crisp, William Henry Dover, Mirza Mehdy 
Khan, John Notman, and John Evelyn Williams, were elected 
Fellows of the Society,—The President announced that, accord- 
ing to a circular, copies of which had been sent to the Society, 
certain old students of Freiberg were endeavouring to collect the 
means for erecting a monument in Freiberg to the memory of the 
late Prof, Bernhard von Cotta, and, fmther, of establishing a 
fustd for the assistance of needy students at the Mining Academy 
of that place.—~The following communications were read :—On 
the oligocene strata of the Hampshire Basin, by Prof. John W., 
Judd, F.R.S. The study of the succession of strata in the fluvio- 
marine series of the Isle of Wight and the New Forest is 
attended with considerable difficulties, partly on account of the 
inconstant character of the beds composing estuarine formations, 
and partly because of the thick superficial deposits which every- 
where cover them. By Webster a lower freshwater series, a 
middle marine, and an upper freshwater series were recognised ; 
but Mr. Prestwich showed, in the year 1846, that at Hamstead 
Chff we have both freshwater and marine strata lying above all 
these; and in 1853 Edward Forbes proved that the marine and 
freshwater strata seen at Bembridge Ledge were not, as had 

eviously been supposed, the equivalent of those of Headon 
Fill, but occupy a distinct and higher horizon. Hitherto, how- 
ever {in spite of some s tions to the contrary which were 
made by Dr. Wright end Prof. Hébert), the strata exposed at 
the base of Headon Hull have been believed to be a repetition, 
through an anticlinal fold, of those seen at Colwell and Totland 
Bays. In the memoir it is shown, both by stratigraphical and 

alzeontological evidence, that the Colwell and Totland Bay 
beds are distinct from and overlie those at the base df Headon 
Hill. The distinctness and importance of the purely marine 
series exposed at Whitecliff Bay, Colwell Bay, and several 
localities in the New Forest is pointed out ;'and it is shown that, 
among the 200 forms of mollusca which they contain, only one- 
fifth are found in the Barton clay below. For this important 
division of the strata the name of the Brockenhurst Series is pro~ 
posed. In consequence of the detection of an error in the 
accepted order of succession of the strata, a rectification of the 
classification of the fluvio-marine series is rendered necessary, and 
it is proposed to divide them as follows:—t. The Hempstead 
Seres (marine and estuarine), Ioofeet. 2, The Bembridge Group 
(estuarine), 3cofeet. 3. The Brockenhurst Series (marine), 25 to 
100 feet, 4. The Headon Group (estuarine), 400 feet. By this 
new grouping thecstrata of the Hampshire Basin are brought into 
exact correlation with those of France, Belgium, North Ger- 
many, and SwMterland ; and the whole series of fiuvio-marine 
beds in the Isle of Wight, which are shown to have a thickness 
of between 800 and goo feet, are proved to be the representatives 
of the lower and middle oligocene of those’countnes, The use 
of the term oligocene,in this country is advocated on the ground 
that by its adoption only can we avoid the inconvenient course 
of dividing the fluvio-matine series between the eocene and,the 
miocene, .. 2 f : 
by ‘Paris 
_Academy of Sciences, Fe 
the ,chair.—The deathyof General Morin was announced: (M. 
Tresca’s funeral discourse appears in Comptes Rendus.)—On 
virulent maladies, and icularly on the malady cqnmonly 
called the cholera of fowls, by M. Pasteur. The small organism 
. . 


id carbonic . 
acid which is 0°95 at o" C.5 and is about twice as high as acety-.' 
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(or microbe) which causes this malady can be well cultivated in 
bonillon of fowl’s muscles neutralised by potash, and sterilised 
by a temperature of 110°to 115°. Inoculation of guinea pigs 
with it causes only abscess, but fowls inoculated with contents of 
the abscess die. Fowls or rabbits living in company with the: 
guiiea-pigs Having abscess becéme ill and die. The- microbe 
multiples in the intestines of fowls that have taken it with food, 
‘and the infected excremerit is fatal to fowls inoculated with it. 
Repeated culture of the microbe by tfansference of minute drops 
‘from liquid to liquid, does not ‘weaken the virulence, but by 2 
certain mode of culture M, Pasteur can weaken it. If twenty 
out of forty fowls be inoculated with the very virulent virus, they 
nearly all die; but if the other twenty be inoculated with the 
attenuated virus, they all become ill, but very few die; inocula- 
tion of those that recover with the very infections virus does not 
kill them. Thé novelty here is the preservative effect of inocula- 
tion in a disease caused by a living organism (in the virus of 
small-pox, &c., no life has been proved). The cholera of fowls 
may be prevented from becoming fatal, and the author describes 
the retur to health of a fowl inoculated in the” large pectoral 
muscles. He expresses the hope of obtaining artificial cultures 
of all kinds of virus, and notes the encouragement obtained for 
the search of vaccine vius of virulent maladies,—Epidemic 


caused in Diptera of the genus Syrphus by an Entomophthora 
fungus, by MM. Brongniart and Cornu, e Secretary, refer- 
ring to this vast destruction of insects, recalled M. Pasteur’s 


suggestion to seek the destruction of phylloxera by inoculation 
with some microscopic fungus, and invited the attention of natu- 
ralists to the subject.—Spectrometric measurement of high tem- 
peratures, by M. Crova. He desciibes an apparatus called a . 
spectro-pyrometer, The optic zero corresponds to about 580° C., 
1,000 optic de to 1,900° C, Temperatures can be mea- 
sured up to nearly 2,000° C,—-Statistics of solar spots of the year 
1879, by M. Wolf. The Zurich observations, completed by similar 
series at Palermo, Rome, Athens, Madrid, &c., gave, for mean 
relative number for 1879, r = 6'o in place of 3'4 for 1878. 
Thus the epoch of minimum is distinctly passed. The series of 
obsei vations of magnetic declination at Milan, Vienna, Prague, 
Munich, and Christiania, agree in gi 1878'5 as the epoch ot 
minimum. Compaung with the preceding epochs of minimum 
and maximum, the two periods (spots and magnetic variations) 
are found m remarkable harmony, both as to total length, 11'7 
ears, and as to the two parts of the period (which is slightly 
longer than the average of 114 years). 
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THE SECOND YARKAND MISSION 


The Scientific Results of the Second Yarkand Mission, 
based upon the Collections and Notes of the late Dr. 
F, Stoliczka. Published by Order of the Government 
of India, (Calcutta, 1878-79.) 

BY the above publication the India Government and 

Dr. Stoliczka’s scientific friends have raised a most 
enduring monument to the memory of one whose lossis still 
felt throughout the world of science. Born in Moravia in 

1838, Ferdinand Stoliczka was destined by his father, a 

colonel in the Austrgan army, for the Church; but, as 

better luck would have it, having taken his degree of 

Ph.D. in the University of Vienna, he at once obtained a 

post more in harmony with his tastés in the Vienna 

Geologische Reichsanstalt, where he laboured until 1862, 

when he was appointed by the late Prof, Oldham to the 

responsible position of palzontologist to the Geological 

Survey of India. Hus special work in the Survey will be 

to all time remembered. It forms four of the splendid 

volumes of the “Palzeontologica Indica,” all of which, 
with the exception of one paper by Mr. Blanford, are 
from the pen of Dr. Stoliczka. Although his chief fame 
will ever rest on his paleontological work, he was not 
unknown as a zoologist, and several inportant papers of 
his on living forms could be easily called to mind. Con- 

- sidering his age when snatched away from his work and 

friends, he had accomplished much, and had he lived, would 

surely have accomplished more. In Mr. V. Ball's recently 
published “Jungle Life in India” we get a glimpse of 

Stoliczka as the enthusiastic naturalist visiting the Nico- 

bars. In July, 1873, a mission was sent to the Ameer of 

Káshghar and Ydrkand, under the charge of Sir T. D. 

Forsyth. Starting from Murree in the Panjab Hills on 

July 5, the mission to which Dr. Stoliczka was attached 

reached Leh, in Ladák, on August 27. After a halt of 

about a fortnight the journey was continued over the 

Sakti Pass to Lukong on the Pankong Lake. Ydikand 

was reached on November 8, and Kdshghar on December 

4. From Kdashghar several excursions were made, Dr. 

Stoliczka visiting the Chadyr Lake just inside the Russian 

frontier, and proceeding at another time as far north-east 

as the Belowti Pass on the road to Ush Turfdn. 

A treaty was concluded with the Ameer on February 2, 
1874, and much valuable infomation was collected re- 
garding the present condition, resources, history, geo- 
graphy, and trade of the Ydrkand and neighbouring 
countries. On the return Stoliczka was attached to Col, 
Gordon’s‘ party, which left Kdshghar on March 17, 1874, 
reaching Yárkand after a détour on May 21, and leaving 
it on the 28th, when the mission party proceeded to 
recross the Kuenlun by a more western route than before 
over the Yangi Diwdn, and then took the Kárákoram 
and Shdyok route to Leh. On June 16 Stoliczka com- 
plained of severe headache, with a feeling Of oppression, 
on the chest, in spite gf which he the same day crossed 
the Kdrdkoram, making a céllection of, and writing some 
notes in his diary about the Kérdkoram stones. On thé 
i7th he was no better. @n the 18th, although suffering 
much, he climbed a hill to make some sfientific explora- 
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tion, and the effects of this exertidh were at once visible. 
During the night of that day Col. Gordon ordered a halt 
for the next day. On the m&rning of the rgth he fell 
into a semi-comatose condition, from which he scarcely 
rallied, and he died a little after one o’clock on that day. 
Undue physical exertion at an extreme elevation and in a 
rarified atmosphere was the immediate cause of death. 
The remains were brought to Leh, where, in a corner 
of the compound of the British Joint Commissioner’s 


residency they were laid with all honour on June 23, 


1874. Over them, at the public expense, a suitable 
monument has been erected. 

The scientific memoirs so far as they have reached this 
country, are as follows :—The Geology, by W. T. Blan- 
ford; the Mammalia, by W. T. Blanford; the Reptilia 
and Amphibia, by W. T. Blanford; the Pisces, by F. 
Day ; the Hymenoptera, by Fred. Smith ; the Neuroptera, 
by R. McLachlan; the Mollusca, by Geoffrey Nevill; 
the Syrirgosphæridæ, by Prof. Martin Duncan. Each of 
these forms a small folio part, beautifully printed at the 
Government Press, Calcutta, and excellently illustrated, 
often with highly-finished coloured drawings. All qre 
based on the material collected during the expedition, and 
this was chiefly made by or under the direct superin- 
tendence of Stoliczka. Mr. Blanford complains that a 
considerable portion of the collection, including most of 
the finest specimens, was distributed with the consent of 
the Government, the greater portion becoming private 
property, and that the distribution was made with so little 
care, and with such a disregatd of the interests of the 
Government and Dr. Stoliczka’s memory, that even some 
specially prepared specimens were not to.be found when 
looked for. Still withal the editors have done good and 
true service to Stoliczka’s notes, Mr. Blanford and Mr, 
Day being helped thereto by their local knowledge. 

Of the geological work accomplished Mr. Blanford 
writes that “very little indeed had been done to elucidate 
the geological structure of the country.” But the results 


of Stoliczka’s explorations during his first’ journey were’ 


very great. In the course of a single season’s work in 
a most difficult country, amongst. some of the highest 
mountains. in the world, he clearly established the sequence 
of the formations, and from his extensive paleontological 
knowledge was able to do this with an accuracy which 
has stood the test of subsequent research. He, moreover, 
added to the list of known formations the representatives 
of rhetic and cretaceous rocks not previously detected, 
and showed that some of the other groups might be sub- 
divided. The presence of this remarkable series of marine 
fossiliferous beds in the North-Western Himalayan region, 
a series in which all the principal European palæozoic and 
mesozoic groups, except the Cambrian, Devogian, Permian, 
and Neocomian are represented, is none a surprising 
that scarcely any gf the formations, except a few oolitic 
and cretaceous strata, are found in the peninsula of 
India beyond the Indus River basin. Iù the hills of the 
Panjdb some of the formations have been detected, but 
they were, until recently, very imperfectly known. In his 
second and last journey much work was also accomplished, 
but alas its full details will never be known. From the 
notes left behind ‘him Mr. Blanford ‘has collated what"he 
could. a“ It is” he very truly says, “very difficult fo do 
justice to a Trough travelling diary such as Dr. Stoliczka 
s 
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kept. In such a diary, first impressions are very often 
recortled, and subsequent observations do not always show 
how far the first notes reguire modification, To the 
writer this is a simple matter; his notes are memoranda 
serving to recall details to his mind; but to another who 
does not possess the clue it is often very difficult to ascer- 
tain how far the notes in the diary agree with the final 
conclusions of the diarist.” The sections illustrative of the 
geology of the country are from Dr. Stoliczka’s note-book. 

The account of the mammals, also from Mr. Blanford’s 
pen, we are warned must only be considered as a contri- 
bution towards the zoology of the countries traversed. It 
is at present simply impossible to give anything like a com- 
plete list of the mammal inhabiting Eastern Turkestan, 
the Pámir, and Wakhán. Even of Ladák, which is not 
only easy of access but is yearly frequented by English 
travellers and sportsmen, although the larger animals may 
be known, much more information will be necessary 
before a complete enumeration can be made. In this 
valuable contribution towards such a fauna Mr. Blanford 
describes, among the animals collected at Ladák, a 
lagomys, a mouse, a vole, and a shrew, which were 
previously unknown. The districts traversed by the 
second mission lay, with the exception of Kashmir, where 
a mixture of Indian (Oriental) forms is found, within the 
limits of the Palearctic region; but they belong to 
different sub-provinces, distinguished chiefly by their 
physical characters, and especially by their elevation. 
Western Tibet or Laddk, in which may be included all 
the area north of Kashmir grained by the Indus and its 
tributaries, is a part of the high barren Tibetan plateau 
and the fauna comprises typically Alpine forms such as 
wild sheep and ibex, marmots and lagomys. The fauna 
inhabiting the ranges commonly known as the Kuenlun, 

„intervening between the northern water-shed of the Indus 
and the low plains of Turkestan, is very similar to that of 
Tibet proper, but several species appear different. The 
animals of the plains of Eastern Turkestan around 
Yárkand and Kashghar belong to very distinct types, and 
appertain to the desert fauna of Central Asia,echarac- 
terised especially by the abundance of rodents such as 
‘Gerbillus, Cricetus and Dipus. The few specimens of the 
mammals inhabiting the Thian Shan range, Pámir, and 
Wakhán, contained in Dr. Stoliczka’s collection, are insuf 
ficient to give much idea of the fauna, as they were col- 
lected under great difficulties, during journeys when the 
ground was for the most part covered with thick snow. In 
-drawing up this account Mr. Blanford has had the assist- 
ance of Dr. Dobson for the bats. It is illustrated by 
fifteen plates, several of which are coloured, in which all 
the new species are figured, with many osteological 
details. 

The collectid& of reptiles made was small, partly owing 
to the country traversed not being rich in such forms of 
animal life, but still more perhaps* because of the 
unfavourable season at which many of the excursions 
were made. The Thian Shan was visited in the depth of 
winter and the Pámir steppes and Wakhdn long befdre 
the snow hademelted, and under these circumstances no 
snakes, lizards, or other forms of reptilian life could be 
found. The bulk of the collection consisted of specimens 
procured on the journey from India to Kdshghar in the 
Panjab hills beyond Mari, in Kashmir and in "Ladák and 

e e 


those obtained on the return journey between Ydrkand 
an the Kdrdkoram. Of the lizards several new species 
are described and figured; of the amphibia only four 
species in all were collected. This memoir is by Mr. 
Blanford. 

The account of the fishes obtained during the expedition 
is by Mr. Day. Twenty-five species are enumerated, 
several of which are described as new. After examining 
in detail the fishes of Y4rkand and those of the adjoining 
countries, Mr. Day concludes, amongst other things, that 
there is to be found a peculiar group of carps (Schizo- 
thoracine) which has spread almost due east and west 
from the cold and elevated regions of Eastern Turkestan, 
but of which the southern progress has been barred by 
the Himalayas. If we look to the south we see, as it 
were, that a wave of tropical fornfs of fishes has at a 
prehistoric period expanded over that portion of the 
globe where the WNicobars, Andamans, and the most 
southern portions of the continent of Asia and the islands 
of the Malay Archipelago now are, that this fish fauna 
has its northward progress arrested by some cause at or 
near where the Himalayas now exist, and mark the 
division between the fish fauna of India and that of 
Turkestan. 

The collection of Hymenoptera is described by the late 
Frederick Smith, of the British Museum. It contained 
sixty-three species, only nine of which appear to have 
been previously described ; five new species are enume- 
rated of that most cosmopolitan genus, Megachile ; four 
new species of Bombus, and four of Formica. Vespa 
germanica was found at Sanju and in its neighbourhood 
also in Eastern Turkestan ; eleven of the new species 
are beautifully figured from drawings by E. A. Smith. 

The Neuroptera described by Mr. McLachlan were only 
fifteen in number : “four were species of Odonata (dragon- 
flies), one of Ephemeride, three of Perlide, one of 
Myrmeleonide, three of Chrysopida, and three of Tri- 
choptera. The general’ aspect is European. All the 
dragon-flies are European, and two of them occur in 
Britain. The ant-lion (Afyrimecelurus punctulatus) is a. 
species of Eastern Europe.” The three species of 
Trichoptera were new. 

The Mollusca are described by Geoffrey Nevill. As 
was to be expected, “the fauna of Ydrkand proves to be 
exceedingly poor in mollusca, and these are entirely 
European in their affinities. The fresh-water shells are 
indeed either identical with, or most closely allied to, 
well-known European forms.” “The only striking novelty 
is the new Succinea martensiana, its thickness and opaque- 
ness of texture, and its vivid orange-coloured aperture, 
make it one of the most interesting and peculiar forms 
of the genus.” The chiracteristic Indo-Malayan genus, 
Nanina, disappears on the confines of Kashmir, but 
«eappears in the Sarafshan Valley. About thirty species, 
several new, are described from Eastern Turkestan 
and Ladák, and twenty-five from Kashmir and the 
neighbotthood of Mari. The new species are all 
figured. : è 

°The last memoir on our list is a very interesting ac- 
count of thg Kérdkoram stones by Prof. Martin Duncan A 
these are described as fossil rhizopods belonging to a new 
order called Syringosphærida, and containing but one 
family with two genera and six species. The second 
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genus is called after Stoliczka. This memor is accom- 
panied by three excellent plates. 

Several other memoirs are expected ere this work will 
be complete. When finished, it will form a worthy 
monument to the memory of Ferdinand Stoliczka. 





CRYPTOGAMIC FLORA OF SILESIA 


Kryptogamen-Flora von Schlesien, 
Prof. Dr. Ferdinand Cohn. Zweiter Band, Erste 
Haelfte: Algen. Bearbeitet von Dr. Oskar Kirchner, 
und Zweite Haelfte: Flechten. Bearbeitet von Berthold 
Stein. (Breslau: J. U. Kern, 1878 and 1879.) 

HE segond volume of the “ Cryptogamic Flora of 
Silesia,” edited, by Prof. Ferdinand Cohn, has now 

been completed in two parts. The first is devoted to the 
alge, and the second to the lichens, the former having 
been worked out by Dr. Oskar Kirchner, while the latter 
part, on the lichens, is from the pen of Berthold Stein. 

The alge of Silesia are, of course, fresh-water fo1ms, and 

include a very fair proportion of all the species recognised 

as natives of Germany. Thus, reckoning the German 
alge-flora at 1,688 species, the Silesian flora contains 

794, or 47 per cent. Some of these have not yet been 

found out of Suesia, Kirchner giving a list of 40 species 

not yet detected elsewhere, and of these a considerable 
proportion are new species described for the first time in 
the present flora. Desmideæ, Diatomacee, and phyco- 
chromaceous forms furnish no less than 600 out of the total 
of 794 species, most of the others being Protococcoidez and 

Confervoidez, these numbering 88 and 86 species respec- 

tively, while the remainder is made up by 11 Floridex, 

Batrachospermum and alles, and 6 Siphoneæ. The 

work may therefore be said chiefly to describe the 

Desmidez and other Conjugate, 225 in number, the 

Bacillariaceze (Diatomacez), 195, and the 185 Phycochro- 

maceæ. The hypsometrical distribution of the species 

is carefully given, according to the plan adopted in the first 
volume, the whole country Being divided into four regions. 

The first includes all land below the elevation of 150 

metres, the second all elevations between 150 and 500 

metres, the third from 500 to 1,100 metres, and the 

fomth from 1,100 to 1,500 metres. No less than 63 

species, or 8 per cent, of the total number are met with 

in all the four regions, these species, however, being 
usually forms widely distributed in Europe, To the 
fourth or highest region there belong 16 special species 
out of a total of 104 ın the whole region. The third or 
second highest district includes 131 species, or 16°5 per 
cent. of the whole, and of these 20 are special. The 
great majority of the species belong to the first and 
second regions, a distribution very different, as we shall 
preseptly see, from that of the lichens. The first or 

lowest region contains 472 species, or 59°5 per cent. 3 

the second 612 species, or 77 per cent, while of these, 

116 species are only found in the first, and 219 in the 

second, region. Lastly, it is found that the two regions 

together contain no fewer than 613 species not found at 
all in the higher districts. 

A considerable part of tBe introductiorf is filled with a 
history of the study of Silesian algee and of the gradual 
progress made by different workers in the elucidation of 
the species and locahties. Then foll6ws a long and 
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excellent account of the anatomy &nd reproduction of the* 
algee, which are here defined as chlorophyll- bearing 
cellular plants not differentiated into stem and leaves, 
The unicellular and the multicellular thallus is then 
described, and the various gradations noticed among the 
unicellular forms, from the spherical Protococcus up to the 
highly differentiated unicellular Caulerpa, the forms of the 
multicellular thallus being treated in the same way. 
Paragraphs are devoted to the cell, cell-wall, cell-contents, 
and to the different colouring matters contained in the 
cells of the different groups. The modes of reproduction, 
non-sexual and sexual, to be observed in the alge are fully 
descnbed. As might be expected in a flora, Dr. Kirchner 
does not employ the subdivisions of the Thallophytes as 
defined by Sachs, although he fully recognises and points 
out the affinities exhibited by many chlorophyllaceous and 
colourless Thallophytes. The algz, therefore, are con- 
sidered as a special class, and are subdivided for the 
purposes of this flora into six orders and into sixteen 
families. The orders are Floridew, Confervoider, Si- 
phoneze, Protococcoidex, Zygosporeze, Schizosporez. The 
Protococcoidee are made to include as families the 
Volvocaceze, Protococcacese, and Palmellaceze, while the 
Zygosporez include the families Conjugates and Bacil- 
lariacee. Lastly the order Schizosporez includes the 
Nostocacez, with five subdivisions, Rivulariee, Scyto- 
nemee, &c., and the Chroococcacez, 

Under the different families the genera and species are 
fully described, and apparently in a manner well calcu- 
lated to render the work extremely useful to all botanical 
students. 

The second half of the second volume contains the 
Lichens, by Berthold Stein. The general treatment of 
the subject is the same as that already mentioned in the 
case of the alge, The introduction, giving an historical 
account of the progress of Silesian lichenology, the hyp- 
sometrical distribution of the species, and then an account 
of the anatomy and reproduction of lichens. Stein, as 
might be expected, is an opponent of Schwendener’s lichen 
theory, And bases his objection on the ground that many 
observations have shown that the first gonidia of the 
lichen are developed by division or budding from certain 
side branches of the lichen hyphæ, in a manner probably 
somewhat similar to the formation of the new cells of 


Saccharomyces. This alleged fact, which he does not” 


support by any reference to his own observations or to 
those of other botanists, he considers of itself renders the 
whole of the Schwendener-Bornet theory untenable. 

The Silesian lichens include 705 species belonging to 
158 genera. The main feature in regard to the genera 
being the reduction of Lecidea and Lecanora, to compara- 
tively limited dimensions by the adoptiog of many new 
genera. The distribution of the Silesian li lichens, according 
to Stein, confirms the statement that lichens are the 
“Children of the Air and of the Light,’ most of them 
inhabiting the higher parts of Silesia in regions three and 
foyr. Common to all the four regions are 76 Species, or 
11 per cent. of the total given by Stein of 638 species in 
the intréduction, although the description gives 705 
consecutive numbers. The first region contains 84 
species, of which only 8 are peculiar to it. The second 
region contains 281 species, or about 41 per cent.‘of the 
whole, 115, "or 17 per cent, being limjted to it, The third 


e- region contains 405 species, or 60 per cent., and of these 
~,82,"or. -I2,per cent , are special. Lastly, the fourth region 
„contains 391 species, or 4@ per cent., and.of these 126, or 


o38;pey cent. are found in jt only. No-fewer than 18 of 


othesesare found in the basalt of the lesser-Schneegrube, 
Which Stein calls the “El, Dorado of Lichenologists,” 
sas 16-0f them are not met with elsewhere. 
.., Stein -defines lichens as bejng those thallophytes in 
eWhich,-the; thallus exhibits a union of gontdia, threads or 
ehyphe and . chlorophyll-bearing, ‚or phycochromaceous 
cells, or. gonidia, the: fruit-body containing the spores in 
- Asci, ~The structure of the thallus is described in full, as 
. well-astthat of the reproductive organs, the spermogonia 
and apothecia. Spermogonia, now recognised as the 
male reproductive organs, have been met with in most 
lichens, but are as yet unknown in the genera Solorina, 
Myriangium, and Siphula. Usually spermogones and 
apothecia occur in the same plant, lichens being thus mostly 
monoecious, but occasionally the two kinds of organs are 
on different plants, as in Ephebe pubescens, which is 
dicecious. The origin of the apothecium from the 
ascogonium and carpogonium is described from the obser- 
wAtions of Stahl, and the non-sexual reproduction by the 
pycnides with their stylospores or conidia, is also men- 
tioned, while the formation of soredia-is described as 
spontaneous division of the thallus. Most lichens 
produce soredia, and we may form a new plant, or several 
may unite together to form a single new thallus, The 
structure of the gymnocarpic apothecium with its four 
layers, the hymenium, sib-hymenium, hypothecium and 
excipulum, is detailed in full. 

The division of the lichens into subordinate group calls 
for no remark, while to assist the student a very good 
analytical key to the genera is given, occupying no less 
than seven pages. In the description of the species the 
chemical reactions are given, but Stein seems very wisely 
to reject all species only recognisable by chemical tests, 
Zé, without some structural character. 

W. R. McNas 





OUR BOOK SHELF 


Blowpipe Analysis. By J. Landauer. Authorised 
English Edition, by James Taylor and Wiliam E. 
Kay. (London; Macmillan and Co., 1879.) 


THE writer of this treatise, as appears from his preface, 
has designedly restricted its scope by omitting all 
reactions peculiar to minerals, on the ground that most 
works already ın existence upon the subject treat the 
mineralogical part in great detail, and devote compara- 
tively little attention to its chemical aspects. This reso- 
lution is unfortunate, as the principal justification for the 
systematic teaching of blowpipe analysis is to be found 
in the facilitythereby acquired in the identification of the 
constituents of minerals by simple means when the 


resources of a complete laboratory are not at hand; and, 


by omitting all characteristic mineral reactions the 
interest of the work is decidedly lessened. Within these 
restricted limits, however, the book is a very good one 
and likely to be useful to students in chemical laboratories 
as an adjunct to the ordjnary text-books on analysis, ‘and 
this utraty Wull be increased by the chapter on Bunsen’s 
flame. reactions, which have for many purposes replaced 
the older methods ¢@f investigation. ‘the „matter is con- 
densed in a fashion rather unusual in works of German 
origin, and the arrangement 1s good-though semewhat 
troublesome to use, on account of the adoption of a double 
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system of numeration by pages. and paragraphs. Neher 
author nor translators have, however, paid sufficient 
attention to the necessity, or at any rate desirability, of 
properly proportioning the different parts of the blowpipe. 
In this ge peer the examples figured are to be avoided, as 
they are far too narrow in the tube to be used with 
anything like comfort. We should also be disposed to 
give the first instead of the second place to the Plattner 
oil-lamp when compared with the gas-flame. The latter 
is undoubtedly more convenient, as saving the trouble of 
trimming and cleaning; but for all accurate work a good 
lamp or even a candle flame is generally preferable as being 
more readily controlled than gas. A self-acting blowpipe 
on the principle of the Sommellier compressor made with 
two bottles, a length flexible tube, and a gallon of water 
described on p. 5, deserves notice for its ingenuity, but 
such contrivances are not to be recommended in practice, 
for they are, to quote the words pf a leading American 
mineralogist, “unnecessary when the student has suffi- 
cient enterprise to learn to blow the ordinary instruments, 
and no others wij] be likely to make much progress in 
blowpipe analysis,” 


The Zoological Record for 1877; being Volume Four- 
teenth of the Record of Zoological Literature. Edited 
by E. C. Rye, F.Z.S. London: Van Voorst, 
1879.) 

IT is now just fifteen years ago since the project of the 

Zoological Record was first started by Dr. Gunther. 

The difficulties of the undertaking were many, the labour 

was great, the reward uncertain. It would seem a proof, 

however, of there being a necessity for such a publication 
when we find it still pursuing the even tenour of its way, 
under the auspices at present of an association, and 
favoured by considerable money grants from the Royal 

Society, the British Association, and the Zoological 

Society of London. The original staff of recorders have 

now all but Dr. von Martens ceased from their re- 

cording labours and a younger generation takes their 
place. 

The pagination is now, we observe, of a new, perhaps 
of a more scientific, but certainly of a puzzling type, each 
class having a pagination to itself, so that the sequence 
of the classes has first to be learnt and then only can one 
find the object looked for; that this may be a convenience 
to the printer we acknowlellge, but we do not think ita 
commendable plan. We confess too that we like the 
method still adopted by some of the older recorders, of 
giving first a list of the more important publications in a 
group, then an account of the works on the anatomy and 
embryology of the same, next the contributions to faunas, 
and lastly, the new forms, &c., under their orders and 
families. To say the least the editor would consult the 
convenience of the student if he would suggest an uni- 
formity in practise in these particulars to his staff. Thus 
making all due allowance for the difficulties in the way of 
classifying the Vermes, yet the manner in which the new 
genera and species are recorded makes it rather difficult 
to find out what has been done in this group during 1877. 
-The editor too, for-he alone could do it, might have added 
to the last paragraph but one treating of the worms, a 
reference to “ Moll. 55,’? where pretty much the same 
facts are stated as we find recorded in “ Verm. 21.” 
Amid such a quantity of matter it would be simply an 
impossibility that mistakes should not sometimes occur, 
aad indeed on a careful survey of this volume such have 
very r&rely turned up. In “Ech. 5 ” we may remark 
that the notes by,“ G. McIntosh”’ referred to should be 
*credited to H. W: Mackintosh, probably not even a rela- 
tion of the pegson named, In “ Cel. 13” 18 not Cylicogzoa 
a fnisprint for Calycozoa? At “4 Spong.” we read, “ Gen. 
*Ceratella, Gray, and Dihitella, Gray, are undoubtedly the 
same genus, C. /abyrinthica, Spa. (vide infra)” (why is the 
accent always oa this a). We have looked both below and 
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above and yet have found nothing more about this new 
species. Has not H. B. Brady’s paper, “ On some Fora- 
minifera from the Loochoo Islands’’ (Proc. R.I. Ac., vol. 
u. n.s. p. 589) been overlooked by the recorder of the 
Protozoa? Perhaps Ross, F. O., “Myology of the Cheetah” 
(Felis Judata), in the same- Proceedings, vol. ii. n.s., 
part 3, August, 1877, was also worthy of a reference. 
Other papers are quoted from these same Proceedings, 
which it is true contain little that is zoological. - Without 
a wish to start a controversy as to the reproducing the 
Greek x by the English c, we venture to think that 
a little discretion might be allowed to authors in this 
matter. ` 

In concluding this notice we thank, in common with all 
zoologists, the editor for the volume he has published, 
and we wish a long and prosperous life to the association 
of which he is the officer, an association which deserves 
every possible assistance from those interested in the 
subject of zoology. 





s 
LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, or 
to correspond unih the writers of, rejected manuscripts, No 
notice ts taken FA anonymous communications. 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, he pressureon his space ts so great that it 
ts impossible otherwise to ensure the appearance cven of com- 
munications containing interesting and novel facts.) 


Sunshine Cycles 


PROF. PIAZZI SMYTH in his letter headed as above to NATURE 
(vol. xxi. p. 248) has given us the latest information regu ding 
those variations of temperature indicated by the Edinburgh emth 
thermometers, commonly termed ‘‘ waves of heat and cold.” 
He has, however, cited but one case in which an extraordinary 
amount of sunshine was actually observed to occur simultaneously 
with the crest of a heat-wave, viz., in 1826. 

Having lately been engaged upon a comparison of the annual 
and seasonal amounts of cloud in different parts of Europe, I 
think I can bring forward some evidence to show that these 
waves of heat and cold are indeed veritable cycles of sunshine 
and gloom. ; 

« Before proceeding to give proofs of this statement, however, 
it will be necessary to consider for a few moments the effects 
that most probably attend a prévalence of cloud or the reverse 
at different seasons of the year. It is, J imagine, pretty generall 
allowed that presence of cloud in the summer is associated with 
coolness and in the winter with warmth; and in hke manner 
that clear shies which in the summer by promoting solar radia- 
tion favour the development of great heat, in the winter by 
giving free scope to terrestrial radiation (im the then compara- 
tively reduced stage of solar radiation) tend to produce excessive 
cold. 

A warm year need not therefore be a very cloudless year, 
provided the majority of its cloud ‘occurs during the cooler 
months, In like manner a cold year need not be very cloudy, 
provided its clear sunshiny days -occ&r mostly in the winter, or 
when the sol-r altitude is small, 

It must, however, be noted that the effects of the presence or 
absence of cloud are not of equal magnitude at the summer and 
winter solstices respectively. At and near the former epoch the 
temperatme of the extra-tropics is more dependent on the direct 
solar rags, and anything w hich intercepts these produces a more 
marked effect than at the latter epoch, when the prevailing 
direction of the wind becomes the predominating factor. 

If, then, any general relation with respect to cloudiness be 
visible in the mean annual results, at the epochs of greatest heat 
and cold as given by Prof. Smyth, the results for the summer 
seasons alone, should exhibit the sanze relation But in a more 
marked degree. 

The following tables hgve been prepared from the limited 
data at-my disposal, wath espéeial reference to thesfoiegoiag 

- considerations. 
a> They comprise the following obse: vations : — 
1, The relative monthl eat annual mean goud proporhons 
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at Greenwich from 1841 to 1876, and at Oxford from 1850 , 
to 1875, as supplied to me by Mr. Whipple, of the Kew Obser- 
vatory. - - 

2 Do, at Munich from 1843 to 866,-as summarised by Dr. 
J. Lamont in the ‘‘ Monatliche und jahrliche Resultate der an 
der koniglichen Sternwarte bei Munchen von 1843 bis 1866 
angestellten meteorologischen Beobachtungen.” . = : 
. 3. Do. at Breslau, as given by Dr. J. Galle ina similar 
work, - oo: ý 
: 4. The results of the tri daily observations at Leipäg from 
1830 to 1859, and for the summer months at Munster from 1858 
to 1874 (‘* Ueber die Bezehungen der Sonnenfleckenpenode zu 
meteorologischen Erschemungen,” von Dr, F, G. ahr. 
Leipng, 1877, pp. 123-126). ee ‘ . 
"5. The van number of cloudy days (giorni ‘nuvoli) at 
Bologna from 1814 to 1858 (‘‘ Notizie sul clima Bolognese, etc , 
nel quaranta cinquennio 1814-1858,” by Prof. L. Respighi}. 

6. The number of days on which Schwabe was unable to 
observe the sun at Dessau in each year, from 18260 1859. ~- 
7. The number of days on which neither Prof. Wolf:nor his 
assistant could observe the sun at Zurich from 1859 to 1877 | 
{(“ Ueber die Beziehungen der Sonnenfleckenperiode zu den’ 
met, und mag. Erscheinungen der Erde,” von H. Fritz. 

Haarlem, 1878, p. 212). 

The figures in every case denote the difference from the corre- 
sponding mean, but those for Greenwich, Oxford, Munich, and 
Breslau only, are intercomparable.? - 














TABLE I.— Mean Annual Cloud. . 
Piani ? 
Smyth's Bologna. Leipz g. 
Gates for Years, Green- Osford Munich. Breslaa “Se from yearly 
of heat- mean 
wares. ‘ 
1826°5 1826 — — — — =2 > 
1834°5 1834 — — _ — 38 ~ 7 
18464 1846 +02 — -043 — +18 — 21 
1857°9 1857 -o'r -0'2 ~003 -0'8 - 5 -I5I 
18688 1868 -06 -o2 = -or ~— — 
Means .. -01i ~0'2 -025 -04 - 6 — 83 
Dates for 
the crests 
of cold- 
waves. 
18296 1829 — — — — +8 +45 
1837'3 1837 — = — — -17 +37 
1845°2 1845 -0I — +OIO — +10 + 9 
1848'0 1848 +02 — -023 -— +8 + 16 
1855°8 1855 +0°3 +02 +0'50 +o'o +13 + 2 
18603 %860 +0°6 +07 +070 +06 — -— 
18663 1866 +03 +o -oio 40% — — 
18703 1870 -06 -0'5 — too — — 
1879°1 — — — — — _ -— 
Means .. +O°I +0°r +0OI +0I +5 +2! 
TABLE I.— Summer Cloud 7 
Years. Greenwich Oxford Munich. Breslau, Leipz g Munster, 
1826 — — — _ _ — 
1834 — — — — -16 — 
1846 -0'38 — -1°35 -0'8 -15 — 
1857 -r08 ~0'75 . -070 -05 -25 — 
1868 -1'45 -0'95 — — — -18 
Means -0'97 -~-o'85 -r07 -06 Fa 18 -18 
š 1829 — — — — +21 — 
1837 č > z = = Sa so 
1845 -0'25 — +0°25 —- -3 —— 
1848 +059 — too — +21 — 
1855 -028 +041 +0°] +0'I - 2 EAI 
186e +145 +Ii'7I +06 +o — © +14 
1866 +049 +038 +035 +0 7 i l 
1870 -0°31 -062 — +04 — +9 
Means +0°28 +047 +029 +@55 +6 +8 


1 Those Zor Munich and Breslan orginally g.ven on the scale of o~p have 
been converted tothe ordinary scale of o-10 
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3 TABLE YL— Winter Cloud. 
ran: Greenwich. Oxford, Manich? Breslau. Sums. 
182 — — — — — 
1834 — — © — = a 
1846 +012 _ — 0°03 — +009 
1857 +0°12 - 0°34 ~~ 0°53 -1'27 -202 
1868 +O'17 +0°46 — +0°45 + 1°08 

Means +0°13 +003 -0°28 -04I — 

, 1829 — — — a aint 
1837 — — — — — 
1845 -0'05 _ FOZ _ +0°I2 
1848 40°25 — -0°58 — -0'33 
1855 +052 FOZ +0°47 — 0°02 + 1°10 
1860 #O'O +0°21 +0°§2 +075 +148 
1866 —0'2 -0'54 - 0°33 +0°Lo ~ 102 
1870 -0'2 ~0'04 = —0'I7 -0'49 

Means +003 -0'06 +o'o5 +0°14 — 


TABLE IV.—Number of Days on which Schwabe was unable to 
observe the Sun at Dessau. 





Yeara. Days, Years. Days. 
1826 ise és 88 1843 ei oad 4l 
27 oe or 92 44 sis sie 46 
28 ois is 84 45 ae a 33 
29 Cold wave rart 46 Hot wave T 
30 sas es 14° 47 a ne 89 
31 126 48 Coldwave 88 
32 96 49 ete 80 
33 ae ee 98 sO. is 57 
34 Hot wave 92 5E ae ase 57 
3 a Iai 52 ase een 29 
So u a| 8 es 

Cold wave 1 
4 L 35 52 
3B 163 56 45 
39 bee 160 5 ves A 41 
40 ies se 103 5 Hot wave 30 
41 wi TE 82 59 soe was 22 
42 tos on 58 
Days on which neither Prof. Wolf nor his Assistant could observe 
the Sun at Zurich, 

Years. Days. Years, Days. 
1860 Cold wave 92 1869 Io! 
3 o Br yo  Coldwave 89 

2 76 7 š 

63 30 Bs ae we 93 
64 74 73 A 62 
65 69 74 62 
66 67 75 86 
co re 
68 Hot wave 92 77 Fan xs 58 


So far as the preceding tables afford a basis for deduction, it 
ap) that with few exceptions (1) the annual amouat of cloud 
is defow the mean at the epochs of the crests of the heat-waves, 
and above the same at those of the cold-waves; (2) that the 
relation is of the same kind, but more marked when the results 
for the summer season alone are compared; (3) that the results 
for the winter show in several cases a tendency to vary in the 
opponit manner, ? 

may remark that in general the dates of the crests of the hot 
and cold wave as given by Prof. Smyth, coincide with, and 
include, the principal critical epochs of the cloud variation. 

Judging from the cloud observations aloe, the most intense, 
ag well as most universal waves would seem to have been the 
hot waves of 1857 and 1868, and the cold wave of 1860.9 


1 Asa further addition to the evidence just gma both in favour of, the 
secular vanation arid the contrary character of the two extreme seasons as 


to cloud, Prof. Smyth tells mo that the results of the cloud observa- 
tions at burgh for eighteen years show June and July, 1879 (the date of 
the most recent cokiewave) to have Been the cloudiest mont 


throughout 

the penod, but December, 1879, the clearest, the year on the whole aa 

excessively cloudy. On the other hand June and July, 1868 (a heat-wave), 
were the clearest ever known. 

2 It is somewhat remarkable that in Dr, Koppen’s great work ongthe tem- 

peratures in different parts of the globe in connection with the sun-spot 


` e . 
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It would be prematnre to attempt to draw any definite con- 
clusions from the results I have exhibited, but they rather tend, 
I think, to dissipate the notion Prof. Smyth apparently entertains, 
that there is any specific difference between the waves of heat aad 
those of cold. 

It would seem indeed as though žor were partially dependent 
upon watery vapour and its transformations, the heat wave being 
in part the eff of an excess of sunshine, and the cold wave of 
an excess of cloud. 

Again, were the heat waves of more direct cosmical origin 
than the cold waves, they should occur more universally and 
more simultaneously in different parts of the world than the latter, 
whereas the results of most investigations into this matter point 
the other way. The epochs of maximum and mmimum annual 
temperature may be ectively nearly identical. for as large 
a district as that included by the stations employed above, but 
they certainly differ to some considerable extent, though st the 
same time in a regular and progressive manner, when the 
observations are made to embrace an entire hemisphere, 

Thus, according to Koppen, the following are the dates of 
maximum and minimum air-temperature in the tropics and 
extra-tropics respectively :— 


e ie 
Koppen’s epochs of matimum Piazzt Smyth’s Wolf's dates for 
ure epochs of cresi : 
Troe Eaten tropics. p heatwaves, of minimum sunspots. 
1822°5 1825°8 1826°5 1823°3 
1833°1 1834°2 1834°5 1833°9 
1842°8 1846°4 18464 aot 1843'S 
18547 . — 1857'9 os 18560 
1865°11 ... (1868°7) 1868°8 sag 1867°2 
K6ppen’s epochs of minimum Piazzi Smyth's Wolf's dates 
au-temperature. | epochs of crests of for maximum 
Tropics Extra-tropics. cold-waves, sun-spots, 
1830°L 1831°9 1829°6 1829'9 
1836°4 1837°8 1837°3 1837°2 
1845 2 - 
1847°6 1850°3 1848'0 1848 1 
1855 8 
18584... (1861°6) 1860°3 sé 1860'L 


From the above table it is evident that žo% the heat and cold 
waves are retarded in the extra-tropics behind those in the 
tropics, the mean lag being as much as 2'9 years in the case of 
tLe former and 2'2 years in that of the latter. There is no 
reason, therefore, for supposing either of these phenomena in 
the extra-tropics to be the direct effects of solar or cosmical influ- 
ences; but, on the contrary, there is much to favour the notion 
that they are both equally the indirect consequences of the corre- 
sponding elevations: and depressions of temperature in the 
tropics. 

It will be noticed that while the crests of both the hot and 
cold waves given by Prof. Smyth agree in the majority of cases 
with those given by Dr, Koppen for the extra-tropics and also 
with the sun-spot epochs, there are one or two cold waves, 
such as those of 1845, 1855, and 1866, which appear completely 
isolated from either of these latter, though I am not aware that 
they are inferior to the rest in pomt of magnitude. That even . 
these waves are not of mere local occurrence, though their 
prototypes do not appear in the tropics, is probable, from the 
fact that similar ones have been noticed by Dr. F. G. Hahn to 
occur at Leipzig m 1845, of855, and 1865, in the form of 
secondary mexima of cold corresponding to the secondary 
maxima in the aurora. 4: 

In the short cycle 1829-37 no secondary wave appears at 
Leipzig just as at Edinburgh. 

Meanwhile, whatever causes be ultimately ‘adduced to account 
for the appearance of these periodical waves of heat and cold, it 
is evident that they partially bear out the designation aftorded 
them by Prof, Smyth, of ‘‘sunshine cycles.” 

February 3 E. DOUGLAS ARCHIBALD 


period, thegheat-wave of 1857, as deduced from air-temperatures, appears 
only as a local phenomenon in the extra-tropics. The other dates, 18259, 
1834°2, 1846 4, and?1868 y given by Dr Koppen for the maxima of the tem- 
erature of the extra-tropics are nearly identical with those deduced from 
the Serth temperatures by Prof. Smyth 

1 This ep is gwen y Prof S. A Gill, ofAllahabad. in continuation of 
Dr. Xoppen’sêvork, and ıs deduced frem observations taken in India (see 
Variations of the Rainfall in Northern India,” by S. A. Hill, Jwdian 
Metsorological Memoirs, p.193), Great reliance cannot therefore be given 
to it, though at the same time it agreesevery well with the result for the 
sub-tropics, as given by Dr. Koppen. 


Feb, 26, 1880] 





The “Gastric Mill” of the Crayfish 


For demonstrating the structure and action of the elaborate 
gizzard of the crayfish, wbich I have found to be usually regarded 
as a hopeless puzzle, I have constructed, in Prof. Lankester’s 
laboratory at University College, at his suggestion and for the 
use of his class of practical zoology, a httle model, the sumnlicity 
of which enables any student to constuct one for himself, and 
thus thoroughly to apprehend the mechanical significance of the 
apparatus found in the crustacean. 

A description of it will be useful to some of your readers. 

Out of a sheet of good cardboard cut a piece having the shape 
represented in Fig. 1. Along the lines marked aå, cd, eJ, 41, 
mn, draw a penknife so as to slightly cut into the cardboard, 
and on the opposite face of the cardboard make simular cuts along 
the lines g A, 4/7. Now bend the outstanding pieces, 2, 2, a 





Frig 1. 
Cardooard as cut. 


’ 
i 


pieces are now bent and fastened, repre ents the central tooth 
of the gastric mill. Now bend 1 a little downwards upon 3, 
using cd as hinge, and bend 4 upon 5 very much, using #7 as 
binge. Finally, by means of thread or of fine wire, join the 
pe orated corner of the pieces 6, 6, to the corresponding per- 
forated corners of the pieces 2, 2, right to right and left to left, 
in such a way that the pieces 2, 2 he outside the pieces 6, 6, and 
let the joint consist only of a single thread or wire, which may 
act asa pivot for rotation. In order to effect the joining of 
these pieces, the piece 6, 5, 6 will have to be bent like a bow, 
its right and left arms being deflected downwards and inv sds, 
The model ıs now complete. } represents the cardiac ossicle 
or sclerite; 2, 2, the two pterocdrdiacs; 3,' the urocardiac; 4, 
the piepyloric ; the shaded bit, together with the piece to which 
it has been affixed, now represents the median tooth, and pro- 
jects downwards and forwards; -5,:tke pyloric sclerite; 6, 6, 
the right and left zygocardiccs ; whilst 9, 9 represent the hori- 


Modern Chrematics e 


IN NATURE, vol. xxi, p. 78, is a review of a book of mine, 
“Modern Chromatics,” by Silvanus P. Thompson, that contains 
one or two points that I ought perhaps not to alléw to pass 
without notice, The statement is made py the reviewer that I 
claim as mine a certain experiment which was originally described 
in England by T. Rosa, 1 find, however, on examination, that 
Mr. Rose read his paper on this subject before tha BritisheAsso- 
elation in 1861, while mine was published in September, 1860, 
in the Amernan Journal of Science and Arts, In the same 





The apparatus complete: at rest. 
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very little downwards, so that they stand at a slight angle to the 
piece 1. 

Revolve the pieces 9 downy ards upon the hinge lines a & until 
each of them is brought into the same plane again as the piece 
6, 5, 6. Fasten, by either gumeor a knotted thread, the lower 
or unseen surface of the shaded bit of 9 flat against the lower 
face of the piece 6, 5,6. Then bend the unshaded portion of 
each of the pieces 9, into a plane at right angles with the shaded 
portion, using the dotted line, 44, as hinge. These upstanding 
pieces 9, 9 represent the lateral teeth. 

Now apply gum or a needle and thread to, the shaded piece 
between 3 and 4, bending the whole piece 1, 3, 4, upon the 
hinge-line g/, until the Saded bit lies flat upon the surface 
of 4, to which it is to be securely joined. Bend back the 


piece r, 3, using +f as hinge, until it lies in a plane at right 
angles to tbat of 4. 


The projecting termination of 4, as the 





The apparatus complete’ in a 
state of tension. 


Erg 4 


zontally placed lateral teeth, The anterior and posterior pro- 
cesses, §,8 and 7,7, represent tepectvay the anterior and 
postenor gastric muscles which are affixed in the position indi- 
cated and to the frm wall of the carapace, If we now pull 
upon these pjeces so as to represent the effect of a muscular con- 
traction, we shall find that the three teeth come together with a 
clash, but are again separated and the whole apparatus brought 
to its original condition by the elasticity of the cardboard. Again 
and again the clashing of the teeth can be effected by the tension 
applied at 8 and 9, just as it 1s ın the living crayfish. If-the 
parts representing the three teeth be very carefully adjusted as 
to size and direction, and be covered with some hard substance, 
such as sealing-wax (apphed after solution in spint} they may 
be made really to grind soft substances, such as bread, into 
fragments, i 
i W. E. ROTH 
University College, Gower Street, February 4 
® 


review it alto stated or implied that J am in eror in saying that 
in blue eyes there ds no real blue colouring matter, but that the 
blue hue is due to the presence of a turbid (or opalescent) medium. 
Essentially the same statement with details will be found on 
. 14 of Helmholtz’s ‘* Physiological Optics,” also mp 610 of 
filton’s ‘‘ Human Physiology.” In his ‘‘ Physiologie der Farben,” 
on p. 95, Brücke remarks :—‘‘In the most besgtiful blue eye 
there 1s no trace of any blue colouring matter.” 
If any real blue pigment Las been discovered in the iris of the 
human eye, it world interest me to hndty when and by, whdm. 
The review er also intimates that I am in error in stating that 
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the colours displayed. by the photographs obtained by Becquerel 
,and other earlier experimenters from coloured objects, were due 
merely to the interference of the rays of light reflected from the 
plates, that is, were the colours of turbid media. The conclusion 
reached:by me wassbased on agrepetition in 1853 of Becquerel’s 


experiments, on a personal examination of two of the coloured- 


photographs of Niépce, and on the results-obtained by C. 

chultz-Sellack, Pogg. Ann. for 1871, p. 449; and finally, in a 

more general way, on a prolonged photographic experience in 

which colours were not unfrednentiy obtained by myself that 

imitated those of natme, but were really due to the interference 

of light. OGDEN N. Roop 
New York, January 


[It is a matter of regret that Prof. Rood should misunderstand 
the entire tone of a passage which occurs in my review of his 
admırable work on ‘‘Modern Chromatics.” In the passage 
referred to I stated that there were one or two points which 
would be better revised whenever a second edition should be 
called for : these being statements set down without any qualifi- 
cation whatsoever, but which are not universally accepted, and 
which, as being still matters not removed from the field of con- 
troversy, should not be stated without reserve in a text-book 
where space forbids discussion or extended reference. There 
are physiologists who do not accept without some qualification 
Helmholtz’s statement that the blue tint of eyes is simply due to 
turbidity of the medium. The most eminent authorities on the 
subject in this country do not accept the view that the beautiful 
photogiaphs in colours obtained by Becquerel and others are 
merely due to interference of light, in fact their opinion is the 
very reverse. Hence, while the sentence to which I have taken 
exception may be regarded as Prof. Rood’s opinion, it cannot be 
regaided as a universally accepted view; and that is all I have 
-desued to intimate. 

As to the experiment with the rotating disk claimed by Prof. 
Rood, there is no doubt whatever that he has the girin. It 
is, however, literally true that the experiment, which Prof. Rood 
claims (and rightly claims) as his own, was originally described 
in England by Mr. T. Rose in 186r. Nothing was further from 
ithe writer’s intention than toeharge Prof. Rood with plaglarısm 
for describing the same experiment in America in 1860,— 





Etna 


Pror, O. SILVESTRI writes me in a letter dated Catania, 
February 12:—‘‘L’Etna dal 10 Febbrajo presenta fenomeni 
erutlivi dentro al cratere centiale e ci ha dato una pioggia di 
cenere che ha ricoperto tutta la neve sul fianco Est-Sud-Est.” 
Some of the ash inclosed in the letter is grey in colour, 
exactly like pulverised basalt. Under a high power it is 
seen to consist of minute transparent tabular crystals (probably 
felspar), mixed with greenish and brownish particles. ° The mud 
crateis near Paterno have lately exhibited increased activity, and 
slight shocks of earthquake have been felt on the north-east and 
south-west sides of the mountain. G. F. RODWELL 


February 23 





Ice-Crystals and Filaments 


Iv the Duke of Argyll will look again at the second of the 
three letters in NATURE, vol. xxl, p. 302, he will see that, 
although my explanation of the ice-filaments agrees on the whole 
with those contained in the other two, it differs in one important 
respect, and is not liable to the chief objection which he alleges 
against the theory. I suppose the crystallisation of the water to 
go on fart passu with its exudation at the suface of the rotten 
wood. If the wood be saturated with water the water will 
to exude by ion as soon as its temperature falls below 
4 C., that is, before it becomes frozen. Now the temperature 
at the surface will fall more rapidly by radiation than that within 
by conduction. Consequently the water ‘will for the first time 
be subjected to'a freezing temperature when it gets beyond the 
surface. There it will be solidified, and by the coating of 
crystals formed, help to protect the water within from freegng. 
It may possibly be that the slight relief from pressure which the 
water wouldeexperience on escaping from constraint when it 
anives at the free surface would predispose it to immediate 
solidification. 

A very similar a ement of crystals oF salts of lime may 
be observed occasionally to exude from plastered walls, strongly 


confirming the supposition that the water of which the filamentous 
crystals in the -prezent case aie composed comes from within and 
is not deposited as a form of hoar frost from without. 


Harlton; Cambridge, February 20 O. FISHER 





I Am astonished at the Duke of Argyll’s first letter (NATURE, 
vol. xxi. p. 274) not having received a more adequate answer 
from nearer home. The explanation of the phenomenon in 
question is to be found in the action of capillary attraction (as 
stated by Mr. King, p. 302), together with the growth of 
crystals by, absorption from surrounding media; in this case 
from fog and watery vapour in the air. 

Comb-shaped masses of ice, of a decidedly fibrous structure, 
and several inches high, are to be observed here every winter, 
extending over wide ranges on the loose and porous soil of the . 
wooded hills near Freiburg, especially on inclined path-borders 
devoid of vegetation. They are found most abundantly when 
fogs have prevailed for a longer period, with the temperature 
below freezing-point, as has been the case these last months, 
These filamentary masses are formed at the same times and from 
the same cause; as the hoar fiost on trees, grass, &c., but of 
cowse they are much more durable than the latter, being of a 
much coarser texture and not exposed to the destructive action 
of the winds and of the sun’s rays. They are, moreover, pro- 
tected by grains and clusters of soil raised by the growth of the 
filaments, and sometimes forming a covering sufficient to conceal 
the icy masses from a superficial inspection, the structure being 

risingly revealed by a stick’s stroke, 

uring the extraordinarily protracted frost-period of last 
gai a snow-sheet of a few inches only persisted round about 
ere for several weeks, Meanwhile we have had extremely quiet 
air (with high barometer) and fogs of varying density, only 
interrupted sometimes by a few hours of sunshine about noon. 
Now a very remarkable consequence of this state of weather was 
to be observed, offering, as it were, another proof for the ex- 
planation given above, The thin snow-cover served as a soil, 
om which grew up everywhere the most beautiful and delicate 
crystalline stiuctures, forming a superimposed stratum, in many 
places of much greater height than the snow-crust, on which it 
arose, but, of course, of a very loose cohesion, This, no doubt, 
is the same phenomenon as that mentioned in the beginning of 
the Duke of Argyll’s first letter, being due, likewise, to the 
attrachon continually exercised by crystals of ice and snow on 
the watery vapour of the cold air. The crystalline fern-growths 
in these cases, and the fibrous masses in and upon the porous 
soil may be considered as equivalent, the condensation of vapour 
being more abundant, and producing fibrous instead of more 
delicate crystalline structmes, when taking place on and between 

loose eaithy (or wooden) particles. 

Undoubtedly such phenomena have been oftentimes observed 
in many countries, A cateful and detailed description (with 
illustrations) entitled “ Ueber Exskrystalle in lockerem Schutte,” 
has been given by Dr. G. A. Koch in the Neues Jahrbuch 
Jur Mineralogie, 1877, p. 449, especially considering these 
structures from a crystallographical point of view. 

Freiburg im Breisgau, Febiuary 21 D. WETTERHAN 





‘Scientific Jokes” 


WILL Mr. Moulton compassionate my ignorance, and explain 
to me (and to many other® equally uninformed, and equally 
thirsting for mformation) ia what sense it ıs true that “The 
energy of heat is made up of heat and temperature.” I have 
been taught that heat is energy. If this be true, the energy of 
heat cannot depend on temperature. 

I would also beg for an explanation of the statement that 
“t Force is the power of producing energy.” I have beeg taught 
that en cannot be produced or destroyed by any natural 
process whatever, 

As to the explanation of the earth’s magnetism, I should have 
said that, Prof. Rowland was the first to ima ine it {as he was 
the discoverer of the beautiful result on which it is based), but 
he saw at omte ity incompatbility with known facts. His 
trenchant note ın the Philosophical Magazine for last August, in 
which he pointsout ‘‘ more exactly” Messrs. Ayrton and Perry's 
eirtr, has Aot yet (to my knowkdge) been answered. And no 
«vonder ; for an error of nearly sixty thousand million per cent, 
is not easily got over | : G.H. 


Feb. 26, 1880] 





Tidal Phenomenon in Lake Constance 


For the second time within 10y yers the great sheet of water 
called the Lake of Constance, the Boden See, or the Suabian 
Ses, whose superficial area exceeds two hundred square mules, 
has been frozen over, 

In connection with it g very interesting phenomenon has been 
noticed, Ata time when the air was perfectly still and duri 
intense frost the ice broke away in the middle of the lake an 
came crashing upon that nearer the shore, under which it forced 
itself or piled itself up in great heaps. An experienced skipper 
on the lake says there is no doubt that as nearly as possible every 
twelve hours the great fields of ice move backwards and forwards 
upon the Iske. He adds that both in summer and winter he and 
his comrades have noticed during an absolute calm a powerful 
movement in the water, backwards and forwards, sometimes so 
strong as to require double force to propel the ship. Can any 
of your readers tell me if this is a true tidal movement? 

Another fact which came under my notice to-day may interest 
your readers.e In many places on the frozen surface of the lake 
and especially near the shore, there are great white spots varying 
from a foot to two or three yards in diameter. At these spots 
marsh gas has accumulated under the ice, and upon piercing 
them and applying a light, a fame will mount up I am told 
sometimes as high as six feet, though in these ın which I experi- 
mented to-day it did not rise more than two feet. 

SAMUEL JAMES CAPPER 

Hotel Helvetia, Kreuzlingen, Switzerland, February 17 





Meteors in New Caledonia 


Dogine the last few nights we have seen numerous flights of 
small meteors ; indeed, so frequent have they been, that they 
have attracted the notice of the most casual observers, I first 
observed them on the night of the 9th inst. No fixed direction 
seems to be followed ; in fact, I saw one display such as I have 
never seen before, which will illustrate my meaning: Two fair- 
sized meteors pioceeded severally from the neighbourhood of 
Castor and Pollux, and crossed mid-way between those two 
stars, To me it was a very interesting sight. 

A neighbour (a lady) informed me she saw a very fine meteor 
on the roth, which left a long trail of light, and burst into 
shining fragments very like, as she expressed it, “‘the head of a 
rocket.” The direction pointed out was rather low down ın the 
north-north-west. We have had an unusually long, cool season, 
which has been quite delightful. Now, for some days past, the 
heat has set in; the air is charged with electricity ; heavy 
thunder-clouds cling round the mountains in the interior, and 
frequent lightning-flashes are seen, but no thunder heard. On 
Saturday, the 13th, heavy rain came up against the wind and 
drowned out a pretty children’s /é/, the distribution of prizes at 
the Government Schools; serious colds are prevalent in conse- 
quence, your humble servant and his family being in the full 
tide of fashion, a distinction we could very happily have done 
without. E. L. LAYARD 

British Consulate, Noumea, December 13, 1879 





Intellect in Brutes 

Mr. THOMSON’s communication in NATURE, vol. xxi. p. 324, 
thas reminded me of an incident which may be of interest to 
your readers, I have a well-bred and gentle tortoiseshell cat, 
a.feline lady. It is her habit not to steal food from dishes which 
the family is using ; in cold weath®r, if a dish is placed in the 
fender to keep warm, its contents are safe from pussy. She has 
a kitten by no means so refined as herself, one, in fact, that takes 
after the other parent, a half-wild cat of the gardens. One 
morning recently the old cat was lying at our breakfast time 
upon the hearthrng; the kitten was playing about. It was a 
very ‘gold morning, and a plate of herrings was put into the 
fender to be kept warm until they were to be eaten, The kitten® 
smelling the fish, stepped gaily forward, with tail erecting itself, 
towards the fender, angry growl from the old cat attracted the 
Notice of all in the room, and to my intense amusement and sur- 
prise, Isaw her strike the kitten a violent blow in the chest, strong 
enough to overturn the little meature, which retired humiliated 
to another part of the room, ALEX, MACKENNAL® 


Bowden, February 14s G . 
penar n 


A FRIEND in a village in the south of Scotland has a she cat, 
a great pet in the household.eOne night, when the lamp was being 
e 
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trimmed, some paraffin was spilled on puss’s back, and a short 
time after, going near the fire, a falling cinder set her in a blaze., 
In an instant she made for the door (which happened ¢o he 
open) ani sped up the street about 100 yards, and with a tre- 
mendous leap plunged headlong iato the village watering trough, 
then stepped out, gave herself a shake, and trotted quietly 
home. Fhe trough had eight or nine inches of water, and 
puss was ın the habit of seeing the fire put out with water every 
night. W. BROWN 
Greenock 





THE ARTISAN REPORTS ON THE PARIS 
EXHIBITION OF 1878* 


THE Society of Arts deserves the thanks of all who 

are interested in the progress and elevation of our 
national industries for the manner in which it has at- 
tempted to bring home to British manufacturers and 
artisans the lessons of the Paris Exhibition of 1878. As 
in 1867, so in 1878, it took a prominent part in the move- 
ment for sending over to Paris a number of selected 
artisans, whose reports on the exhibits of the various 
departments of industry they represented the Society has 
now published. Thanks to the interest shown in this step 
by H.R.H. the Prince of Wales, and by Sir Philip Owen, 
the artisans sent over by this agency, some two hundred 
in number, were enabled to visit also a number of ,the 
workshops and factories of the French capital, to judge 
for themselves of the conditions under which the various 
industries are carried on. ‘The thirty-nine selected Re- 
ports printed in the volume before us, form therefore, an 
extremely interesting and valuable contribution to cur 
knowledge of the relative conditions of the skilled indus- 
tries in the two countries. The frequent comparisons 
drawn from the workman’s point of view not only upon 
the quality of workmanship byt also upon the conditions 
and price of labour, the machinery, the tools, and the 
character of the workmen, are striking and instructive in 
the extreme. 

The Reports range over a wide area of subjects. 
Porcelain, Earthenware and Glass, head the list with 
seven separate Reports. Next come Ornamental Iron- 
work, Wood-carving and Stone-carving. After these 
are Reports on Machine-Tools, Mechanical Engineering, 
Agricultural and Horticultural Implements, Bricklaying, 
Stone-work, Plaster-work, Joinery, Cabinet Making, 
Clock and Watchmaking, and Jewellery. Optical Instru- 
ments h&ve a Report to themselves, followed by others on 
Machinery for Printing, Spinning and Weaving, on 
Saddlery and Harness, Shoemaking, and Caoutchouc, 
whilst the volume closes with a Report on Mining Ap- 
pliances, and one on Iron and Steel Manufacture. 

The topics incidentally touched upon by the artisan 
reporters are not less wide in their range; they extend 
from an account of the style of one in vogue at the 
Sunday evening balls in the cafés of Belleville, to a ¢ce- 
scription of a harmony in gold and yellow by Mr. Whistler, 
which we are told “looks as though the ground had been 
prepared with a sticky substance, and a shower of gold 
leaf had been thrown from above.” It would be impos- 
sible in the space of any meie Review to comment upon 
all the points of scientific interest raised ın these multi- 
farious Reports. To obtain from a p@rusal of them 
anything like a connected or accurate view of the relation 
of science to skied labour in the systems in vogue in 
French workshops is almost equally hopeless, since the 
very different styles of writing and modes of observation 
of the various writers preclude strict comparisons be- 
tween one department of industry and anothef. Never- 
theless there are a number of salient feature which seem 
to call for notice. 

The Report on Optical Instruments by Mr. M. Lambert, 


I Published for the Society of Arts, by Sampson Low and Co., London 
1879, @ 
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of Dublin, speaks of the Telescopes shown by Grubb, 

e Horne and Thornthwajte, and Dallmeyer, as unapproached 
by any shown by7Gontinental opticians. Mr. Lambert 
regards the French instruments as a whole, as too lightly 
constructed to give préci8ion or durability ; and though 
English work errs in the opposite direction, he thin 
that a judicious compromise would not only add to 
eepanch of appearance, but wóùld ‘reduce the cost. He 
adds his opinion that much of the optical work imported 
into this country might be done as cheaply or more 
cheaply at home if employers» would give the sime 
facilities for working which French operatives have. The 
French avail themselves largely,it appears, of tools which 
are not much used for this class of work in England, 
small planing machines, shaping machines, and rotating 
cutters. The very fine quality of the brass used m 
the French Instruments attracted the attention of the 
reporter, 

From Mr. Walkers Report on Machine Tools we learn 
that Continental engineers are still copyists, though per- 
haps in some ways in advance of us in the extent to which 
such appliances are used throughout the industries. The 
American Section, however, told a very different tale ; for 
here the amount of novelty was almost inconceivable, and 
the designs had all the freshness of being struck from first 
principles. The automatic grinding machines of Messrs. 
Thomson, Sterne, & Co., and the hydraulic plant for 
boiler building of Messrs. Tweddle called for special 
comment amongst English exhibits. Mr. Walker points 
out that we have given too little attention to the necessity 
which is implied in the employment of machine tools, for 
skilled workers of a high order; and he thinks that this 
skill is of a kind which an English workman is better 
fitted to acquire than a French workman ; for the latter 
has semi-artistic tastes that are not satisfied by machine 
work. “Let the Frenchman be set to carve a crockett, 
or to cut a glove, or to shape a meerschaum pipe, or to do 
any task on which he can claim the result as his own, his 
soul lightens up.” “His own work must be made to 
appear conspicuously in the result, or his interest in it is 
gone. This personality in work is not easily attained in 
the manufacture of heavy machinery.” 

The first of the Reports on Mechanical Engineering by 
Mr. J. W. Phillips, speaks of the number of machine-tool 
makers represented in the French gallery, and of the 
excellence of their work. Amongst the American ma- 
chines bearing the stamp of original thought commented 
upon in this Report, 1s a screw-making machine of very 
extraordinary precision and merit. There are a few dis- 
crepancies between the three reporters upon Mechanical 
Engineering, discrepancies which doubtless arise from 
their visits having been brief and independent. One 
who expected to find the French artisans deficient in 
energy, says that “ a more earnest and thoroughgoing set 
of men” he never encountered in a workshop; while 
another says that “the energy put into their work by the 
mechanics was certainly much below what we are accus- 
tomed to see in England.” One mentions tools of novel 
and superior construction; another sees “very very few 
tools” that he would think woith introducing into 
England ; while the third says that in machines and 
tools there is so great a simularity that their nationality 
would be unrgcognisable if it were not for the makers’ 
names on them! One praises the get up of the iron and 
steel work from the Creuzot woiks ; and while another 
sees nothing in it worthy of mention, the third speaks of 
it as a very magnificent contribution, of which any 
English house might have been proud. All of them 
commenteon the Technical schools, which afford to Freach 
engineers in such abundant measure, opportunity to pur- 
sue scientifi? and theoretical courses of instrucfion. The 
Report of Mr. Hopps devotes no fewer than five pages to 
va description of the Municipal School for Apprentices in 

«the Boulevard Villette, the pupils of which institution 
e 


contributed a very admirable display of specimens of 
forging, turning, fitting, and carpentry, as well as several 
larger machine-tools made in the workshops of the 
school, 

The two Reports on Watch and Clock-making, by 
Mr. Ganney and Mr. Warwick, contain a host of matters 
of scientific interest, and are well worthy of study. We 
learn also that, apart from the introduction of labour- 
saving machinery, the means of production of watches 
and the forms of the watches themselves are what they 
were at the beginning of the century ; that the Swiss tool- 
makers annihilated the English watch toolmakers some 
years ago, and that no English watchmaker has made 
repeating movements for the last fifty years, the repeating 
train being imported and fitted to an English going train. 
Mr. Warwick mentions an American compensating balance 
in which V-shaped notches filed in a steel rim are filled 
in with a more expansible brass compositjon ; a device 
which is probably in every way inferior to the numerous 
bi-metallic rim-balances with contirfuous laminæ that have 
from tıme to time been devised. He also speaks of certain 
American watch manufacturers who claim to possess the 
art of conferring “on springs the property of isochronism 
by machines; and adds that as no idea of the machine 
employed for the purpose was given, “it must be left to 
individual credulity to form what notion it pleases of this 
invention.” Mr. Warwick mentions with praise the ex- 
hibits of the French and Swiss Schools of Horology. 
Some of these, he says, contained a number of most 
interesting models of every form of escapement, all 
mounted with the escapement on the top, so as to 
facilitate examination; most of them were wound up 
and go ng, so that the action could be seen. They were 
all constructed on a large scale, the balances being four 
inches in diameter, so that the parts could be well observed 
and studied. There were working models of escapements 
on blackboards, with movable parts to show the action 
and the working angles, which were traced out on the 
board. “Standing before these objects,” he adds, ‘‘ one 
could not, as an Englishman, but envy them, and carry 
his thoughts back to his own Jand with regret that there 
are no corresponding institutions for technical education 
there.” Mr. Ganney was even more struck by the 
advantages possessed by France and Switzerland over 
our manufacturers in possessing institutions for mang 
workmen of the very highest skill in the theory a 
practice of their craft. He enters into details about the 
Horological School of Besangon, its system of instruction, 
and the extraordimary successes it has achieved. He 
gives a list of the work turned out by their head pupi, 
who after being in the school thirty-four months had 
completed with his own hands nearly fifty watch move- 
ments, including a fusee keyless pocket chronometer, and 
a keyless repeater lever finished and fully jewelled by the 
pupil. He adds, that as many years might have been 
deemed a reasonable time for learning so much, and that 
it is doubtful whether the whole English trade contains 
any English trained workpan of experience who could do 
such a variety of work so well. Self-sufficiency appears 
to be the characteristic of the English watch trade: with 
the result that while we turn out less than 150,000 watches 
a year, America turns out nearly half a million, Switzer- 
land and France some six millions ; the French industry 
having risen in the last thirty years from 40,000 to over a 
million watches per annum, It appears that-good work 
is as dear in America as here, though a little cheaper in 
France or Switzerland; but, on the other hand, the Swiss 
can selle complete watch in a case, or the Americans a 
complete watgh without a case, for very little more than is 
gharged for an unfinished English blank movement alone’; 
and this solely on account of the labour-saving-appliances 
which they employ. e Oe et Bags 
e The other Reports, particularly those on Caoutchoug, on 
Ornamental Ironwoik, and ôn the” Porcêláin and Glass. 
baa ` e. - e a oa 
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Manufactures, are well worthy of attention, but as they 
deal with the artistic rather than with the scientific aspect 
of those industries, we cannot dwell upon them. 

Amongst the instructions handed to each artisan re- 
porter at the outset, were suggestions to ascertain the 
prices and cost of production, the relative amount of 
machinery employed in production, the hours of labour 
and the manner of living of the French artisans. Much 
useful information has been collected on most of these 
heads. Almost all the reports agree that while cost of 
living is perhaps a little cheaper in Paris than in London, 
wages are on the whole much lower ; so that it is only by 
working longer hours and by thrift and steadiness that the 
French workman can live. The remark is almost uni- 
versally made that drunkenness is extremely rare; while 
the absence of almost everything that constitutes home life 
is equally conspicuous in the habits of the Parisian work- 
man. ° 

In one or two points the volume before us is, from the 
nature of things, strangely defective. Almost all the re- 
porters who mention the subject at all, appear to have 
misapprehended the nature and staus of the Cercles 
ouvrières or Corporations ouvrieres, which are the nearest 
approach in France to the Trades Unions of this country, 
and the comparisons drawn between the two are in con- 
sequence often irrelevant or incorrect. These bodies in 
France cannot legally extend beyond the limits of the 
“commune” or parish; they are usually semi-pohtical or 
socialistic in character,-and while they concern them- 
selves with the conditions of labour, are not exclusively 
occupied in matters of wages and hours of work, and 
do not, from the local restriction on their operations, 
exercise an influence in any measure comparable to that 
exercised by the English Unions over the price or 
conditions of labour. Again it 1s impossible to derive 
from the reports any ideas upon the relation between 
skilled labour and the educational systems in operation 
in Paris or in the provinces of France, for the simple 
reason that not one of the reporters appears to have 
been made acquainted with those educational systems as 
a whole. A few of the more prominent technical schools, 
the Ecole d' Apprentts, the Horological Schools, and the 
Typographic School of MM. Chaix and Co., are indeed 
mentioned ; but beyond these exceptional institutions and 
a chance reference to the free evening schools of drawing 
and modelling which are to be found in every quarter of 
Paris, there is no reference to the educational systems of 
the country or to their influence on the artisan, the fore- 
man, and the employer. Any account of the conditions 
of the skilled industries in France which leaves these out 
ef consideration must be regarded as imperfect in the 
extreme. 

One result is however unmistakable. The artisans 
who drew up these reports were fully alive to all the 
advantages of which accrue to an industiy from the 
extension of labour-saving appliances, and from the dis- 
semination of higher technical knowledge. They have 
faithfully pointed out those departments of industry in 
which we excel, and those in which we are excelled. 
They have in most cases stated their opinions as to the 
causes which have brought about these results. It will 
be our own fault if we do not strengthen the weak points 
and fill the gaps now revealed to us. The strides made 
by some of our foreign competitors are so geat as to 
leave us no margin for indolence or wastefulness on out 
part. The less favoured nation may more than make up 
for the matenal disadvantage of having to import raw 
products and fuel by the superior thrift and tte better 
training of its workmen. All these things point to 
the need at home to lose no opportunity of pushing 
forward the scientificgand artistic culture of the workers 
and of their employers, so fhat their training may at beast 
be not inferior to that of their Continental rivals. s 

` e SILYANUS P. THOMPSON 





HOW TO COLOUR A MAP WITH FOUR 
COLOURS $ 
GINCE the publication in the American Sournal of 
Pure and Applied Mathematics, vol. ii, part 3, of 
the solution of this problem obtained by me, and refened 
to in NATURE, vol. xx. p. 275, I have succeeded in 
obtaining the following simple solution in which mathe- 
matical formule are conspicuous by their absence. It 
may be premised that the problem is to show how the 
districts of a map may be coloured with four colours, so 
that no two districts which have a common boundary or 
boundaries shall be of the same colour. The object of 
this colouring being to make the division of the map into 
districts clear without reference to boundary lines, which 
may be confused with rivers, &c, it is obvious that 
nothing will be lost if districts which are remote from 
each other, or touch only at detached-points, are coloured 
the same colour. 

The only parts of the map that it is necessary to con- 
sider are the districts, boundaries, and points of concourse, 
t.e., points at which boundaries terminate. Two districts 
may have a single common boundary, or they may have 
two or more such boundaries. Any two districts which 
have more than one common boundary, inclose one or 
more groups of districts ; in any one of these groups two 
districts which have more than one common boundary 
inclose one or more groups of districts, and so on. Pyo- 
ceeding in this way, we limit the area under consideration 
more and more at each step, and must finally come either 
to a group which has no pair of districts which have 
more than one common boundary, or to a single district 
having only two boundaries, one ın common with each 
of its two surrounding neighbours. Thus every map 
must have at least one pair of adjacent districts which 
have only one common boundary (B) 

Every boundary is either continuous like a circle, or has 
two ends which lie at the same or at different points of 
concourse. Every point of concourse may be called 
triple, quadruple, &c., according to the number of dines 
radiating from it. I expressly say nes and not doxn- 
daries, because if two ends of any boundary lie at the 
same point of concourse two of the lines radiating from 
the latter will belong to only one boundary. Ifa boundary 
whose ends he at two different points of concourse be 
rubbed out, the number of lines radiating from each of 
those points of concourse will be reduced by one, thus 
if the two points were each triple points,-they will become 
double points, #.¢., they will no longer be points of con- 
course, the two remaining lines which radiate from each 
becoming one boundary. The result is that rubbing out 
a single boundary may reduce the number (B) of boun- 
daries in the map by three. It can, however, never cause 
a greater reduction, and may cause a smaller, ¢ g, rubbing 
out a continuous boundary, or one which ends in two 
quadruple points reduces the number of boundaries by 
one only. 

Now the obliteration of the boundary A causes the 
two districts ıt separates to become one, thus reducing 
the number of districts (D) in the map by one, and the 
map still remains a map, and has therefore a pair of 
districts having only one common boundary. Obliterate 
thts common boundary, and so on. We finally get a blank 
sheet, r.e. a single district and no boundary, tnd each reduc- 
tion of D by one cannot involve a reduction of B by more 
than three ; thus 3D must be greater than B, consequently 
6D must be greater than 2B; but 2B is the number which 
would be arrived at if we counted both sides of every 
boundary, Że., the number which would be arrived at if 
we counted the number of boundaries to district 
and added them all together ; thus the number arrived at 
by the latter computation must be less than 6D, że., it is 
impossible that every district can have as many as six 
boundaries, $ z., every map contain? at least one district 
with Wess than six boundaries. a 
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‘We can therefore reduce a map to a single district by 
successive operations af throwing two districts into one 
by rebbing out the boundary or boundaries between two 
districts of which one has less than six boundaries. 
Conversely we can develop*a map, starting from a single 
district and adding boundaries, at each stage dividing a 
district into two, one of which has less than six boundaries. 
Suppose at any stage of its development by this process 
map can be coloured with four colours [red, blue, green, 
and yellow]. Let these colours be indicated by coloured 
wafers placed on the districts, Proceed to the next opera- 
tion, this divides a wafered district into two districts. Shift 
its wafer on to the district of these two which is not the 
one which has less than six boundaries: if both have 
less than six boundaries shift the wafer on to either, If 
the district (W) which is left without a wafer ıs only 
touched by three colours it can be coloured the fourth, 
and a wafer may be put on it representing that colour. 
But if it is touched by all four colours we must take 
another step. This can only be necessary if W has four or 
five adjacent districts. These may either all surround or 
all be surrounded by or some surround and some be 
surrounded by it. Take first the case in which four 
districts are adjacent, all surrounding or surrounded by 
W. Let adcd be the districts, taking them in the 
order in which they stand. Let a be red, ġ blue, ¢ green, 
and a feck If, starting from a, we can get to ¢, going 
only through red and green districts, and not passing 
through any points of concourse, we cannot, starting from 
4, get to d, going similarly. only through blue and yellow 
districts, for otherwise two tracks which pass through 
different districts would cross. Thus 6 forms one of a 
group (G) of biue and yellow districts which are cut off 
from the rest of the map by encircling red and green ones. 
We can accordingly interchange the blue and yellow 
wafers in G without changing any others; this makes 3 
yellow, and we can puta Hlne wafer on W. Similarly, if 
we cannot pass from @ to c, a belongs to an isolated 
group of red and green districts. Interchangıng the 
wafers in these, a becomes green, and a red wafer can 
be put on W. Precisely si reasoning applies in the 
case of fve surrounding or surrounded districts, viz, ¢ 
red, f blue, g green, A blue (two must of course be the 
same colour), and % yellow. Here either e belongs to an 
isolated group of red and green districts, or 4 to one of 
yellow and green districts, or f to one of blue and yellow, 
and Å to one of blue and red districts. In the first case, 
interchanging wafers as before, e becomes greea, and a 
red wafer can be put on W; in the second & becomes 
green, and a yellow wafer can be put on W ; in the third 
7 becomes yellow, and 4 red, and a blue wafer can be 
put on W. In all cases before putting the wafer on W 
we can interchange the colours of districts, e.g., we can 
put red wafers in the place of all the green ones and wice 
versa. Thus we can make the three colours adjacent to 
W any three we please. If therefore the districts adjacent 
to W belong to different groups of distncts surrounding 
and surrounded by W, and so detached from each other, 
we can rearrange the wafers in each group so that only 
three colours in all shall be adjacent to W, which can 
therefore have a wafer of the fourth colour placed on it. 
Thus in any case the district W can be wafered with a 
wafer of one ofghe four colours. Thus if the map can be 
coloured as developed at any stage it can be coloured at 
the next. Hence since it can Sibi be coloured at 
the first stage when there is only one district, ıt can be 
coloured at the last. 

Take then two copies, P and Q, of the map we wish to 
colour, oné of which, Q, is on a slate or in pencil, so that 
the boundarigs can easily be obliterated. Pick put a dis- 
trict with less than six boundaries. Rub out in Q the 
boundary or boundaries (if there be more than one) be- 
tween this and any other district which‘is adjacent to it. 
Number with a (1) the corresponding boundary or þoun- 
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daries in P. Repeat the operation, numbering the 
boundary or boundaries in P this time (2). Continue the 
process until a map is arrived at which can obviously be 
coloured with four colours. This will generally happen 
long before we reduce the number of districts to four. 
Put wafers on the middle of the districts of Q, repre- 
senting the colours. Proceeding as before shown with 
the process of adding boundaries in the order indicated 
by the numbering of P taken backwards, and of shifting 
the wafers so as to be able to add a wafer to the W 
of each stage, we finally arrive at a stage when Q is in 
its original state. The map can then be coloured as 
indicated by the colours of the wafers, 

This method applies equally to maps drawn on the 
surface of globes, but fails m the case of surfaces which 
are not necessarily divided into two parts by an endless 
line, these in general requiring more than four colours, 

A, B. KEMPE 
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THE LIPARI ISLANDS 


ON inquiring in Rome for the Stato Maggiore map of 
the Lipari Islands, I was told that it was out of 
print, and when afterwards I succeeded in getting one im 
Florence, I found that owing to the large scale, the islands. 
from Vulcano to Stromboli, in a north-easterly direction, 
and from Vulcano to Alicudi, to the north-west, were given 
on three separate sheets, too unwieldy to use for practical 
purposes, except in their disconnected form. Our own 
Admiralty chart (scale rysys) constructed from the maps of 
a French hydrographer, M. Darondeau, gives all the islands, 
save Ustica, at one view, accompanied by soundings, 
and a general diagrammatic view of the principal group. 
The Comitato Geologico of Rome has not yet published a 
geological map of the islands, and the only complete one 
that exists, as far as I know, is that to be found in the 
antiquated “ Vulkanen-Atlas” of N.C. von Leonhard, which 
is taken from the survey of Fr. Hoffmann. In this map 
Alicudi, Felicudi, Salina, and the major part of Lipari 
are represented as composed of tuff with porphyntic 
lava. Panaria, with the surrounding islets Dattolo, 
Lisia Bianca, &c,, is stated to consist entirely of trachyte. 
The greater pait of Vulcano, and about half Stromboli 
are given as old felspathic lava, while the craters of 
Vulcano, Vulcanello, and Stromboli are described as 
nochforidauernde vulk. Biuldungen. Pumice and obsidian 
are shown in various parts of Lipari. 

Since Admiral Smyth visited the Æolian Island in 
1815, numerous observers have followed in his footsteps. 
He has devoted thirty pages of a quarto volume on 
“Sicily and its Islands’’ to this subject, and two of the 
three Admiralty charts which relate to these islands, 
contain engravings executed from his drawings. 

In 1874 Prof. J. W. Judd visited the islands, and he 
has embodied the results of his observations in some 
valuable memoirs contributed to the Geological Magazine, 
accompanied by reproductions of drawings made on the 
spot. To him we are indebted for the accompanying 
view of Vulcano and Vulcanello. 

We were surprised at the complete ignorance mani- 
fested both by the Romans and the Neapolitans, ın regard 
to everything connected with Lipari and the members of 
its group. Everybody said “You must tell us all about 
them when you come back.” In fact the islands arevery 
{ittle visited; communication with the mainland is at the 
best only rwice a week; the boats are small and incon- 
venient, and they start at midmght; and worse than all 
the most¢mportant island of the group (Lipari) is cursed 
by the presence of some 400 convicts, who are sent to this 

enal settlement, mfich as we sent ill-disposed persons to 

Eois Bay forty years ago. We left the harbour of 

Meseina at midnight, having on board ten of these 

mfanacled manutengoli, guarded by carabinieri. At six 

the next morning we were off Lipari, and soon afterwards 
e 
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anchored oppositethe castle. The town, although fairly 
clean and flourishing, affords wretched accommodation to 
the traveller. We lived almost entirely on hard boiled 
eggs and sweet walvasta wine; even fish, butter, and 
milk could only be obtained at uncertain intervals, and 
breakfast had to be delayed because no bread was baked. 
It reminded me, indeed, forcibly of some of the out-of-the- 
way towns on the flanks of Aetna, such as Aderno, 
Randazzo, and Bronte. 

Lipari is about ten and a half square miles in area. 
The highest point is 1,978 feet above the sea. Every- 
where the island betrays its volcanic origin. Tuff, 
pumice, liparite (quartz-trachyte), and obsidian, are 
constantly met with; at San Calogero a hot spring 
(198° F.) pours forth water charged with carbonic aci 
and sulphuretted hydrogen, while the Bagno Secco dis- 
charges steam, sulphurous acid, and (it is said, but I 
think the statement requires confirmation) hydrochloric 
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Sketch of the great central cone of Vulcano, with Vulcanello in the foreground. aa, outer crater-nngs, culmmating in Monte Saraceno; 4, highest point 
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acid. The latter is rarely evolved from fumeroles dis- 
connected with an active volcaniç vent, as in the present, 
case, . 
Vulcano is undoubtedly the most interesting member of 
the group from a volcanic poifit of view. It hes between 
four and five miles to the south of Lipari, and contains a 
semi-active crater, which, as regards its usual dynamic 
activity, occupies a mean position between Vesuvius in its 
resent state of action, and an actual solfatara like that of 
uzzuoli. We landed at the Porto di Levante (J, and at 
once made our way to the house of the manager of the 
chemical works near the Faraglion1 (g). The greater part of 
the island, including the crater, has lately been bought 
by a Scotch firm, and chemical works have been estab- 
lished near the base of the crater. The manager's house 
is the only house on the island; the workmen live in 
caves in the sides of the Faraglioni, and usually go to 
Lipari on Sundays to hear Mass and to see their friends. 








en 


of central cone; c, great crater, d, small crater, called the Fossa Antica, e, obsidian lava-stream of 1775 ;_//, road leading into the crater, g, the 


Faraglioni, with the chemical works near it; 4, Vulcanello, showing two of its craters: z, the Atrio between 
Z, Porto di Levante , #2, Porto di 
Dr Henry Woodward, from the Geological Magazine, December, vol. ii) 


cone; &, the lava-stream proceeding from Vulcanello, 


Sulphur, alum, and boracic acid are the substances pro- 
cured from the crater. We noticed also sublimates of 
sulphide of arsenic, and salt of copper were found in 
association with some of the aluminous incrustations; 
also chloride of ammonium. I have been assured by two 
eye-witnesses that blue and green flames sometimes issue 
from clefts in the bottom of the crater. The former 
would of course be due to burning sulphur; might not 
the latter owe their colour to the boracic acid? Š 

Prof. A. Cossa (Gasetta Chimica Italiana, 1878, p. 
235-246) has pointed out that Vulcano furnishes the 
richest supply known of cæsium and rubidium. The 
Faraglioni, also called rocca dell’ alume, is a®trachytic 
mass much decomposed by sulphyrous*and sulphuric 
acids; potassium-alum is found in its cavities, associated 
with the sulphates sof ae ang calcium, with 
chloride of ammonium, anf with the alums ‘of thalfiupp, 
cesium, and rubidium. Iron and copper compounds are 
also found in small quantities in the incrustations, also 
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e outer crater-rings and the central 


Bonente. (Taken by permission of Prof. J. W. Judd and 


the sulphides of selenium and arsenicum, and traces of 
sulphate of lithium. The most complex mixture of vol- 
canic products hitherto found was discovered by Cossa 
on the edges of a small fumerole at the bottom of _ 
the crater of Vulcano. It was found to consist of the 
sulphides of arsenic and selenium, chloride of ammo- 
nium, boracic acid, sulphate of lithium, together with 
cæsium- and thallium-alums, and traces 8 the alums of 
potassium and rubidium. To the south-west of the 
Faraglioni there is a well containing about half a metre of 
water through which bubbles of gas are continually and 
rapidly rising. C. Sainte Claire Deville calls this Zæ 
Grotta del Cane dell isola di Vulcano. The gag analysed 
by Cossa was found to consist of 80 per cent. of carbonic 
anhydnide, 19'4 of nitrogen, and o'6 of exygen. The 
temperature of the water is 22°C. ; 

We ascended the crater of Vulcano by the zigzag path 
ff and on arriving at the summit we found beneath us a 
very regularly formed crater (c), which is nearly one-third 
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of a mile in diameter, and from four to six hundred feet in 
depth. For many years, it has ceased to emit lava, but 
so regently as 1874 several large fissures opened in the 
foor and sides, and from them stones of considerable 
size, ashes, and vast volumfs of vapours were emitted. 
The descent into the crater is easily effected. We found 
steam issuing at high pressure from several orifices in the 
floor, around which crystals of sulphur and other pro- 
ducts of sublimation had collected. On the south-west 
side of the crater, about twenty feét from its floor, we saw 
a large opening apparently going down a considerable 
depth into the heart of the mountain. From it loud 
surging noises proceeded, as if much-agitated lava existed 
within it, but no lava could be seen, and the air which 
proceeded from it was so fearfully hot that it was 
impossible to approach within many feet. At the orifice 
itself I believe ıt would have readily melted lead, Hot 
sand and blue and green flames are frequently emitted 
from this bocca. , 

A small fisherman’s boat carries the letters twice a 
week to Stromboli, but as. the weather was particularly 
fine, we determined not to wait for it, and started on 
January 5 in a small open boat, with four rowers. The 
distance is about twenty-three miles, and tbe course 

asses between the group of islets, eleven miles from 
ipari, of which Panaria ıs the largest member. The sea 
` was perfectly calm all day, and we had to row every inch 
of the way. A few miles from Stromboli we came upon a 
parrot-billed turtle asleep upon the surface of the water, 
and rowing gently up to it,-the sailors secured it before it 
had time to dive. We arrived somewhat late in the 
evening and started for the summit (3,090 feet) the next 
morning at seven o'clock. The ascent is steep, and 
occupied us two hours. The great conical shadow of the 
mountain was seen stretching many leagues out to sea, 
and gradually approaching the base of the mountain as 
the sun got higher in the*heavens. From the time of 
Pliny the inhabitants of Stromboli have asserted that 
the eruptive force is always weaker in calm than in 
stormy weather. They reiterated this again and again, 
and undoubtedly changes in the atmospheric pressure 
may effect ıt. Our calm day was unfortunately followed 
by a comparatively inactive condition of the volcano. It 
eve forth, indeed, enormous quantities of steam, but red- 
ot ashes were only ejected at long intervals of time, and 
never to a height exceeding 200 feet, and the sight at the 
summut of the mountain was altogether less interestin 
than that presented by Vesuvius even in its condition o 
piccolo eruzione a year ago. We descended rapidly over 
steep beds of fine volcanic ash, reached the base of the 
mountain before noon, and returned to Liparı in the after- 
moon. Some days later while steaming from Messina to 
Naples, we passed within sight of the crater of Stromboli, 
which was obviously in a state of increased activity. 
G. F. RODWELL 





SOMETHING ABOUT MILK 


A SPECULATOR upon the possible fluctuations of 
that inscrutablė phase of human attribute which we 
know as “fashion” or “custom ” might find material for 
a lucubration of no small interest in a forecast of probable 
results, supposing the influence exercised by it on many 
of our largest branches of trade were to extend itself to 

_ certain others which appear thus far tọ have escaped it, 
and are therefore more or less unprepared to encounter 
one of its eccentric revolutions. 

And yet in an age when the successive crazes for 
novelty arescertainly as rampant as ever they were among 
the Aaut-monde of the ultra-asthetic Greek metropolis, it 
is hardly safe fo reckon upon the endurance of arty purely 
custo feature of life merely on the strength of its 
universality or even itg long standing. Probably not one 
man in a thousand takes the trouble to realise to himself 
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the degree in which many of our most indispensable 
demands are really maintained by conventional habit. 
And in no instance is this more likely to escape apprecia- 
tion than in that of the so-called “ necessaries,’’ whose 
“intermittent service’’ is as much taken for granted as 
the return of-daylight. 

The milk-supply of any large centre of population, to 
be anything like efficient, must rest upon a series of 
conditions so various, so complicated, and so linked 
together, that probably no one unacquainted with the 
details of both the material itself and the machinery of 
its delivery, has any idea of the extent to which the 
dislocation of any one of them might entangle the whole. 
Complex and unstable in its physical constitution to a 
degree far beyond any other of the ‘“‘perishables” in 
hourly requisition, milk of every description is for this 
very reason in tenfold greater risk of imparting a shock to 
the foundations of its trade if society should, happen to 
tush into any modification of its conventional uses. 
Every one is prepared to awaken ih the morning to a 
sense that the word has decreed a new system of coiffure, 
or set up another Dagon of Form or Colour since last night; 
but should the popfllar vote be found to have discarded 
the teaspoonful of cow's milk which the habit of years has 
mingled with certain sups of boiling vecebie infusion, 
and which in fifty cases out of a hundred bears as trivial 
a part in the actual nutriment of the body as it does in 
the gratification of the palate—surely we have but a faint 
conception of the dismay which would greet the reduction 
of the milk-supply by some thousands of tons daily, from 
a cause so easily conceivable. 

The miniature ocean of milk in consumption during 
every four-and-twenty hours in the United States alone 
has approached, if not exceeded, 200,000,000 of gallons; 
a quantity approximately sufficient to fill the Grand Junc- 
tion Canal half way from London to Birmingham, with 
something to spare for locks and evaporation. We may 
picture to ourselves society stretching itself one dull 
morning and observing that after all this antiquated 
“fad” of mixing a driblet of milk with the infusions of 
tea or coffee is a very curious one—difficult to trace, and 
still harder to account for. Indeed our doctors and 
chemists are telling us that many of the choicest qualities 
of mik are annihilated by contact with a hot liquid, and 
that in the particular case of tea it is even so far decom- 
posed, or recomposed, that it is absolutely not milk at all 
that reaches our digestive organs, but a mixture of semi- 
saponified fats with an entirely new compound of curds 
and tannin. As a correspondent of one of the food 
journals has aptly observed, “there may be nothing like 
leather, but a leather lining to one’s stomach is hardly 
an illustration of the eternal fitness of things. : d 

“ The habit is really a culpable waste, and it is time we 
laid our heads together to blow it up.” Then the dairy 
trade would rise to find its business cut down to one-third 
of what it was, tbe demand for milk being suddenly 
limited to creamıng, cookery, and babies, and a vast 
industry would be upset, yntil it had perforce adjusted 
itself to the new requirements. g 

Upon some few conditions of this order, or rather upon 
the absence of popular appreciation of them, have grown 
up several of the standard prejudices on the matter of 
milk and ıts value and method of use, which it is often 
thought impossible to combat, and which therefore i, has 
been the aim of dairies and milk-sellers rather to com- 
promise than to make evident. It is true that science is 
still but on the threshold of the subtle changes charac- 
teristic of all compounds which onginate in the action of 
vitality ; and ioe “understanded of the people,” are 
not easy of diffusionsso far as to bear the fruit of popular 
common-sense. Yet if it were practicable by a sort of 
bird’s-eye vigw of the whole questiorf to enforce a general 
apprehension of a few comparatively simple facts, there is 
no doubt that both the public and the trade would benefit 
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by the disappeafance of a tnbe of erroneous fears, 
annoyances, and malpractices, which are reciprocally 
inflicted on both parties. And this with the result that 
the natural use of fresh milk would commend itself to the 
world in such a manner as to compensate the hypo- 
thetical disorder entailed by any such freak of fashion as 
above indicated. 

Foremost among these easily-defined but little-known 
facts stands the exceedingly sensitive nature of the mate- 
rial itself, a clear conception of which alone would wipe 
out many charges against unoffending causes, and prove 
a natural and inevitable salve for many sore grievances. 
Tn the first place it must be distinctly realised that nearly 
the whole of the vast demand made upon milk is, in fact, 
outside its natural functions; and is, so to speak, ad 
initio, an unfair one. Nature never designed milk for 
exposure to atmospheric air or variations from its own 
limits of temperature, its primary purpose being to gently 
supplement and gradually replace that source of the 
earliest sustentation*which commences from the fountain 
of life itself. It is scarcely necessary to point out that 
In the natural process milk is but a transition-compound, 
evolved directly with the blood, afd passed (without 
delay, exposure, or appreciable change of temperature) 
from the body of the parent to that of the offspring, there 
to meet with an immediate assimilation by which the 
conversion into blood is completed. If practical evidence 
of this were needed, the chemist and comparative analyst 
will point with interest to the really very inconsiderable 
difference both in mechanical and chemical structure 
which subsists between the two. 

Similar also is their behaviour when cooled and ex- 
posed to the air, save only that the changes occurring in 
blood show it to be ever more susceptible of chemical 
alteration than milk. 

Have we then much reason in our surprise or com- 
plaint when this exquisitely delicate compound occasion- 
ally resents the outrageous changes from heat to cold and 
back again—the hours of ruthless jolting and contact 
with air of every degree of impurity, which we expect it 
to, sustain with u ed sweetness of temper ? 

Rather let us marvel that a confection (for such it really 
is) which the tenderest care can hardly retain in its pris- 
tine perfection, should so often reach our breakfast-tables 
with the refinement of its true quality so little impaired. 

Only of late years have even the’ commercial authori- 
ties practically learned the. lessons of purity which some 
of them. have so creditably endeavoured to teach us by 
concentrating the business within large-scale establish- 
ments when time and capital are really devoted to securing 
the desired care. 

Now let us look more closely at one or two of the 
innate peculiarities of milk, in consequence of which a 
large amount of grumbling is almost invariably lavished 
upon the wrong heads. The most pregnant of all these 
is what we shall call its eff#viurn, that is to say, efluvium 
in the strict sense, to which nothing offensive necessarily 
attaches, P 

Every-known substance is capable, in a greater or less 
degree, of both diffusing and imbibing effluvia or vaporous 
‘compounds which are -often beyond the reach of any 
chemical estimation. ‘These become’known to us, if at 
all, through the sensé of smell, and only subsequently by 
their action -on-surrounding matters. Probably but few 
potas outside the scientific world would be prepared to 

ear thatit-Wwould be next -to intpossible to devise a com- 
pound liquid more susceptible to eftúvial influences than 
Jresh milk, toon Of -> å 

_Imbued at its outset-with a slight and agreeable efflu- 
vium of its own, it possesses every cendition of structure 
favourable to the reception and retention of every volatile 
matter approaching R. Most persons are ayare of the 
affinity of all oily matters for odoriferous principles pf 
any kind, and to such as are acquainted with the compo- 


sition of milk, an illustration of daily occurrence cannot 
seem overdrawn. A can of miJk is received into the 
house in the evening, and according to a tradition, com- 
mendable as far as it goes, is at once poured into a clean 
earthenware jug; there is fio cover, perhaps, but the 
vessel is clean. This is stood, say on a stone shelf in the 
larder, to keep cool and free from taint. Its companions 
there area joint or two of cold meat (in its gravy), a few un- 
finished tarts and blanc-manges, a large bowl of scrap- 
bread (with incipient fungoid growth), a couple of dozen of 
eggs (not all fresh), underneath, the cheese ; overhead,.a 
jar of onions in pickle ; in the near distance a few head of 
game in an advanced stage of —well, “keeping”, and 
last, but not least, a closed window. Now, what is the 
“action” hereupon? A thousand to one, the temperature of 
the milk is, when received, diferenti to that of the air în 
the larder (whether higher or lower). Immediately that 
it comes to rest, the surface next the air becomes warmed 
or cooled as the case may be, and by giving place to other 
portions, sets up a series of gentle currents, by means of 
which every part of the fluid is successively brought into 
contact with the air, and its countless crowds of butter- 
corpuscles, containing fatty matter in a high state of 
sub-division, are enabled to expose the greatest possible 
extent of surface. Now it is scarcely the fault of that 
milk if in ten hours’ time it has failed to lay by at leasta 
trace of every shade of effluvium which has had a chance 
of circulating near it. And yet when the pardoneble 
nastiness of the milk is commented upon at breakfast, 
there will not be found wanting some one to exclaim, 
“What can those people feed their cows on?” 

Is it necessary to follow the case further? into the 
nursery or sleeping-room, for example, where the half- 
breathed air, kept in active movement by the human 
lungs, and laden with suspended moisture condensing 
carbonic acid from every direction, heightens even further 
still the conditions of contamination, while the temperature 
is such as to place the unfortunate milk upon the very 
tenter-hooks of absorptiveness. Indeed, one must repeat 
that a plan could scarcely be devised, short of actually 
pouring in acetic acid, to communicate the taint of 
sourness with such absolute certainty and rapidity. 

In every grievance, therefore, that arises on the score 
of dad or tainted milk, let us at least learn to distrust the 
last place it has been in rather than the frst; and ask 
ourselves whether it is not possible that a substance which 
has already gone so far out of its way to serve us may not 
have baen finally “put upon” in a manner for which our 
own end of the transaction is alone responsible. Let it be 
borne in mind that our own care of the milk we purchase 
is more importané than that which precedes it, for two 
obvious reasons—first, that we receive it at a late period 
of its life, when it has already suffered from previous iH- 
usage, and is therefore more susceptible of injury; and 
secondly, that we receive it in smali quantities, and 
thereby expose a proportionately larger surface to con- 
tamination. 

The other chief point upon which general prejudice is 
still much astray is that of modern adulteration. There 
is no doubt that within the last ten years that which was 
the rule in this respect has become the exception, and it 
is a high satisfaction to be able to say that in London 
especially there is even less cause for pregent uneasiness 
on the score of tampering with milk than is popularly 
supposed. The system of supervision and the simplicity 
of tests have réally driven the ancient mysteries of 
“Bob” and “Simpson” into a remote corner, and 
Annatto stands forth in the daylight with an easy 
conscience, e 

Pure milk, and not only pure but clean milk, can be 
obtained*with certainty at current prices, {nd when this 
is the case it will take no long period to obliterate the 
common fallacy which still clings te the idea that yellow 
milk must be rich, white milk chalky, and blue milk 
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watered. Annatto openly accomplishes the first, nature 
„has no occasion to be ashamed of the second, nor an 
exbausted cow of the third. 

There is reason to hope the time is not far off when it 
may be said of town milk-@upplies that if we will only do 
our part in taking care of the pence, the pounds may 
fely be trusted to take care of themselves, And if we 
have no justification for the comparatively hard service 
still required of milk, we may at least allow it a precedent 
dating from a.time even earlier than that at which any 
land can have “flowed with milk and honey.” 





ARTIFICIAL PRODUCTION OF DIAMONDS 


LASGOW seems determined to have the honour of 
producing the diamond artificially. In spite of Mr. 
Mactears recent failure, Mr. J. B. Hannay, whose paper 
on the solubility of solids in gases.we published not long 
ago, has been utilising the method indicated in that paper 
in experiments on the artificial production of the diamond, 
Mr. Hannay reads a paper on the subject at the Royal 
Society to-night, and any remarks on his work we shall 
postpone for the present. Meantime from the letters and 
articles that have appeared in the papers, we may form 
some idea of what has been done. Prof. Story Maskelyne, 
+ writing to the Times, says :— 

“ A few weeks since I had to proclaim the failure of 
onè attempt to produce the diamond in a chemical 
laboratory. To-day I ask a little space in one of your 
columns in order to announce the entire success af such 
an attempt by another Glasgow gentleman. That gentle- 
man`is Mr. J. Ballantine Hannay, of Woodbourne, 
Helensburgh, and Sword Street, Glasgow, a Fellow of the 
Chemical Society of London, who has to-day sent me 
some small crystallised particles presenting exactly the 
appearance of fragments of a broken diamond, In lustre, 
in a certain lamellar structure on the surfaces of cleavage, 
in refractive power, they accorded so closely with that 
mineral that it seemed hardly rash to proclaim them even 
at first sight to be diamond. And they satisfy the cha- 
racteristic tests of that substance. Like the diamond, 
they are nearly inert in polarised light, and their hardness 
is such that they easily scored deep grooves in a polished 
suface of sapphire, which the diamond alone can do. I 
was able to measure the angle between the cleavage faces 
of one of them, notwithstanding that the image from one 
face was too incomplete for a very accurate result. But 
the mean of the angles so measured on.the gohiometer 
was 70 deg. 29 min., the correct angle on a crystal of the 
diamond being 7o deg. 31°7 min. Finally one of the 
particles, ignited on a foil of platinum, glowed and u- 
ally disappeared exactly as mineral diamond would do. 
There is no doubt whatever that Mr. Hannay has suc- 
ceeded in solving this problem and removing from the 
science of chemistry an opprobrium so long adhering to 
it; for, whereas the larger part of the great volume re- 
cording the triumphs of that science is occupied by the 
chemistry of carbon, this element has never been crystal- 
lised by man till Mr. Hannay achieved the triumph which 
I have the pleasure of recording to-day. Hus process for 
effecting this transmutation, hardly less momentous to the 
arts than to the possessors of a wealth of jewellery, is on 
the eve of being announced to the Royal Society.” 

The Glasgow Herald, in referring to Mr. Hannay’s dis- 
covery, states in a general way that his process “involves 
the simultaneous application of enormous pressure—pro- 
bably many tons on the square inch of surface within the 
apparatus—and a very high temperature, ranging up to a 
dull red Beat. It may be said that the process is the 
outcome of q thoroughly scientific investigation into the 
subject of solution, and not a ‘happy-go-lucky’ hit. 
We understand that hydrocarbon compounds have been 
used in the process, Mut we have some Hesitation in con- 
cluding that the crystalline carbon is of necessity ohjained 


e 

by the dissociation of those compounds; by and by, 
„however, that point will doubtless be satisfactorily estab- 
lished. So far as we can learn, Mr. Hannay’s experiments 
were not all successful, there being, it is said, far more 
failures than successes; the latter, however, occurred 
near the end of the series, thus showing that the operator 
had become familiar with the conditions under which the 
dissociation of the carbon was effected, and its subsequent 
deposition in the crystalline form. {t would seem that 
up to the present only very small crystalline particles 
have been obtained, and hence the process must be an 
exceedingly expensive one to produce a reàl gem ; some- 
thing like spending 5/. to get 5s., to speak roughly.” 

Prof. Roscoe, writing to the Times, states that the use 
of his name as having accepted Mr. Hannay’s discovery 
as an accomplished fact has not been authorised by him, 
and that the evidence yet submitted to him by Mr. 
Hannay is insufficient, in his opinion, to establish so 


important a conclusion. é 


THE HISTORY OF WRITING! 
s 
Il. 


"THE new e S eventually made its way from the 
Delta to the old home of the Pheenicians on the 
coast of Palestine. Already in the time of David the 
Syrians had their historians and state annals, and Hiram 
of Tyre, we are told, wrote letters to King Solomon. The 
Phoenician alphabet, as we may now call it, was commu- 
nicated to the Israelites along with other elements of 
culture, and the neighbouring populations of Edom, of 
Ammon, and of Moab received it at the same time. 
Names had already been given to the letters, derived 
from Pheenician words which began with the several 
letters of the alphabet, a, for instance, being called akepi, 
“an ox,” ġ, déth, “a house,” and soon. In this way the 
meaning of each letter was the more easily impressed 
upon the memory of the Phoenician schoolboy, just as in 
our own nurseries it used to be thought that we should 
have less difficulty in learning our alphabet if we were 
taught that “A was an archer who shot at a frog,” than 
if we were simply told that A was A. Names and letters 
alike were imported into the countries that adjoined 
Phoenicia, and in course of time inscriptions in the 
new characters were engraved upon stone, as well as 
painted on the more perishakle materials of papyrus or 
bark, The earliest monument of the Phoenician alphabet 
that has come down to us is the famous Moabite Stone, 
discovered a few years ago, on the site of Dibon, which 
records the conquests and buildings of King Mesha, the 
contemporary of Ahab. ‘The forms assumed by the 
characters upon this stone must have been the same as 
those employed by the Jewish prophets when writing 
down their prophecies or recording the history of their 
times. 

Meanwhile the northern neighbours of the Pheenicians, 
who lived on the shores of the Gulf of Antioch, had been 
venturing on trading voyag®s into the far west and carrying 
with them a knowledge of the alphabet along with the 
wares and pottery or the East.- They had found the 
inhabitants of Asia Minor and the adjacent islands in pos- 
session of a syllabary, the origin of which is still a puzzle, 
but as they pushed further westward into the islands of 

the Ægean and the harbours of Greece, they discd¥ered 

a people wholly illiterate and unacquainted even with the 
rudiments of picture-writing. Amongst this people whom 
we now term Greeks, they soon established colonies, the 
most important being at Thebes, and in the islands of 
Melos and Thtra. .The island of Thera was probably the 
frst spot on European soil where words were translated 
into written syrabols. The egrliesteGreek inscriptions, it 
ig btlieved by competent authorities, belong to Thera, and 

I Lecture at the London Institution, February 12, by Prof. A. H. Sayce. 
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the alphabet of thes® inscriptions is the oldest alphabet of 
which We know. The forms of the characters in ıt bear 
so close a resemblance to those on the Moabite Stone as 
to justify us in concluding that the parent-alphabet from 
which those of Thera and of Moab were both derived, 
was the same, and that the date of the inscriptions of 
Thera was not far distant from that of the inscription of 
King Mesha. In this case the alphabet would have been 
introduced into Greece in the ninth century B.C. 

The Greeks themselves believed that the old Phe- 
nician colony in Boeotian Thebes was the source and 
centre from which the alphabet was spread throughout 
the country. Kadmus, “the Eastern,” for such is the 
meaning of his name, was its mythical inventor, though 
later legends told how'the crafty Palamedes and the poet 
Simonides subsequently added fresh letters. But these 
legends are all the fables of the literary age ; the kernel 
of truth they, contain is the fact that the Greek alphabet 
came from Phoenicia. It is a fact, indeed, to which the 
word ee itself* still bears witness; alphabet, or 
alpha, beta, the two first letters of the alphabet, are 
both, as we have seen, Phoenician words. 

It would be tedious and unnecessary to follow out the 
fortunes of the alphabet when once it had made good its 
settlement on European soil. The forms, and in some 
cases the values, of the characters gradually changed, 
and many of them underwent particular modifications in 
different parts of the Greek world. A little practice 
enables us at once to determine, by merely looking at 
the forms of the letters, to what special branch of the 
Greek race an inscription belongs. 

Like the Phoenicians before them, the Greeks repaid 
the benefit they had received by handing on their alpha- 
bet to nations still further west. The Greek colonies in 
Sicily and Southern Italy being mostly of Doric descent, 
brought with them the Doric alphabet, and accordingly 
the natives of Southern Italy, when they first began to 
write, used the Doric alphabet of their Greek neighbours, 
Hence it is that the Latins and ourselves after them 
attach a tail to the letter 2, which was wanting in the 
old alphabet of Phoenicia ; hence, too, we have inherited 
from the Romans the letter Q, which had been lost in all 
the Greek alphabets except that of Dorian origin. On the 
other hand, the Etruscans, that mysterious people of 
Northern Italy, who exercised so profound an influence 
upon the infant civilisation of Rome, learnt the art of 
moulding and decorating vases from the potters of Athens, 
and since the latter were in the habit of inscribing the 
names of the gods and heroes they depicted above the 
representations of them the Etruscans learnt at the same 
time the Old Attic or Ionic alphabet. We need only 
place the alphabets of Etruria and Athens side by side to 
be convinced of this fact. A, for instance, is represented 
in both by the tailless P, we look in vain in both for a Q, 
and the two distinct symbols that once stood for the 
gutturals cand % are amalgamated into one. Alphabets, 
like words, if rightly questioned, can be made to tell their 
oe history as well as that of the people who employed 

em, 

The alphabets of Western Europe are the lineal 
descendants of that of Rome. Our capital letters are 
identical with those inscribed on the monuments of the 
Eternal City, and we can trace by the help of contem- 
poraneous documents the successive changes which have 
transformed these capitals into the smaller type of the 
-~ printing-press or the letters of our running-hand. Thus 
A became A Oy, @ on the one side, and À , 2 on the 
other, while 6 and b can be followed back to B through 
the intermediate stages B, B, þh, fy, ends. 

But in borrowing or deriving an alphabet from anothér 
people one great difftulty gas always to be epcountgred. 
The pronunciation of no two peoples is exactly the same, 
nay, generally speaking, it differsvery widely. Consequently 





the sounds attached by the one people to the letters of 
their alphabet will not in all cases agree with those 
attached to the same letters by th® other. It will gften 
happen, moreover, that sounds will be wanting in one 
language which aie common ìn another. In borrowing 
an alphabet, therefore, it will be necessary to do more 
than simply transfer ıt ; it must be adapted just as the 
ronunciation of French words like Paris or Marseilles 

as been adapted to the genius of English pronunciation. 
New sounds have to be given to the old letters, new 
letters have to be invented or formed out of old ones, 
while some of the old letters may be dropped altogether. 
It is not often, however, that an alphabet has been 
adopted and adapted in so scientific a manner as to make 
it express even approximately all the vaneties of sound 
peculiar to the language of the borrowers. Generally 
speaking, the adaptation has been of a rough-and-ready 
kind, and those who use it have been contented if the 
words they utter are made fairly intelligible when written 
in it. Often, too, the alphabet has not been consciously 
and deliberately introduced among an uliterate people or 
a race which has hitherto employed a different mode of 
writing. Most of our West-European alphabets have 
gradually grown into what they are through the slowly- 
working force of time and circumstances and the su¢ces- 
sive attempts of individuals toimprovethem. We cannot 
say, for instance, with any real truth, that our English 
alphabet has been borrowed and adapted in the same 
sense in which ıt has itself been borrowed and adapted 
for representing the sounds of a Polynesian dialect. From 
the time that it was first introduced into these islands 
under the form of the so-called Anglo-Saxon alphabet rt 
has had a continuous history, a history of slow and some- 
times almost imperceptible change and development, 
which, if allowed to have gone on without check and 
hindrance, would have resulted in a tolerably serviceable 
instrument for representing and recording our words. 
But unfortunately its natural development was suddenly 
checked nearly 400 years ago by the invention of printing. 
The necessities of the printing-press stereotyped the 
alphabet and spelling of the time with all their mperfec- 
tions, and, what is more, stereotyped the pronunciation of 
words which that spelling endeavoured to symbolise. It 
was in vain that a healthy spirit of independence lon 
continued to prevail athong that large section of educate 
Englishmen who were neither printers, authors, nor 
schoolmasters, and that as late as the end of the last 
century jt was considered no disgrace for a cultivated 
member of the aristocracy to spell in any way he might 
think fit. We have only to examine the original manu- 
scripts left by some of the most distinguished Englishmen 
of the eighteenth century to discover that they were still 
able to assert the liberty of private spelling against the 
tyranny of the printing-press. 

For a language and its pronunciation must change from 
generation to generation in spite of all the efforts of 
printers and pedants to put them into a straight waistcoat. 
We have only to use our ears to perceive that the pronun- 
ciation of cultivated English is even at the present moment 
slowly but surely undergoing alteration. I wonder how 
many here this evening still cling like myself to the old 
pronunciation of ether and neither, and have not yet 
passed over to the ever-multiplying camp of those who 
change the pure vowel of the first syllaVle into a diph- 
thong, or agree with the poet-laurate in accenting con- 
ah hed and retinue after the fashion of our grandfathers? 
So long as a language lives it must grow and change like 
a living organism, and until this fact is recognised by our 
schoolmasters, our boys will never realise the frue nature 
of the language they speak and the grammar they learn 
in childood. The change that has passed over the 
pronunciation of English since the days of Shakspeare is 
greater than can, be easily conceived. Were he to gome 
to life again among us, the English that we speak would 
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be almost as unintelligible to him as an Australian jargon, 
in spite of the fact that our vocabulary and grammar 
differ but slightly frofh his. But a familiar word sounds 
strangely when its pronunciation is altered ever so little, 
and when the outward foam of a whole group of words is 
thus changed, the most skilled philologist would find 
himself at fault. E 

Can anything, therefore, be more absurd than an 
endeavour to mummify an extinct phase of pronunciation, 
especially when the mummy-shroud was at its best but 
a rude and inadequate covering which pourtrayed but 
faintly and distantly the features of the corpse beneath? 
English spelling has become a mere series of arbitrary 
enigmas, an enshrinement of the wild guesses and ety- 
mologies of a pre-scientific age and the hap-hazard 
caprice of ignorant printers. It 1s good for little else 
but to disguise our language, to hinder education, and to 
suggest false etymologies. We spell, we know not why, 
except that it is so ordained in dictionaries. When 
Voltaire was told that a-g-u-e was pronounced ague, and 
p-l-a-g-u-e plague, he said he wished the ague would take 
one-half the English language and the lague the other 
half; but the fault lay not with the English language, 
but with English spelling. 

Ignorance ıs the cause of our bad spelling as it is the 
cause.of most of the mischiefs which afflict the world. 
The brief sketch of the history of wnting we have been 
studying to-night has shown us the goal at which writing 
should aim, the end in which the labours of previous 
generations should find their fulfilment. Writing should 
represent clearly, tersely, and as nearly as possible the 
individual sounds of words, and unless it does this it has 
not advanced much beyond those infantile stages of 
growth through which we have watched it struggling to 
pass, The principal sounds of a language should each 
have a special symbol set apart to denote them, and each 
symbol should denote ome sound, and one sound only. 
We ought never to hesitate for a moment over the pro- 
nunciation of a proper name or a word we have never 
heard pronounced. Until we have an alphabet which 
fulfils these conditions, our system of writing -is still 
ean and misleading, and our civilisation on this 
side is less advanced than that of the ancient, Hindus. 
‘We may well envy the rude races of the Pacific or 
Southern America, for whom the missionaries have 
provided adequate and rational alphabets in which to 
write their first essays in literature. An alphabet which 
allows us to express the sound of ¢ in thirteen, different 
ways, which has no special symbols for such common 
sounds as 4% in then.or a in ma, and yet possesses otiose 
and needless letters like c and x is unworthy of its name, 
and still more of being the final result of all that tol and 
thought which first worked out the Phoenician alphabet 
and then fitted: it to espress the idioms of Athens and 
Rome. We are sometimes told that to reform our 
alphabet would destroy’ the etymologies of our words. 
Ignorance, again, is' the cause of so rash a statement. 
The science of etymology deals with sounds, not with 
letters, and no true etymology is possible where we 
do not know the exact way in which words are pro- 
nounced. The-whole science of comparative philology 
is based on the assumption that the ancient Hindus 
and Greeks and Romans and Goths spelt pretty nearly 
as they prorféunced, in other words were the happy 
possessors of real. alphabets. It lies with ourselves 
to determine whether we, too, shallebe equally happy. 

' The spread of education which we are witnessing, and the 
general interest taken in it, afford an exceptionally favour- 
able oppgrtunity for breaking the yoke of bondage in 
which the printers have kept us. If our board-schools 
are to be ted down to the particular mode ef spelling 
advocated by Walker or some other maker of unscientific 
dictionaries, the opnorinniy will have been lost, and the 
yoke of bondage will be bound more tightly round the 
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necks of our children than it is evch round our own. I 
know the practical difficulties that lie in the way of reform, 
but I know also that they are not insurmountable. Too 
often the difficulty is but an excuse for our own lazy 
disinclination to go to school again and learn to read 
English in a new way. But it is not by laziness, by 
shrinking from trouble and exertion, that England has 
gained the place it now holds among the nations of 
the world, and the value of a thing is measured by the 
labour it demands to achieve it. After all, the introduc- 
tion of a new alphabet is not much to ask for. It is no 
more than was asked for and obtained bythe old Phoe- 
nicians of the Delta, by the Greeks, by the Romans, nay, 
by our own ancestors also. And many of them, too, had 
to give up their cherished idols before they could accept 
it; I fancy it must have cost the Anglo-Saxon cutter of 
runes as hard -a struggle to adopt the new-fangled alpha- 
bet of the Roman missionaries as it may cogt some of us 
to give up the alphabet of the printers for one which 
would fitly express our own splendid inheritance of speech. 
But let there be no mistake upon the matter; it is nota 
reformed spelling, as is often erroneously and injudicicusly 
said, but a refornfed alphabet that is required. We can- 
not work to good purpose with imperfect and worn-out 
instruments. High farming needs steam-ploughs, and 
not the primitive instrument of the Egyptian peasant. If 
the history of writing has taught us anything, it is that 
writing is perfectible, and that what was done in old days 
by those whose civilisation we are apt to consider inferior 
to our own can be done also by ourselves, 





NOTES 


AT the anniverrary meeting of the Geological Society on 
Friday the Wollaston medal was assigned to M. A. Danbreée, of 
Paris, and the Wollaston fund to Mr. Thomas Davis, of the 
British Museum. The Murchison medal and fund were pre- 
sented to Mr. R. Etheridge, F.R.S., Palwontologist to Her 


_ Majesty’s Geological Survey and the School of Mines; the Lyell 


medal to Mr. J. Evans, LL.D., F.R.S. ; and the Lyell fund to 
Prof. Quenstedt, of Tubingen, on whose behalf it was acknow- 
ledged by Prof. H. G. Seeley, F.R.S. 


M. HERVÉ-MANGON has been appointed director of the Paris 
Conservatoire des Arts et Métiers, in succession to General 
Morin. , . 4 

MM. ANTOINE BREGUET, ton of the celebrated member of the 
Institute, and Richet have taken the joint direction of the Revue 
Scientifique, the largest and most influential French scientific 
Teriodical, M. Antoine Breguet will write more specially on 
physics, and M. Richet on chemistry. It is understood that M, 
Alglave, the former editor, has resigned in order to devote him- 
self more entirely to the propagation of Spencerism and Monism. 


M. Lewy, sub-director of the Observatory of Paris, is con- 
ducting very delicate researches for determining the different 
flexions arising from the weight of meridian instruments when 
they are pointed in any other position than the zenith. The 
study of these small differences is conducted on a new principle 
invented by M. Iscewy. A biconcave lens has been placed in 
the central part of the instrument, and arranged so that an 
image of the spider-thread can be placed in coincidence with the 
threads in a certain position. In moving the instrument the 
coincidence is destroyed, and can be re-established by the micro- 
meter. The image of the threads can be seen (1) with the eye- 
piece reflected on the edges of the lens illuminated through the 
axis by a lampeplaced as usual, (2) by the anterior part of the . 
jens illuminated by a lamp placed in front of the eyepiece, (3) 
by a reflection qap the object-gl The sensibility of the pro- 
çes? is so Extraordinary that £ difference was found when a 
weight of ten hilogs. was suspended at each end of the instru~ 

es 


€ 
e 


Feb. 26, 1880] : 





ment, whose total weight exceeds a ton. These experiments 
are conducted by M. Loewy at the meridian telescope which is 
used for small planet observations from full moon to new moon, 
During that time the instrument is not employed, observations 
being made at Greenwich according to the co-operation estab- 
lished by Leverrier and Sir George Airy twenty years ago. 


Ir has been remarked by Admiral Mouchez that the number 
of small planets observed at Greenwich last year did not reach 
the twentieth part of that observed at Paris. A member of the 
Institute has derived from this fact the inference that, irre- 
spective of the differences of weather produced by the difference 
of situation, the view must have been clearer as a whole during 
the waning moon than during the other fart of its revolution. 
The suggestion is worth being tested by direct observation, and 
is one of the most obvious instances where the advantages of 
connecting astronomical observations with meteorology, so much 
advocated by Leverrier, ‘nay be illustrated. 


THE building of the Nice Observatory established by M. 
Bischofsheim, is progressing favourably. Me Perrotin, one of the 
astronomers of the Paris Observatory, has been appointed 
director, and will leave for Nice as soon as the state of the 
works may require his presence in this magnificent establishment. 


Ir is proposed to establish a meteorological and magnetical 
observatory on the Island of Réunion, 


THE wide-spread and daily-increasing applications of electricity 
have caused the formation in Berlin of an ‘‘ Electsotechnischer 
Verein.” Its establishment is in a great measure due to the ener- 
getic German Postmaster-General Stephan, whose lively interest 
in the latest advances of science we have already had occasion to 
notice. The officers include, besides Herr Stephan, such well 
known names as Prof, Kirchhoff and Dr. Werner Siemens. The 
membership already numbers over 700, and embraces prominent 
representatives from all departments of science and art. 


Ir being now twenty-one years since the Geologists’ Associa- 
tion was established, the event is to be marked by a social 


March 4, at 6 30 P.M. 


Tue already large number of periodicals devoted to chemistry 
in the German language is increased by the appearance in Vienna 
of the Monatshe/te fur Chemie und verwandte Thede anderer 
Wissenschaften. This new journal will contain all the chemical 
memoirs presented to the Imperial Academy of Sciences, w hither 
with but rare exceptions, the results of chemical research in 
Austria are forwarded for publication. By its rapid publication 
it is intended to meet a want felt by Austrian chemists, whose 
patience is tested by the slow appearance of their investigations 
in the Sifesngsberichte of the Academy, a lapse of four or five 
months often intervening between presentation and publication. 
There is perhaps also a tribute to the national pride in possessing 
finally, like their con/réres in Russia and Italy, their own chemical 
journal, and ceasing to be dependent on French and German 
periodicals for bringing the results of their work before the great 
mass of chemists. The Monatshefte will appear ten times during 
the year, and form a volume of about 800 pages, In the first 
numbér, which was issued in January, there are articles bye 
Weidel and Herzig, on Derivatives from Bone Tar; by Honig, 
on a New Isomeride of Gluconic Acid; by Exner, on the Theory 
of Inconstant Galvan'e Batteries ; by Herth, on the Synthesis of 
Nignanide, &c. e 


AT the annual public since of the Belgian Academy on 
December 16, 1879, ifteresting discourses tere gelivereg by 
Baron de Selys Longchamps, on the classification of birds sinee 
Linnæns, and by M. Gilkinef on the development of the vegetable 
kingdom in geological times (see Bulletin, Wo. 12). A report 
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was presented on the work of the Acagemy in the mathematical , 
and physical sciences during the last five years, the jury awarding 
the quinquenniel prize to M. Houzeau, for his ‘‘ Uranometrie 
générale.” The Academy having several years offered a prize for 
researches on torsion, bas, last year for the first time, received a 
memoir on the subject, which receives honourable mention, but 
is not thought worthy of the prize. The deaths recorded during 
the year have been those of one member, Chappuis, and three 
associates, Dove, von Lamont, and Gervais. 

ILAvinG made numerous observations of the enigmatical red 
spot of Jupiter, M. Niesten finds (Belg. Acad. Bulletin, No. 12, 
1879) the duration of rotation a period of 9 hours 554 minutes. 
Comparing past observations of the reappearance of this spot 
since Cassini’s time, he observes that the time elapsing between 
two successive returns of the spot, seems to be comprised between 
five and six years, that is to say, that in one revolution of Jupiter, 
which is 11 86 years, the spot appears to attain twice its maximum 
intensity, the one when the planet reaches the heliocentric longi- 
tude 324°, #.¢, when it is about 50° distant from its perihelion 
(as Maroldi indicates) ; the other when it reaches the longitude . 
157°, #.¢., when it is near its aphelion. In the return of this 
“fache fixe et passagère en même temps,” as Cassini designates it, 
may we not {the author asks) find the indication of a permanent 
spot on Jupiter, a spot which reveals itself to the investigatipns 
of astronomers, though concealed at certain epochs by an atmo- 
sphere more or less thick ? 

THE philosophical Faculty of Gottingen University have just 
had occasion to cancel a doctor’s diploma granted i absentia to 
a Greek, Demetrius Menagius, who had presented a paper in 
1871 on Xenophon’s Hellenica, professedly his own, while it 
was really a copy of one published in Athens in 1858 by A. 
Kyprianos, the title-page being falsified, and Menagius’s name 
given as the author's, 

Frou Prof. Piazzi Smyth’s Meteorological Report appended to 
the last Quarterly Return of the Births, Deaths, and Marriages 
for Scotland, we take the following interesting remarks :—~‘ Like 


| its two preceding months of this last quarter of 1879, December 
meeting of the members at St. James’s Restaurant on Thuisday, | 


had an unpiecedently high barometric pressure. But, unlike 
them, it began with a furious blast of low temperature, chiefly 
in the south of Scotland, so that there no less than five stations 
chronicled special temperatures actually below zero of Fahrenheit. 
And whey thet Botanical Society met in Edinburgh during the 
beginning of the month, there was rather a fearful account of 
the much greater degree of cold that the members had been thus 
far chronicling this December to what they had registered during 
the terrible December of 1878. But thew fears for the future 
were needless ; the solar phenomenon of sun-spot activity had 
already passed its lowest point; the low temperatures measured 
were chiefly confined to the south-eastern divisions ; and a warm 
period set in so decidedly, and generally, over the whole country 
towaids the end of the month, that:the mean temperature of 
the whole of December, 1879, though lower than the mean of 
all former years, yet has proved 4° higher than that of December, 
1878; and together with this so-far improved feature of tempera- 
ture, the month shows less humidity, less number of rainy days, 
less rainfall, less cloud, a little more sunshine, gut stronger wind, 
and now chiefly from the west. ‘Territorially, the lowest mean 
temperatures were pot on the hill-tops, but at moderate eleva- 
tions and in the south, so that there Thirlestane Castle recorded 
29°72, and Stobo Castle 30°2; while in the extreme north 
Scgurie recorded so much as 42°°8, and Sandwigh 40°2—a 
memorable inversion of ordinary latitude effect. Rain was most 
abundant ih the north-west and north, so that Rere Dunvegan 
measured 6°71 inches, Stornoway 5°72 inches, and Scourie 5°30 
juches ; while in the south-eastern, Ease Linton measured only 
o'so inch, and Smeaton 0°52 inch. A few lightnings and rather 
more auroras were seen, chiefly in the north.” ° 
e e 
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e From an interesting paper in a recent number of the Revue 
Scienttfique, on “Fire and Water in Paris,” we learn that fire 
claims a larger number of ie aol in London than in any other 
Jarge city m Europe. ‘The lowest percentage of those who 
meet their death by fire-is in Munich, where the percentage is “4 
per 100,000 inhabitants ; m Glasgow it ıs 1°7, in Berlin 2, in 
Paris 2'4, Naples 4'r, Hanover 5°7, Cologne 7'1, and London 
8+3. 

Ir is stated that Prince Ouroussoff, Russian Secretary of State, 
is engaged on a scheme for introducing the Gregorian Calendar 
into Russia. : 


Sr1GNor Denza, of the Moncalieri Observatory, points out the 
coincidence of a shock of earthquake in Lombardy and Piedmont 
on the 9th inst. with the great activity of Etna the same day, and 
an eruption of a voleano in St. Domingo. 


DETAILS are now to hand regarding the earthquake at 
Carlsruhe on January 24 last. The phenomenon consisted of a 
very shght shock followed immediately by a more intense one. 
It occurred at 7.47 p.m. The direction was from west to east. 
In many parts of the Palatinate an earthquake was observed on 
the same date about 6.45 p.m. It lasted for seven or eight 
seconds and was accompanied by lond subterranean noise, ending 
witl a dull explosion, Its direction was from south-west to 
north-east. Another shock occurred on January 25 at 3.35 a.m. 
Further earthquakes are reported from Nevesinje (Bosnia), where 
a violent shock occurred on January 27 at 4 30 p m., and from 
San Salvador, where an earthquake did serious damage in the 
capital on January Io, 


A FEW years ago Dr. Legoff subjected himself to an operation 
of transfusion of blood, in ordgr to save the life of a wounded 
soldier lying’ in Val de Grace Hospital in Paris, The operation 
was successful, inasmuch as the patient escaped, but the health 
of the doctor declined. He went to Algiers to recover, but with 
no avail, We learn from an address by M, Wohl, a Professor 
to the Lycée, on the occasion of his funeral that be died in the 
beginning of February, 


. THE ‘‘Ornis” (Society for Ornithology and Bird-culture) of 
Berlin will hold its bienmal exhibition from Febiuary 27 to 
March 2 next. The last exhibition, ın the spring of 1878, was 
a great.success. The Society will now give gold, silver, and 
bronze metals to the most deserving exhibitors. Dr. Karl Russ, 
of- Steglitz, near Berlin, is the president, and ieqnests all 
breeders of birds and possessors of rare and costly specimens 
who would like to participate in the exhibition to communicate 
with him, 


M. DREYFUS, of Paris, has just published a second edition of 
M. W. de Fonvielle’s recent work, ‘Comment le font les 
Miracles en dehors de l'Église,” with a new preface and a 
number of additions relating to recent events, 


A CRAYFISH epidemic has broken out from some unexplained 
cause in almost all the waters of Alsace-Lorraine. Possibly like 
most epidemics it may be due to some fungus. The German 
Government has Applied to several eminent zoologists for their 
opinion, and resolved to. prohibit the capture of crayfish in this 
province for the next three years. A numbet of female crayfish 
from the piscicultural establishment at Huningen are to be 
imported into the Alsatian waters. 


AT a recent meeting of the Berlin Academy of Sciences Prof. 
Conze spoke othe archeological investigations whiclf are being 
made at Pergamon, and in which besides himself Engineer 
Humgnn and Herren Bohn, Stiller, Raschdorff, Jun, and 
Lolling, took part. The principal interest centred round a 
magnificent altar Which was found close below the highest point 





of the Pergamon Acropolis. We must refer our readers for 
details to the Transactions of the Academy, 


Tue Low-Rhenish Antiquarian Society at Xanten are having 
extensive excavations made outside the Cleve gate of that town, 
where very large Roman foundations have been discovered, dating 
from the Colonia Trajana, 


Tue Sixth Annual Report of the Postal Microscopical Scciety, 
for the distribution of microscopical slides by post, gives a 
favourable impression of the work carried on by the Society, 
which has now 138 members, distributed over the country. Mr. 
Alfred Allen, 1, Cambridge Place, Bath, is the secretary, 


NATIVE Japanese. papers state that arrangements for con- 
structing a railway between the Urouchi coal mines and the 
Ishigarl river in the island of Yezo are progressing, and that an 
agent of the Colonisation Department will shortly proceed to 
America to purchase necessary material, * 


HERR ALBIN KOHN has examined various tumuli near 
Czekanow, in Poland; in which well-preserved skeletons have 
been found, exhibiting in point of greater height, convexity of 
the frontal and the occipital, straightness of the facial line, and 
other cranial charactenstics, a Caucasian rather than a Slave 
type. Near the Cetynia, an affluent of the Bug, prehistoric 
graves of sunilar form to those of Czekanow have been opened, 
but owing to the want of care of the workmen it was impossible 
to determine whether, as in the latter, the bodies were ranged 
on the back, side by side. The Polish chroniclers speak of a 
nomadic race called Jadjvinges, whose origin was unknown, and 
who, after ages of aggressive warfare, were only wholly sabdued 
in the thirteenth century ; and it is not improbable that in the - 
tumuli of the Cetynia Herr Kohn and his coadjutor, Herr 
Eichler, may have come upon the representatives of this people. 


THE additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (Afacacus cynomolgus) 
from India, presented by Mrs, Macauley; a Water Rail (Rallus 
aquaticus), European, presented by Mr. T. J. Mann ; three 
Black Leopards (Felis pardus, var.) from India, three Burhel 
Wild Sheep (Ovis burrhel) from the Himalayas, a Pig-tailed 
Monkey: (Afacacus nemestrinus) from Java, deposited; four 
Common Blue-birds (Stata wilsoni) from Noith America, a 
Grey Plover (Sguatarola helvetica), a Bar-taled Godwit (Limosa 
lapponica), European, an Ocellated Monitor (Monitor ocellatus} 
from East Africa, purchased, 


PHYSICAL NOTES 


Two imdepencent tets of observations of the electro-magnetic 
rotation of the plane of polarisation in gases have recently been 
made—one by MM. Kundt and Rontgen in Strassburg, the other 
by M. Henri Becquerel, of Paris, The details of the systematic 
and elaborate research of the former are given in Wiedemann s 
Annalen. The general result®was arrived at, though withont 
sufficient precision to formulate the mathematical law of depend- 
ence, that those gases which have the highest indices of refraction 
possess the greatest rotatory power under magnetic strain. The 
gases examined—air, oxygen, nitrogen, carbonic oxide, carbonic 

iade, coal-gas, ethylene, and marsh-gas, gave a rotation 
agreeing in sense with that of the magnetising current. ẹ The 
authors also speculate upon the probability that the plane of 
polarisation of the atmosphere would be found to be rotated 
under the influence of terrestrial magnetism, and calculate from. 
their results that a thickness of no less than 253 kilometres of 
air would be necessary to produce a rotation of 1° in a north- 
easterly azimuth.” M. Becquerel approached the subject from a 
cAnpletely diferent point of view. Some-months ago, when 
examining the vapour of carbon disulphide, he had found an 
abn fmal apparent difference in its*optic rotatory power according 
to*the position of the tube in which it was examined, While 
studying another matter, however, a flood of light was thrown 
on this observation. ẹ In the endeavour to determine as exactly 
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as possible the position occupied by the plane of polarisation of 
the sky with respect to the position of the sun, he designed an 
instrument by means of which the traces of the plane containing 
the line of sight and passing through the sun could be compared 
with those of the plane of polarisation as observed in a Savart 
polari cope With this instrument it was soon found that, 
contrary to what has always been hitherto supposed, these 
penes do not comeide with one another, but that the angle 
tween them may even exceed 6 degrees. The plane of polansa- 
tion is, moreover, always nearer the horizon than the sun, while 
the angle between the planes presents diurnal maxima and 
minima, a point of extreme interest. The electro-magnetic rota- 
ton of the plane of atmospheric polarisation is distinctly proved 
by the following obseivation :—At noon the position of the sun 
is such as to produce an illumination of the sky symmetrical 
with respect to the meridian, which ought therefore to coincide 
swith the plane of polarisation ; but as a matter of fact the coin- 
cidence of the two planes does not occur at noon, but at a later 
hour, so that the plane of polarisation bas obviously been rotated 
through a certain angle. This iotation corresponds with the 
results obtained by direct observation by M. Becquerel upon the 
etic rotatory power of air, as regards both the magnitude 
and the sense of the rotation. The existence of rotatory power 
in gases is thus confirmed from a most unexpected source. 


A SUGGESTION has been made by M. d’Arsonval for the 
improvement of Planté’s second tteries, M. Planté em- 
ployed as electrodes in his cooley cells two sheets of lead 
immersed in dilute sulphuric acid, which became spongy by use, 
holding the hydrogen and oxygen lberated at the respective 
poles in loose combination. The lmits of the performance of 
such cells appear to be fixed by the escape of hydrogen bubbles 
from the kathode, and by the low conductivity of the film of 
roxide of lead formed over the surface of the anode, M. 
Arsonval therefore proposes to obviate the one difficulty by 
electiolysing a salt of zinc instead of a dilute acid, and the other 
by increasing the available surface of lead at the anode. For 
the latter he employs shot heaped about a carbon plate. The 
liquid 1s a strong solution of sulphate of zinc. During the 
charging of the cell, zinc 1s deposited out of the solution upon 
the ace of a lead plate, or better, upon a free surface of 
mercury amalgam, suphuric acid being formed in the solution, 
which attacks the zinc so soon as the cell is employed to generate 
a current. Whether this modification is really an improvement 
upon the form devised by Planté, remains to be seen, An 

ectromotive force of 2'r volts is claimed for the new cell, 


ALBUMIN is employed by M. Regnard in the place of collo- 
dion for the purposes of microphotography, and is said to afford 
perfect freedom from the harshness which appears inseparable 
from the use of collodion filma, 


Dr, SYDNEY MARSDEN has discovered a substance in which 
carbon is soluble, and from which it crystallises out partly in 
graphito:dal, partly in adamantine forms. The adamantine 
crystals exhibit beautiful octahedral shapes under the micro- 
scope, and scratch sapphire readily. There seems every 1eason, 
therefore, to regard them as true diamonds. 


? 





GEOGRAPHICAL NOTES 


AT the meeting of the Geographical Society on Monday last, 
Sir T. Fowell Buxton, after a ger explanatory observations, 
read an account of a visit to the famous Lukuga creek in May, 
1879, by Mr. E. C. Hore, of the London Missionary Society’s 
station on Lake Tanganyika. The result of Mr. Hore’s trip 
from Uji across the Jake is believed to be the vindication of 
Cameron's theory that the Lukuga cieek was the long-sought 
outlet of Lake Tanganyixa, From the Kiyanja ridge Mr. Hore 
saw the Lukuga, flowing westwards with a apid stream, on i 
vay to join the Congo, until it became lost to view among the 

of Kwa, Mekito, and Kalumbi’s, in Urua. Mr. Hore, it is 
well to add, was well qualified for the investigation of this matter, 
being well acquainted with currents, &c., from lis former 
expeiience when in the service of the Penmsylar and Oriental 
Steam Navigation Company ; he is now surveyor and scientific 
officer attached to the Mission station at Ujyi. Commander 
Cameron stated to the*meetigg at some length the histogy of 
Lake Tanganyike, from its discovery by Burton, and gave jn 
detail the various theories regarding its outlet. Dr. Emil Holub 
followed with an address en the Marutse-Mabunda empire in 
South Central Africa. This empire is of recent formation out of 
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two peoples, the Marutse and the Mabunda, who inhabit the 
Zambesi region near the confluence of the Chobe with thet 
river, and have theii capital at Shesheke, After a few remarks 
on their geographical position ang the neighbouring tribes, Dr. 
Holub addressed himself to the ethnographical side of his 
subject, and gave many interesting particulars respecting the 
people and their manners and customs, Among their peculiarities, 
as distinguished from other South African tribes, the more note- 
worthy are a belief in a supreme being and in a life after death, 
and the respect and consideration in which women are held. 


THE arrangements relating to the reception of Prof. Nor 
denskjold in France have been somewhat altered. The cele- 
brated explorer having expressed his determination to accomplish 

ersonally the periplus of the Mediterranean coasts of Europe, 
fe will proceed, etd Gibraltar, to Havre, where he will be 
received by a deputation from the Paris Geographical Society, 
and be conducted to Paris, where he will be magnificently 
treated, The Municipal Council of Paris has subscribed a sum of 
200%, to the funds. Itis certain that he will land at Lisbon, where 
the Portuguese Geographical Society is preparing a reception. 
It is said that the Ges phical Society of Almers will send a 
requisition to Prof, Nordenskjold asking him to visit their town, 
and witness their festive installation, He will not be present 
at the meeting of the Academy of Sciences on March I. At 
a large meeting of the Geographical Society of Rome, on 
Sunday, its gold medal was conferred upon Prof. Nordenskjold, 
who was present along with his staff. Speeches were delivered 
ın praise of the enterprise, and Prof. Nordenskjold replied 
briefly in French, King Oscar of Sweden has ordered four fold 
and forty-six silver medals to be struck for the officers and crew 
of the expedition, 


Tue Rey. F. Coillard, of the French Basuto Mission, in 
company with whom it will be remembered Major Serpa 
Pinto made his journey from the Zambesi to the Bamangwato 
country and to the Makarikari, has recently delivered a lecture 
at Capetown, chiefly on missionary topics, He stated that he 
had sojourned principally among a tribe known as the Banyai in 
the neighbourhood of the Zambes?, On his journey thither he 
had passed through a tribe which was divided into small com- 
munities, and Jed a miserable life owing to the oppression of the 
Matabele. Mr, Coillard also visited the Matabele country, of 
which he had but a poor account to give; the climate, he says, 
is most unhealthy, not only for Europeans but even for the 
natives, 

THE new Bulletin of the Antwerp Geographical Society con- 
tains a er by Dr. L. Delgeur, entitled ‘‘ Les Endiguements 
de la Néerlande: Lutte des Hollandais contre la Mer,” and the 
text of some interesting letters which the International African 
Association have received from East Central Africa, 


THE Colonies and India gives a brief description of the mag- 
nificent Tequendama Falls near Santa Fé de Bogota, in the 
Colombian Republic , and draws attention to the fact that it has 
been visited by but few English travellers, 


As supplementing No. 59 of Petermanmn’s Mittheilungen, an 
abstract of anitinerary in Japan, by Dr. Knipping, is published, 
The itmerary extended from Kioto by Shimonosura to Tokio, 
and contams much valuable information on the country traversed. 
It is accompanied by three maps. 


No. 8 of Globus describes the journey of Rohlfs and Stecker 
last summer from Battisal, south of Jalo, in Tripoli, to the oasis 
of Kufra, which lies about half-way between the western frontier 
of Egypt and the eastern boundary of Fezzan, and has not before 
been visited by Europeans. The oasis of Kufra lies between 
21° and 24° E. and 26° and 24° S., and is happily described in 
the map which accompanies the paper as an gasis archipelago. 
It is represented as a series of regions covered with palms, amid 
a country of hills and sand dunes, 








A STRANGE PHENOMENON 


PFE following letter from R. E. Harris, Commander A. S. 
N. Co.’s 3.3. Skahjehan, dated Calcutta, January 19, appears 

in the Catutta Englishman of January 21 :— ® wm 
“ The most remarkable phenomenon that I have ever seen at 
sea was seen by myself i officers on the 5th instant between 
Oyster Reef and Pigeon Island (Malabar coast), At IO P.M. 
we ware steaming along very comfortably ; there was æ perfect 
calm, the wåter was without a ripple upon it, the sky was cloud~ 

. ° 
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e Jess, and, there being ag moon, the stars shone brightly. The 
atmesphere was beautifully clear, and the night was one of great 
quietude, At the above-named hour I went on deck, and at 
once observed a streak of wimte matter on the horizon bearing 
south-south-west. I then went on the bridge and drew the 
third officer’s attention to it. In a few minutes it had assumed 
the shape of a segment of a circle measuring about 45° in length 
and several degrees in altitude about its centre. At this time it 
shone with a peculiar but beautiful milky whiteness, and re- 
sembled (only in a huge mass, and greater luminous intensity) 
the nebulæ sometimes seen in the heavens, We were steaming 
to the southward, and as the bank of light extended, one of its 
grms cros.ed our path, The whole thing appeared so foreign to 
anything I had ever seen, and so wonderful, that I stopped the 
ship just on its outskirts, so that I might iry to form a true and 
just conception of what it really was. By this time all the 
officers and engineers had assembled on deck to witness the 
scene, and were all equally astonished and interested. Some 
little time before the first body of light reached the ship I was 
enabled, with my night glas.es, to resolve in a measure what 
appeared, to the unassisted eye, a huge mass of nebulous matter. 
I distinctly saw spaces between what again appeared to be 
waves of light of great lustre. These came rolling on with 
ever-increasing rapidity till they reached the ship, and in a short 
ume the ship was completely surrounded with one great body of 
undulating hght, which soon extended to the horizon on all 
sides. On looking into the water it was seen to be studded 
with patches of faint, luminous, inanimate matter, measuring 
about two feet in diameter. Although these emitted a certain 
amount of light, it was most insignificant when compared with 
the great waves of light that were floating on the surface of the 
water, and which were at this time converging upon the ship. 
The waves stood many degrees above the water, like a highly 
luminous mist, and obscured by their intensity the distant 
horizon ; and as wave succeeded wave in rapid succession, one 
of the most grand and brilliant, yet solemn, spectacles that one 
could ever think of was here witnessed. In speaking of waves 
of light I do not wish to convey the idea that they were mere 
ripplings, which are sometimes caused by fish passing through a 
phosphorescent sea, but waves of great length and breadth, or in 
other words, great bodies of light. If the sea could be converted 
into a huge mirror and thousands of powerful electric lights were 
made to throw their rays across it, it would convey no adequate 
idea of this strange yet grand phenomenon. 

“ As the waves of light converged upon the ship from all 
sides they appeared higher than her hull, and looked as if they 
were about to envelope her, and as they impinged upon her, her 
sides seemed to collapse and expand, 

‘Whilst this was going on the ship was perfectly at rest, and 
the water was like a millpond, 

“ After about half an hour had elapsed the brilliency of the 
light somewhat abated, and there was a great paucity of the 
falat lustrous patches which I have before referred to, but still 

the body of light was great, and, 1f emanating from these patches, 

was out of all proportion to their number, 

‘This hight I do not think could have been produced without 
the agency of electro-magnetic currents exercising their exciting 
influence upon some organic animal or vegetable substance ; and 
one thing I wish to point out is, that whilst the ship was stopped 
and the light yet some distance away, nothing was discernible in 
the water, but so soon as the light reached the ship a number of 
luminous patches presented themselves, and as these were equally 
as motionless as the ship at the time, it is only natural to assume 
that they exi-ted, and were actually in our ‘vicinity before the 
light reached us, only they were not made visible till they became 
the transmitting media for the electro-magnetic currents, This 
hypothesis is bqmne out by the fact that each wave of light in its 
passage was distinctly seen to pass over them in succession, and 
as the light gradually became less brilliant, they also became 
less distinct, and had actually disappeared*so soon as the waves 
of light ceased to exist.” 





THE NEW HYDROGEN LINES OBSERVED 8Y 
PHOTOGRAPHY, THE STAR LINES, AND 
THE DISSOCIATION OF CALCIUM? 

JS the month of July, 1879, I published in the Reports of the 

*Royal Berlin Acdiemy of Sciences, some photographs of 
the spectra of Geissler tubes, filled with rarefied hydrogen. In 
® By Dr, H. W. Vogel, from the PAotographic News of February 20. 
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these photographs are visible, besides the old well-known 
hydrogen lines, H, a, 8, y, 3, a great many other hnes in the 
violet and ultra-violet at the extreme end, very thin and faut, 
but of a chatacter very similar to the old well-known hydrogen 
lines. One of the most intense of these new lines coincided: 
almost exactly with the H lme (Fraunhofer) of the sun-spectrum, 

J inclined to the idea that these new lines, whose wave-length 
I published six mouths ago, were real hydrogen lines, but am 
objection was made to the effect that the hydrogen employed 
would not have been quite pure. I will mention here that I got 
exactly the same lines with hydrogen of different sources. 

I have recently repeated my experiments, and filled Geissler 
tubes with the purest hydrogen, developed by electrolytical 
decomposition. The photographs of the spectra of these tubes 
show nearly all the same lines as I have published, and I venture 
now to declare these new lines to be real Aydrogen line-, so that 
this body, besides its four chief lines in the visible spectrum, has 
certainly five chief lines at least in the ultra-violet part.? 

The wave-lengths of these new lines, which [ Shave published: 
in the Reports of the Berhn Academy, 1879, p. 590, are as 
follows :— ` 


3968 bright lines coincident with H (Fraunhofer) 


3907 % 

3834 fainter lines 

3795 ” 
The fifth line was not very distinct ; its wave length, which I 
have not published till now, is nearly 3770. 

I have received NATURE, which contains an abstract of 
Huggins’s highly interesting paper read before the Royal Society 
on the photographs of the spectra of stars. Huggins gives a list 
of the wave-lengths of the dark lines he obtained in the ultra- 
violet part of the spectra of white stars, and I was much 
astonished to find that they corresponded almost exactly with my 
hydrogen lines above mentioned. I put here Huggins’s and my 
own numbers together :— 


Huggins’s star Imes in the 


My hydrogen lines in the 
ultra-violet wave-length. 


ultra-violet wave-length. 


3 ao Mites (AAS ew Weed as dae aes 9968 
3887 Gee cake aden! Jose ade aien ses, 3887 
BBBa eves sce. ade eos) hese ona Sek eels 9834 
3705A Miss ceake “se n aai ads, “aaa. tek. 3795 
SIOT Sige eee ene ee 4d ea eae aes Q77O 


This conformity is so surprising that I venture the conclusion 
that the chief lines of the spectra of white stars are hydrogen lines. 

Lockyer, whose admirable investigations I highly esteem, but 
with whose conclusions I cannot agree, regards the hne 3968 
{coincident with the calcium line H, Fraunhofer) in the star 
spectra as a calcium line, and deduces a dissociation of calcium 
from the fact that the second calcium line K is not visible in the 
star spectra, My opinion is that the line 3968 in the white star 
spectra is sof a calum, but a Aydrogen line, and I base this 

eory on the fact that the well-known hydrogen lines in these 
spectra are much more intense and thicker than in the sun 
spectrum. I may point out that this line is not exactly, but very 
nearly, coincident with H (Fraunhofer) ; the first is a little less 


refrangible, 

Lockyer supposes that calcium is also dissociated in the sun’s 
atmosphere. He mentions the observation of Prof. Young, who 
observed the H seventy-five times and the K line only fifty times 
in the atmosphere of the sun. My opinion is that the so-called 
inversed H line, if visible without K 3n the chromosphere, is not 
the calcium line, but the fifth hydrogen line, 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


e 

CAMBRIDGE. —In the event—which seems most probable—of 
the report of the Board of Natural Science Studies being adopted 
by the Senate, the Natural Sciences Tripos will, in and after 1881, 
be dividgd into two parts, each of which will mclude a practical 
examination, and will extend over five days. The names of 
those who have passed the first five days will be alphabetically 
ed in three classes, although this part of the examination 

will be considered to test only the geweral proficiency of candı- 
dafes in several branches of Science. The subjects will be 
‘grouped thus: (1) Chemistry, (2) Physics, (3) Mineralogy, (4) 
11 have only five in my photogra’ eecause I worked with glass prism 
and lenses, which absorb a good deal of the ultra-violet rays. 
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Geology, (5) Botany, (6) Zoology and Comparative Anatomy, 
{7) Physiology, (8) Human Anatomy and Physiology. 

Tae Cambiidge Botanic Gardens Syndicate have procured 
plans for a Curator’s House and Syndicate Office, to be placed 
adjoining and overlooking the entrance from Panton Street to 
the Gardens, Mr. W. M. Fawcett, the architect, estimates its 
cost at 6a0/. 

A REAL compulsory matriculation examination at entrance is 
absolutely needed, otherwise those who are endeavouring 
vigorously to bring about improvements will find their life worn 
out in elementary teaching and examination, If Senior Wranglers 
can be spared to examine thousands of anthmetic papers and to 
lecture upon arithmetic in Cambridge year after year, it can be 
only because they too tamely continue to do it, finding that the 
Philistine spirit of modern days provides no better pay for them 
if they preferred higher work. Either this lecturing is super- 
fluous, or their pupils have never been to a good school tll 
eighteen. Why should any student be entered on the books of 
a university if “he does not know at the least the elementary 
principles of number and gf grammar ? 

A MEMORIAL is being signed in various parts of the counhy 
to the Vice-Chancellor of the University of Cambridge, praying 
that the Senate will grant to properly qualified women the nght 
of ‘admission to the exammations for University Degrees, and 
to the Degrees conferred according to the results of such 
examinations. 

OXFORD. —-The examiners in the Burdett-Coutts Geological 
Scholarship have elected Mr. H. N. Ridley, B.A., of Exeter 
College, to the vacant scholarship, 

THs followimg sc'ence scholarships have been awarded, after 
examination in Chemistry, Physics, and Biology:—Mr. T. H. 
Walker and Mr. J. H. Makinder, from Epsom College, to 
Natural Science Stndentships at Christ Church; Provime, Mr. 
G. C. Chambres, from Dulwich College; Mr. Alfred Shacketon, 
from Bradford Grammar School, to a Natural Science Exhibition 
at New College, 


Dr. GLADSTONE, finding that several teachers were unable to 
obtain admission to the lecture delivered by him in the Board 
Room of the London School Board in October last, on the 
Apparatus for Illustrating Object Lessons, has consented to 
repeat the lecture at the following schools on the dates named :— 
Westmoreland Road, Walworth, S.E. (near Walworth Koad 
Station), on Tuesday, March 2; Saffron Hill, Cross Street, 
Farringdon Road, E.C. (near Farringdon Street Station), on 
Tuesday, March 9, Each lecture will commence at 7.30 o'clock. 
The apparatus recommended and described by Dr. Glad-tone 
are all of the cheapest and commonest kind, such as a clasp- 
knife, frame-saw, two tin basins, tobacco-pipe, magnifying gla-s, 
&c, Such lectures are well adapted to encourage the teaching of 
science in schools, 


THE report drawn up by M. Paul Bert, acting as referee of 
the Parliamentary Committee of the French Chamber of Depu- 
ties on Primary Instruction, has been published as a separate 
volume, and is selling largely. 

THE new law on the organisation of the Superior Council of 
Education in France has rendered this body a representative one. 
Not only the several academies, but also the several faculties 
have been invested with the right of appointing delegates. The 
Faculties of Sciences have resolved to send delegates to Paris, n 
order to hear the profession de fot of, several candidates, and to 
interrogate them on their opinion on the different t spics venti- 
lated by teaching bodies. is example will be shortly followed 
by other faculties. M. Gerard, Professor of Philosophy to the 
Faculties of Nancy, having sent a circalar summoning the 
Faculties des Lettres to send a delegate to Paris, their appointed 
meeting is to take place at Easter, during the usual holidays. 








SOCIETIES AND ACADEMIES 
LONDON 

Linnean Society, February 5.—Wm. Carruthers, F.R.S., 
vice-president, in the chair.—Mr. Chas, Stewart exhibited and 
explained a stained microscopic section of the ovary of Hya- 
cinthus orientalis, showing the intercellular network in the cells 
of the ovules, The nucleiebefoie dividing increase in siza, and 
there is a well-defined highly ré¥ractile fibrous netwark whith 
becomes aggregated at opposite sides of the nucleus, forming two 
star-shaped masses connected by fine fibres ; the latter 1upture 
avhen the stellate masses, becoming rounded, farm the nuclei of 


the two new cells——Dr. Francis Day presented for inspection 
examples of Salm rida, some of which‘had been reared unger 
natural and others under unnatural conditions, A Salmo Jonii- 
nals whch had passed its exiyence in the Westminster 
Aquarium, had the head preternatuially elongated and a very 
narrow suboperculum, thus ın striking contrast to examples 
reared from the same hatch of imported eggs, and kept in a wild 
state ın Cardiganshire—Mr. R. Irwin Lynch brought under 
notice pods of Acacia homalophylla, wherein each end was 
attached by a very long and bright red funicle, which doubly 
folded on the sides of the seed. ‘The funicle ıs supposed to be 
always detached with the seed, and from its brilliant colour to 
serve as an attraction to birds, and so assist in the dissemination 
of the plant.—Mr, A. Hammond drew attention to a larva of 
Tanyfus maculatus. He mentioned that the coronet and 
appendages of the thoracic and anal regions had been said to be 
homologous with the respiratory organs of the larva and pupa of 
gnats, &c, This he doubted, inasmuch as the former originated 
from the ventral and not fro.n the dor-al surface, as did the latter, 
and no trachea of any {sze could be traced in them. He also 
stated his opinion that the two oval bodies in the thorax attri- 
buted by De Geer to the air reservoirs were more probably 
salivary glands sunilar to those previously described by himself 
in ihe laiya of the crane fly.—Mr. C. B. Clarke then gave an oral 
résumé of the order Commelynaces, which order he had lately 
worked out for De Candolle’s “ Prodromus.” He defined the order 
by the position of the embryo, as not surrounded by the albumen, 
but closely applied to the embryostega, which 1s always remote 
from the hilum. An important auxiliary character is that the 
three segments of the calyx are always imbricated, so that one is 
entirely outside the two others, Mr. Clarke divides the Com- 
melynacete into three tribes, as follows :—1. Polleæ, fruit inde- 
hiscent; (2) Commelyma, capsule loculicidal, fertile stamens 
3-2; (3) 7radescantiee, capsule loculicidal, fertile stamens 6-5. 
The author remarked on the character of the two ranked seeds 
on which the genus Dirhospermum had been founded, but which 
character is exhibited in species of various genera, He also 
alluded to the manifest and imp: rtant change of colour in the 
petals of several of the Commelynades: (Aneilema versicolor, to 
wit), where from a bright yellow when fresh, they become of a 
deep blue when dry.—The Secretary afterwards read a paper on 
the Salmomdse and other fish introduced into New Zealand 
waters, by H. M. Brewer, of the Wanganui Acclim. Soc., 
N.Z. The author herein gave data concerning the british 
salmon (S. salar), Californian salmon (S guinnat), trout (S. Jario), 
sea trout (S, ¢rwsta), American charr (S. fontinalis), perch (Perca 
Jiuviatilis), tench (Tinca vulgaris), Prussian carp (Carassius 
vulgaris), cal fish (Pimaodes catus), white fish (Coregonus alous), 
and lastly a New Zealand fish called by the natives Upukororo, 


Physical Society, February 14.—An ual General Meeting, 
Prof. W. &. Adams, president, in the chair,—-The President 
read the report for the past year, which -howed that the position 
and prospects of the Society are in every way satisfactory, and 
that more papers were communicated E last year than on 
any previous year.—The following list of Council and Officers 
was elected for the ensuing year, and votes of thanks were given 
to the President, the Lords of the Committee of Council on 
Education, and to the Treasurer, Demonstrator, and Secretaries. 
President: Sir W. Thomson, LL.D., F.R.S. Vice-President 
{nho has filled the office of President): Prof, W, G. Adams, 
M.A,, F.R.S. Vice-Presidents: Prof. R. B. Clifton, Dr. 
Huygins, Lord Rayleigh, Dr. Spottiswoode. Secretaries : Prof. 
Reinold, and W. Chandler Roberts, F.R.S, Treasurer: 
Dr. Atkinson. Demonstrator : Prof. Guthrie; and Me bers of 
Council: Captain Abney, Walter Bailey, M.A., J. H. Cotterill, 
F.R.S., Dr. Warren de la Rue, Major Festing, R.E., Prof, G. 
C Foster, Prof, Fuller, Dr. J. Hopkinson, Dg. Shuster, G. 
Johnstone Stoney, F.R.S. Honorary Member: J. E. R. Clausius. 
¢—After this business the meeting resolved itself nto an o dinary 
one, and the follow fng New Members were elected :— Senor 
Roig y Torres, of Barcelona, Mr. Mollison, Mr. Hare, Mr. J. 
C. Lems, Mi-s Caroline Martmeau.—A paper on a quartz and 
Iceland spar spectroscope, corrected for chromatic aberration 
was then read by Dr. W. H. Stone ; the spectroscope consists of 
two Icelandespar prms and a quartz tram. Itgliffers in no 
respect from those ordinarily made, except in the fact that the 
object glasses of the tele-cope and collimator are doublets with 
a positive lens of quartz and a negative d? Iceland spar. The 
latter haga disper-ive power so far greater than that of qnartz 
that an appreuimation to achromatism may be easily obtained. 
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In a spectrum there is less fear of indistinctness from super- 
osition of images than®in a telescope, buta greater amount of 
‘ocussing is required with unachromatic lenses, insomuch that 

lines in the field at one time nfed alteration to obtain distinctness. 

Moreover it is an obvious advantage to transmit the whole of the 

rays coming from the collimator as nearly as possible parallel 

through the intra objective space and the prisms. The object 
glasses were made by Mr. Ahreas about four years ago, and sent 
to Prof. Macleod. ‘They were put aside but have been recently 

re-mounted, owing to Mr. Cornu having recently published a 

similar device, A paper on an automatic switch for telephone 

circuits was then read by Dr. Wynne. The object of the switch 
was to enable any client of a telephone exchange to communicate 
with any other through the central office without the need of an 
assistant at the office. Mr. Varley and Prof. Ayrton ciiticised 
the device and the latter thought that the contacts might not be 
always reliable. Profs, Ayrton and Perry then 1ead a note on 
their theory of terrestrial magnetism, Prof. Rowland of 
Baltimore had pointed out an error in their calculation which 
vitiated their results, and they therefore admitted that the chage 
statical electricity on the surface of the earth, assumed by them 
as competent to account for the earth’s magnetism, was not 
sufficient to account for the whole but only a portion of that 
magnetism, Nevertheless they thought that the changes in the 
distiibution of such a charge dueto changes in the condition of the 
dielectric medium between the earth and the sun, might account 
for the observed perturbations in the magnetic elements. 
Statistical Society, February 17.—Sir Rawson W. Rawson, 

CeB., in the charr.—The business of the evening was the reading 

and discussion of a paper by Mr. Thomas A. Welton, on certain 

changes in the English rates of mortality, 


GOTTINGEN 
Royal Academy of Sciences, January 10,—The following 
among other papeis were read:—On some Indo-Germanic, 
especially Latin and Greek, numerals, by Her Benfey,— 
Remarks on some Thiacian and Meestan coins, by Herr Wieseler. 
~The chronology of Julius Africanus, by Herr Tiieber.—Report 
on the polyclinic for ear diseases, by Dr, Bmkner. 


Paris 

Academy of Sciences, February 16.—M, Edm, Becquerel in 
the chair.—-The following papers were read :—Meridian obser- 
vations of small planets at the Greenwich and Paris observa- 
tories during the fourth quater of 1879, communicated by M. 
Mouchez.—Determination of the difference of longitude between 
Paris and Bregenz, by MM. Loewy and Oppolzer. The difference 
between Paris Observatory and the station of Pfender on a 
mountain near Bregenz (which is about the most western point of 
Austria) was found oh. 29m. 4514s. (By Pfender Austria was 
already connected with Germany, Italy, and Switzerland.) The 
operations are described.—Studies on phuriceacid; its 
formation by electrolysis, by M. Berthelot. He has got liquors 
containmg 123 gi. of the acid (S,O,), but this could not be 
exceeded or easily maintained, the rate of spontaneous decom- 
position becoming equal to that of formation. The liquor also 
contained 375 gr. sulphuric acid, and 850 gr. water. For these 
results, dilute sulphuric acid (SO,H + 10 HO, e.g.) is electrolysed 
in a porous veal surrounded by a concentric vessel holding the 
same liquid, ‘The liquids are cooled by water flowing in interior 
serpentines, The electrodes are large platinum wires projecting 
2 or 3ctm. fiom glass tubes, and six or nine Bunsens are used, (The 
electrolytic phenomena are studied), Persalphuric acid’ left to 
itself is destroyed gradually and wholly. Agitation, or rise of 
temperature, promotes decomposition ; also diminished dilution, 
-—Note on new derivatives of nicotine, by MM. Cahours and 
Etard. An isomer of dipyridine (isodipyridine) 1s obtained by 


a certain treatment of thiotetrapyridine,—Evolution of inflor- 
e ence in the GYamirnar (3rd part); order of a ce of the 
fist vessels in Phleum, Cynosurus, Poa, by M. Trécul.—On the 


divisions of cyclotomic functions, by Prof, Sylvester.—Equations 
of the small oscillations of an inextensible wire in motion in 
space, by M. Léauté,—On the linear differential equations with 
doubly periodic coefficients, by M. Picard.—On the same, by M. 
Mittag-Leffler.—On the hypergeometric series of two variables 
and on linear gifferential equations with partial derivatives, by 
M. Appell.—On -Legendre’s law of ieciprocity extended ‘to 
numbers not prime, by M. Genocchi.—On the impossibility of 
the algebraic relation Xè + Y“ + Za = ô, by M. Korkine.—On the 
approximation of circular functions by means of algebraic functions, 
by M.“Laguerre.+-On new fringes of interference, by Me Gouy. 
A collimator, with slit horizontal, and a telescope, are placed in 
e . 


line, and between them a glass trough containing half water, half 
saline solution, diffusion having been allowed a few minutes. 
Light being transmitted, a series of fringes appears in the tele- 
scope, owing to variation in the index of refraction through dif- 
fusion, causing the plane wave to be no longer plane after 
traversing the trough. M. Gouy proposes to study the progress 
of diffusion by means of these effects.—On the density of some 
gases at a high temperature, by M. Crafts. He describes some 
1esults with his improved appaiatus, having experimented with 
ammonia, carbonic acid, hydrogen, hydrochloric acid, &c. 
For the last named a normal density was obtained at the 
highest temperature of the furnace.—Action of water on fluoride 
of silicium and fluonde of boron; dissolution of cyanogen in 
water, by M. Hammer]. Numerical results for the heat liberated 
are given.—Reproduction of amphigene, by M. Hautefeuille. 
Vanadate of potash which (as formerly indicated) may replace 
alkalne tung-tates aud phosphates in preparation of felspars, 
furnishes crystals having the form and composition of amphigene 
whenever the mixture of silica and alumina tredted contams a 
large propoition of alumina, The densify of artificial amphigene 
is 247 at 13°, that of amphigene 2°48 (Damour),—On the 
matite of Brazil, by M. Gorceix, By the hypothesis of altera- 
tion of pyntes he explains certain facts of pseudomorphism and 
filling up, observed {n certain metamorphic rocks of the province 
of Minas; also the disappearance of iron pyrites in auriferous 
itabirites, where gold has for gangues ordinary or arsenical 
pyrites.— Experimental researches on the phosphorescence of 
Lampyris, by M. Jousset de Bellesme. He removed the cephalic 
ganglions, to abolish all spontaneous phosphorescence, then 
stimulated electrically. He could always thus produce phos- 
phorescence if oxygen was present. He shows reason for 
thinking that the phenomenon is a chemical one, but produced 
in Lampyris only under biological conditions. It is of the same 
order as muscular contraction, or liberation of electricity by 
the torpedo, which are doubtless due to chemical combinations 
effected in protoplasmic matter. The phosphorescent sub- 
stance is probably gaseous, and phosphoretted hydiogen. 
The author is led to regard phosphorescence as. a general 
property of protoplasm, consisting ın liberation of the gas ‘just 
named.—Researches on the action of salicylic acid on the respira- 
tion, by M. Livon, Furst retardation, then acceleration, then 
retaidation and stoppage.—The temperature of frozen lakes, by 
M. Forel. The depths reached by'Mr. Buchanan (NATURE, 
vol. xix. p. 421) were not sufficient to cover the limit of surface 
cooling, which may descend to 110m. (Lake of Zurich), The 
penetration of cold is very gradual and progre-sive. <A layer of 
ive on Lake Morat was found absolutely to stop the cooling, and 
the water, under ice forty days, underwent an equalisation of 
temperature, far, however, from complete uniformity.—Tor- 
iential deltas, by M, Desor. These deltas will have to be dis- 
tinguished more than has hitherto been done from the deltas of 
great rivers, 
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THE MEDUSZ 


Das System der Medusen y erster Theil einer Monographie 
der Medusen. Von Dr. Ernst Haeckel, Professor an 
der Universitat Jena. (Jena: Gustav Fischer, 1879.) 

HIS is one of the most beautiful books which the 
science of zoology, which is rich in beautiful books, 

can boast of. The Medusz are the most graceful, 
delicate, exquisitely formed and withal the most rare and 
inaccessible of living things. No inlander has any notion 
of what these tender, translucent beings can show in the 
way of coloux symmetry, and rhythmic movement. They 
cannot be carried to djstant aquaria—but live only in the 
clearest, brightest parts of the sea at some distance from 
the coast. No system of pickling fluids is known which 
can keep them for us undistorted, To*study them, even 
to see them at all as they are, the naturalist must betake 
himself to the coast and in calm weather sweep the 
surface of the sea with his towing-net, much as the insect- 
man sweeps the hedge-rows. Many and some very lovely 
forms occur on our own coast—but our capricious climate 
renders it always uncertain when or where any of the 
Medusz may be found, sensitive as they are to every 
change in the mévement of the waters, and sinking far 
out of reach in ceitain states of weather. The Mediter- 
ranean, with its more genial atmosphere and sheltered 
bays, has always furnished naturalists with the richest 
supply of pelagic animals, whilst even the mid-ocean is 
more favourable as a hunting-ground for them than our 
ever-restless Channel and North Sea. 

The term Medusa dates from the time of Linneus. 
Peron and Lesueur and after them Eschscholtz were the 
first naturalists who devoted monographs to the Medusæ, 
and valuable as was their work it contained descriptions 
of only some dozen genera and species (1829) After a 
long interval (1848) Edward Forbes, who was attracted 
by the symmetrical forms and delicate contours of these 
animals as he was by the more rigid and less beautiful 
starfishes, published his monograph of the naked-eyed 
Medusz (Ray Society). After him we have, amongst 
others, the valuable anatomical investigations of Gegenbaur 
(Zeitschr. fiir wiss. Zoologie, 1857), and the important 
treatises of the two Agassizs, father and son (Louis 
Agassiz, “‘Contribuuons to the Nat. Hist. of the United 
States,” 1857-62 ; Alex. Agassiz, “ Catalogue of Acalephe,” 
1865), Stul later we have thee magnificent volumes of 
another artist-naturalist—Prof. Allman—who shows in 
every line of his pencil how keenly he appreciates the 
grace and elegance of the hydroid polyps and their 
medusa-offspring, to which his two large volumes are 
devoteg@ (Ray Society, 1871). Allman’s treatise more 


especially aims at giving an account of the naked hydri- |° 


form polyps and the medusa which are produced lke 
fruit upon their branches, separating and swimming away 
in many instances as free independent creatures, though 
sometimes aborted and fixed as sporosac&. Ernst Haeckel,, 
on the other hand, has pot proposed to himself to trace 
the individual life-history of the Medusze. fie takes thêm, 
as he finds them, and whilst giving us in this first part’ 
alone twenty quarto plate? of drawings mostly from the 
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life, exposes their agreements and variations of structure , 
in the most masterly, exhaustive, and logically conceived " 
treatise which it has been our lot to encounter in zoological 
literature. The symmetry an@ precision which Haeckél 
is able to exhibit in his systematic discussion of the 
Medusz is no doubt in large degree attributable to the 
isolated and strongly marked character of the natural 
group which they form; it is however also in no small 
measure due to the exhaustive knowledge of their struc- 
ture which his own researches spread over some twenty 
years, and more recently those of his pupils, the brothers 
Hertwig have brought together. 

There are very few if any groups of animals so extensive 
in distinguishable variety of form, the detailed anatomy 
of which is so well known as-is now that of the Medusz, 
Hence the thoroughly satisfactory character of the syste- 
matic classification of them which is possible. 

Unfortunately the life-history of a large number ot 
Medusz is not so well known, and probably for a long 
time will not be known. It is a fact familiar to even 
the least profound student of zoology, that whilst some 
medusze are produced by budding from colonies of 
hydriform polyps and give rise by their eggs to sugh 
hydriform colonies which again produce these sexual 
medusa-forms by budding, yet other medusz develop 
directly from the egg of a parent medusa into young 
meduse without ever having anything to do with hydri- 
form colonies or “ persons.” ‘This interposition of a 
hydriform stage and an act of fissiparous generation 
appears to have little if any relation to the varieties of 
structure presented by medusa: Medusz closely allied 
may some have hydriform young and others not. On the 
other hand the hydriform polyps exhibit the same kind 
of irregularity in their proceedings, some species pro- 
ducing the neatest of medusz which swim away to carry 
their seed far and wide, whilst closely similar species 
produce not free-swimming elegant medusz but aborted 
wart-like knobs (sporosacs), evidently the degenerate 
representatives of medusæ; and these, without being 
detached, develop the eggs and the sperm from which a 
new generation of hydra-forms will spring. 

Clearly, then, there was room for a treatise on the 
Medusæ which should, without waiting for the long 
process of growth of knowledge, ignore the hydriform 
phase, just as the admirable monograph of Allman treats 
of the hydra-forms (of a limited group) without touching 
those medusz not yet traced to hydriform parentage. 

It appears that in certain large outlines a classification 
is possible which shall hit off simultaneously the relation- 
ships of both medusa-forms and their respective bydra- 
forms. But that this should extend into the details of 
small gioups, such as families and genera, is not to be 
expected. Beyond a certain limit the Medyse and their 
parentally related hydra-forms do not vary concomitantly. 

A systematic and exhaustive treatise on Melusæ, as 
such, was then, we would insist, a great want. No one 
but the most energetic and industrious of men endowed 
with the greatest skill as a draughtsman and devoting 
himself for years to work on such coasts as. those of the 
North Sea, Bay of Biscay, Adriatic, Mediterranean, and 
Red Sea, such a man as we have in Prof, Ernst Haeckel, 
could have produced the desired tréafise, ‘Besides living ` 


specimens, Haeckel has studied those ‘receWed in alčohol ~ 
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from all parts of the world, including some collected by 
the Challenger. e 

We could wish some of our readers who may know 
Ernst Haeckel only as the gopulariser of Darwinism and 
the opponent of Virchow’s proposal to establish a scientific 
popery, to go through the work which he has just pro- 
duced. Much as we value Haeckel’s speculations and 
his championship of free science, we are ready to admit 
that in such work as the present he is seen at his best. 
Speculation and polemics are here far out of sight indeed 
—the work is of the most solid and genuine character. 
Page after page is devoted to the systematising and 
exposition of an immense mass of facts—facts as hard 
and stubborn as any anti-theorist could wish—yet to a 
large extent new or little considered hitherto, and at the 
same time as beautiful and fascinating as any region of 
nature to which the naturalist can turn his attention. 

-A medusa may be compared ın form to an umbrella, a 
mushroom, or a clapper-bell. This does not suggest the 
most beautiful set of objects; it is, however, our own 
fault if we do not finish off our umbrellas and bells with 
the same elegance which characterises the medusa, The 
handle of the umbrella, stalk of the mushroom, or clapper 
of the bell is sometimes quite short and broad, sometimes 
very long, reaching far away beyond the disk, dome, or 
bell from which it hangs. It is known as the manubrium, 
whilst the expanded disk ıs called the umbrella. The 
manubrium is hollow and leads up into a wide cavity in 
the disk, which originally extended right up to its margin, 
but by the concrescence of its walls is reduced to four or 
more radiating pouches or ganals and a marginal circular 
canal, The edge of the disk has longer or shorter hollow 
tentacles (rarely solid) depending from it, and these vary 
to any extent in the different kinds of medusz as to their 
number (from one to some hundreds) and length. The 
shape of the umbrella is either flat or more or less elevated 
until ıt may be quite like an oriental bell or even globular. 
Besides tentacles we may find on the margin of the disk 
three kinds of sense-organs, simple eye-spots, simple 
auditory sacs, or lastly, what I have elsewhere termed 
“tentaculocysts,” modified tentacles which act asauditory 
organs and have often eye-spots on them as well, 

The generative organs (spermaries and ovaries) are 
usually in separate individuals, and are placed either in 
the walls of the manubrium or in the walls of the radiating 
canals or pouches of the disk. All the parts of the disk 
and manubrium are arranged as radii around a common 
axis. The first four radu to appear in the course of the 
growth from a simpler phase of development are called 
the per-radii, the next four (between these) the inter-radu, 
the next eight between these the adradii. An organ (lobe, 
tentacle, canal, or sense-organ) may be therefore per- 
radial, inter-radial, or adradial in position. The whole 
of this symme@rically arranged structure is usually of 
glass-like appearance, yet with some exceptions quite 
soft and gelatinous. Often the canals,eyes, and genera- 
tive bodies are picked out with brillant colour, red or 
orange, or of a more delicate pink or blue. 

The large variety of medusæ now known, amountingsto 
many hundred species, are divided primarily into two 
great groups, the Hydromedusz and the Scyphomedusz. 
Prof Haeckel uses (cegenbaur’s terms for these, viz., 
Craspedote: and Acraspeda. Eschscholtz and Forbes 
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had long ago sought for characters By which to define 
these two large groups. The Hydromedus# never as 
medusz nor in their hydriform phase possess gastral 
filaments or phacellæ, they always (?) develop their 
generative organs from the superficial cell-layer known as 
ectoderm, as shown by Haeckel’s pupils, the Hertwigs, 
and at the margin of the umbrella they always present a 
delicate in-turned rim, the velum, which is muscular and 
not penetrated by canals. Further, whenever they do not 
develop directly from the egg of a parent medusa but 
pass through a hydriform phase—the polyps are of the 
shape and character known as hydroids or hydre. On 
the other hand the Scyphomedusz always possess gastral 
filaments or phacella, which are tufts of tentacle-like 
processes placed in four groups inter-radially on the oral 
floor of the stomach, where it widens out in the umbrella; 
they always develop their generatwe organs from the 
deep cell-layer known as endoderm, and they never have 
at the margin of the umbrella a true velum, though one 
(Charybdza) has a membranous inturned rim which is 
very like the velum of Hydromedusa but penetrated by 
vessels (as shown by Claus), Further the sense-organs 
of Scyphomeduse are always tentaculocysts (though these 
occur also in one group of the Hydromedusze), and when- 
ever the hydriform phase is exhibited in development 
from the egg, the polyp is not a “hydra” but a “ scyphi- 
stoma,” with broad disk-like body, and gives rise to 
meduse of by budding (as in Hydromedusz) but by 
transverse fission. 

The Scyphomedusz (Acraspedz of Gegenbaur) are 
deferred by Prof. Haeckel for another volume; they 
comprise the large jelly-fish Aurelia, Rhizostoma, Cyanzea, 
and such forms, as also the very beautiful and interesting 
Charybdzea, and the Lucernarie, these last being forms 
which combine the characters of polyp and jelly-fish, for 
they can both fix themselves by a foot-like process of the 
aboral pole of the umbrella, or loosen their hold and 
swim the other way up as a medusa. Though meduse 
usually swim mouth downwards, yet it is quite common 
for them to swim sideways ox to float mouth uppermost 
or even to rest on the sea-bottom in that position. 

It is to the “Legion” Hydromedusze that Prof. 
Haeckel’s first volume and twenty plates are devoted. 
He divides them into two sub-legions—the Leptolinze 
and the Trachylina—in each of which are two orders 
parallel to one another. The Leptoline are Hydro- 
medusz, with soft and mobile, originally hollow tentacles ; 
with EcTOdermal otohth cells, usually budded from 
a hydriform colony. The Trachyline have hard and stiff, 
originally solid tentacles vith ENDOdermal otolith cells 
(belonging to tentaculocysts), and, as far as is known, 
develop direct from the egg. The Leptolinæ contain the 
orders Anthomedusz and Leptomedusz; the Trachyline 
contain the orders Trachomeduse and Narcomeduse. 

One order from each sub-legion, the Anthomedusa 

and the Narcomedusz, is characterised by having its 

generative organs placed in the wall of the manubrium ; 

whilst the other order in each sub-legion is characterised . 
by having these organs placed in the course of the 

radiating canals. * 

The ANTHONEDUS& are fugther eharacterised by never 
having otccysts or auditory organs at all, but always 
marginal eye-spots. Their tentacles may be simple, 
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neither forked nor branched when they fall into one of 
the three families—Codonide, Tiaridæ, or Margelide. 
If the tentacles are branched or forked they belong to the 
family Cladonemide, These medusz all are borne as 
buds upon hydroid polyps of Allman’s sub-class Gymno- 
blastea, sometimes called the Tubularine. Fifty genera 
of Anthomedusz with one hundred and twenty species 
are described, and many are beautifully figured in the 
plates of Haeckel’s work. 

The LEPTOMEDUSÆ are characterised in addition to 
the points above noted by very often possessing marginal 
otocysts or auditory vesicles. Those which have none 
have eye-spots instead and belong to the families Thau- 
mantiadze and Cannotide; whilst those with otocysts 
usually have no eye-spots, often have more than one 
hundred tentacles, and belong to the families Eucopide 
and Æquoridæ. Whenever the life-history of the Lepto- 
medusz has been traced they have been found to be 
budded off from those hydriform colohies known as the 
Calyptoblasteze or Campanularine ; but many have never 
been traced (AZquoridz) and perhaps develop direct from 
the egg. Sixty-one genera and one hundred and forty 
species of Leptomedusz are described by Haeckel. 

Of the two Trachyline orders the TRACHOMEDUS&, with 
canal-genitals, vary according as the stomach is elongated, 
tubular, and devoid of a solid stalk (Petasida and Trachy- 
nemidze), or short, bell-shaped, and placed on the end of 
a freely hanging solid stalk (Aglauride and Geryonide). 
Thirty-six genera and sixty species of Trachomedusz are 
described and many new ones figured. It is to the genus 
Carmarina of this group and Cunina of the next that 
Haeckel seventeen years ago devoted most careful study, 
making known then in a most admirable monograph 
(Fenaisthe Zeitschrift, vols. i, and ii.) the excessively 
elaborate structure of these forms, far exceeding in 
histological differentiation and complex adaptation of 
structure to function anything known in the other 
Hydromedusz. Here long since Haeckel had described 
a highly complex nervous system and sense-organs which 
recent investigations have confirmed and extended to 
other groups. 

All the details of this work are fully summarised in the 
most systematic way in the present volume. Under the 
heading “ Order—Trachomeduse’’ we have, as in the 
case of each previous order, a systematic survey of the 
various organs, their histology, and external form ; again, 
under each family a similar survey, narrower in scope 
and minuter in detail is given and finally each genus 
and species in turn has its special features not already 
included in what has been said of the family, fully 
exposed. 

The second order of Trachylinz, the Narcomeduse, 
with gastral-genitalia, have, in addition to the characters 
noted jn the paragraph above, their auditory tentaculo- 
cysts provided with otoporpe or rivets, which fix them 
into the jelly-like substance of the umbrella, and which 
are similar in origin and character to the curious peroniæ 
by which the tentacle-roots plunged as it were into the 
sides of the umbrella-jelly (not therefdre placed at its 
margin) are connected yith the hard margipal ring of the 
umbrella, The Cunanthida? and Peganthida? are the 
families which possess otoporpe, whilst the Æginıdæ 
and Solmaride, though ‘possessing perpnie, have no 
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otoporpe. Twenty-three genera and seventy-five species’ 
of Narcomedusz are described, and several figured. 

We thus have no less than four hundred species of 
Hydromedusz described by Prof. Haeckel, but he is 
careful to point out with reiterated emphasis in reference 
to each order, that since the Medusze described are 
known in the course of their individual growth and 
development to alter their characters very much—such as 
number and position of tentacles, of radiating canals, and 
of sense-organs—and since at the same time it is known 
(just as in the vertebrate Amblystoma) that these Medusze 
may and often do become sexually ripe before they have 
completed their changes, in fact whilst they are still very 
far from full growth or elaboration (pzedogenesis)—it is 
not obvious what we are to consider a “bona species” 
among medusæ. What, again and again, asks Haeckel, 
is the criterion of a good species among Anthomeduse, 
among Leptomeduse, among Narcomeduse, among 
Trachomeduse? The inference is that there is no 
criterion, there are no such things as “good species,” 
We must be content with form-species ; which, in fact, is 
all that we, as a rule, can get at or know anything about, 
even in other animal groups. 

It need hardly be said that this splendid book is one 
which every zoologist must study and enjoy. 

E. Ray LANKESTER 


LIGHTNING CONDUCTORS | 
Lightning-Conductors ; their History, Nature, and Mode 
. of Application. By Richard ‘Anderson, F.C.S., F.G S., 

M.Soc.T.E. (London: E. and F. N; Spon, 1879). 


M°? ANDERSON deserves the thanks not only of 

the scientific world but of the public at large for 
the very excellent and readable volume which he has 
produced upon the subject of lightning-conductors. 
There are few persons who can lay claim to the amount 
of practical experience which Mr. Anderson brings to 
bear upon the subject, and still fewer who add to practical 
experience an extensive and accurate knowledge of all 
that has Been done and wnitten upon the subject on the 
Continent, in America, and ın this country. 

The earlier chapters of the author’s work are almost 
purely historical ; and, beginning with the days when 
von Guericke first produced sparks and flashes from his 
rude globe of sulphur, and when Hauksbee and Gray 
speculated on the analogies between the crackling sparks- 
and the grander phenomena of thunder and lightning, 
the reader is made acquainted with the various stages of 
experimental discovery down to the time of Franklin. 
From Franklin's letters the author quotes the following 
memorable and characteristic extract, giving in his, own 
words the reasons which suggested to him te experiment 
which rendered him famous :— 

° “Electrical fluideagrees with lightning in these par- 
ticulars :— 

“yt, Giving light. 

“2, The colour of the light. . 

‘fe. In the crooked direction of the fane. 

“4. In the swift motion. 

“5. In being conducted by metals, : 

‘6. In the crack, or noise, of the egplosion. . 

“7, The subsisting in water, or ice. , 

“8, In the rending of bodies it passes through. ° 

“9, In destroying animals, 
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. “io. In melting metals, 
«= fr. In firing inflanfmable substatices. ` 

“ 12.. The:sulphurdus smell. The electric fluid is at- 
tracted- by, points, and we ‘do not know whether this 
property.is in lightning. But since they agree in all the 
‘particulars ‘wherein we can already compare them, is it 
‘not probable that they agree hkewise m this? -Let the 
experiment be made.” 

The early experiménts with lightning- -rods, and their 
‘gradual spread in Europe, are detailed in the succeeding 
“chapters, with a variety of information of various kinds 
extremely interesting to’the general reader, and dealing 
“with such topics as the priestly opposition to the “hereti- 
“cal ‘rods,” the childish jealousy of the Abbé Nollet, and 
the dispute whether the rods should be furnished with 
points or balls at their sumit, Sir W. Snow Harris’s labours ' 
are treated of in a chapter by themselves, and another 1s 
-devoted to full descriptions of the systems of lightning- 
piotectors adopted in the Hétel de Ville, Brussels, and i in 
the Houses of Parliament—both complete in their way. 
A chapter on weather-cocks and the methods devised for 
making them do duty also as lightning-conductors, gives 
piactical information on` points which we do not recollect 
having met with elsewhere. The conéluding sections 
deal with Newall’s system of protecting buildings, with 
accidents from lightning—a black catalogue—and the 
book ends with two suggestively practical chapters on the 
earth connection and on inspection of lightning-conduc- 
tois, Apart from mere literary merits, these two chapters 
constitute the strong point of the work. At great pains 
Mr. Anderson points out how a good earth connection is 
the alpha and omega of’ protection from lightning. He 
shows how the pretentious paratonnerres which adorn 
-with their immense proportions so many thousands of 
buildings, in. France, often fail for want of thorough 
continuity to “ earth ;” and,-after citing case upon case, 
declares as the result of his experience that ‘ probably.in 
nine cases out of ten, whenever a building provided with 
a conductor is struck by lightning, it is for want of ‘good 
earth?” He quotes Franklin’s advice drawn up for the 
-Royal Society in 1772, on the occasion of the Government 
providing protection for the great powder-magazines at 
Purfleet, that “at each end of each magazine a well 
should be dug, in or through the chalk, so deep as to 
have in it at least four feet of standing water,” in which 
to'terminate the conductors. Mr, Anderson prominently 
advises the utilisation of the systems of gas and water- 
pipes-to this end in all buildings which stand upon a dry 
soil. 

Very strongly, but not too strongly, does the author 
dwell on the importance of connecting to the main con- 
ductor all large masses of metal about a house, all lead 
roofs and gutters, all metallic 1idge-tiles and roof-orna- 
ments, and a¥ water-spouts. In the absence of these'he 
would even carry conductors over all the prominent edges 
of buildings. The foolish system, of insulating thé 
lightning-conductor from the building by glass or porce- 
lain holders, he unsparingly condemns, With his remarks 
on the tmportance of periodic inspection of lightping- 
conductors fo’ test ‘by ‘galvanonieter and batte the actual 
efficiency of the rod, and, -above all, its earth connection, 
wẹ cordially agree, “There can be no. doubt that a bad 
conductor i is far worse than'no condufor at’ all; and that 
the inmates of many “ protected "houses diels far, as 





their fancied security from lightning" is concerned—in 2 
fool's paradise. 

The author describes a simple and portable form of 
apparatus specially adapted for testing the efficiency of 
lightning-conductors. It consists of three cells of a 
modified Leclanché battery of small internal resistance, a 
tangent galvanometer, and five keys for throwing at 


pleasure three different resistances into the circuit and 


comparing them with the resistance of the conductor. 

While making no show of a knowledge of electrical 
theory, the author's language and aiguments seldom clash , 
with modern ideas as to the nature and laws of elec- 
tricity. Nevertheless, in a work of this kind we should 
have been glad to find a little more direct-reference to 
the scientific and theoretical aspects of the subject. We 
hardly think that the explanation given on p. 70 of the 
“return stroke” would be found adequate by one who 
met with the subject for the first time in these pages. 
The definitions of units given on p. $9 are unfortunately 
incorrect. The connection between the normal and ab- 
normal electric conditions of the air is barely touched ; 
indeed, the only reference to the subject of “ atmospheric 
electricity” we have found in the text is to the rather 
antiquated views of Peltier. The researches of Sir W. 
Thomson, Dr. Everett, and others on this subject are 
not even alluded to. We regret that the author speaks’ 
somewhat disparagingly of the valuable little “note” on 
the protection of buildings, published a few years ago by 
Prof. Clerk Maxwell, and we think the author has not 
quite apprehended it, in the matter of the earth con- 
nection, ın the sense intended by its late lamented 
writer, 

The work contains also a list of books relating to the 
lightning-conductor, a list of all the important observations 
of accidents by lightning, and an excellent and singularly 
complete bibliography of the whole subject. The illus- 
trations are numerous and good, and are free from the 
objectionable sensational character which writers on this 
and kindred topics sometimes tolerate. S.P. T. 





OUR BOOK SHELF 


Medicinal Plants; being Descriptions, with Original 
Figures, of the Principal Plants employed in Medicine, 
and an Account of their Properties and Uses. By 
Robert Bentley and Henry Trimen. 4vols. (London: 
J. and A. Churchill, 1880.) 


IT is not often that a 1eviewer can rise from a critical 


‘examination of a ftvre de luxe with such an unmixed 


feeling of satisfaction as in the case of these hand- 
some volumes. At-the tlose of their four years’ labours 
the authors have succeeded in maintaining the high 
standard which they set before them at the outset. We 
do not mean that the level is absolutely uniform through- 
out. Admirable as the coloured plates—nearly all of them 
new—are on the whole, there are some few which falin ' 
giving a perfectly ‘satisfactory representation of tke plant 
depicted. The letter-press descriptions- also vary, ın 
quantity if not in quality, for-which the-authors account 

from, the yarying interest taken im substances at different 
‘times, “some new remedies exciting- much attention, and 
this demantling .a full description, though not, perbaps, 
of great permanent value,” But when we recollect’ that 
the number of species be aren and ‘depicted is 306, 
including every medicinal plant recogniséd by the official 
pharmacopeeias of Britain, India, and the United States, 
with a few others in additiom small inequalities of this 
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kınd are to be expected rather than severely commented 
on; especially considering the imperfect material.which 
the authors had in some cases at their command, and the 
doubt which still hangs over the origin and preparation 
of some drugs familiar to pharmaceutists in this country. 
Only in a few instances is the species depicted for the first 
time; but in all other cases it has been, where possible, 
drawn afresh either from a living plant or from a dried 
specimen in the herbarium of the British Museum. No 
botanist’s or pharmaceutist’s lbrary will be complete 
without this work, which will long be the standard book 
of reference on all subjects connected with the origin, 
preparation, and uses of the products of medicinal plants. 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correstondints, Neither can he undertake to return, or 
to correspond with kke writers of, rejected manuscripts, No 
notice ts taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, The pressure on his space ts so great that it 
ts impossible otherwise to ensure the ed plated evens of com- 
munications containing interesting and novel facts.) 


Novel Source of Frictional Electricity 


I wis to put on record the fact which I communicated to the 
Physical Society last week, that the motion of a chalk cylinder 
under a metallic surface generates an electric current having an 
E. M. F. of rather over one-third of a volt.1 The strength 
of the curient depends on the rate of rotation and the pressure 
on the surface of the chalk; the latter simply diminishes the 
internal resistance, which is of course very high. The discovery 
is due to a suggestion made to me so long ago as last November, 
by Prof. Silvanus Thompson, who wished me to try whether the 
motograph receiver of the Edison telephone could be used as a 
transmitter. I was unsuccessful at the time, but under favour- 
able circumstances I find the voice is faintly but accurately 
transmitted on speaking into the receiver, so long as the chalk 13 
made to rotate, W. F. BARRETT 

Royal College of Science, Dublin, March x ° 





‘ Carnivorous Wasps 


In NATURE, vol. xxi, p- 308, there is a statement as to an 
exceptional case of carnivorous habits in honey-bees, which I 
can believe all the more easily, as I know that bees, apparently 
from a lack of their usual food, occasionally attack plums and 
other fruits, of which in ordinary seasons they take no notice. 

Several years ago, when grouse-shooting in the county of 
Sutherland, I observed a wasp (a rare insect ın those parts) 
struggling with something on the ground, and found that it was 
in the act of devouring a caterpillar, which was stul alive, but 
considerably mangled by the mandibles of the wasp. In 
Sutherland this species of smooth, green caterpillar 1s abundant, 
and is a favourite food of the black game, whose crops are 
sometimes full of it. 

Ts it not unusual for the common wasp to eat living creatures 
of any sort? 

To all of our party the thing appeared extraordmary, and I 
thought of writing to NATURE at the tume, but omitted doing so 
until reminded of the ozcurrence by reading about bees devouring 
moths, Davip WEDDERBURN 

March 2 





Stags’ Horns 


MISA BIRD sends me, in answer to my inquiry, the following 
additional information as to the cast stags’ horns found in the 
high valleys of the Rocky Mountains :— 

“There are several small valleys opening from Estes Park, 
Colorado, which were resorted to by elks for the puspose of 
shedding their horns, In one of these, at the time of my visit 
in 1873, they lay quite thick. Some wert quite recent, and, 
others were bleached with age. I Have not myself seen any but 
elk horns, but hunters tolf me wat the spottededesr resorted, to 
a valley near Long’s Peak to shed their horns, I also came 

* The chalk had been impregnated some months before with a solution of 


phosphate of soda, but when usd was eticall , and had a hard. 
amooth surface, almost hke polished marble. 7 p i 
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upon a large number of elk horns ip a valley’ near Taryall, 
Creek, South Park, Colorado. í : 

‘t Near Estes Park some of the horns were so recent and in 
such good order, that I hoped togprocure come to take home ; 
bat on examining even the most recent closely, I found that they 
were all more or less injured by abrasion against some had 
substance, as I thought. Two hunters, named Comstock and 
Nugent, told me that with good glasses, from certain points 
which they named, they had seen the elk violently rubbing their 
heads against the rocks, with the view, as they supposed, of 
ridding themselves of their horns. I am sorry that I cannot 
contribute more accurate observations on the subject.” 

B. W.S. 





PIERRE ANTOINE FAVRE 


WE are called upon to chronicle the death, at Mar- 
seilles, on February 17, of Prof. Pierre Antoine Favre, 
whose name is so intimately connected with the history of 
thermo-chemistry. Born at Lyons, February 20, 1813, he 
entered upon a career of scientific study at Paris, devoting 
himself especially to chemistry, under the direction of 
Peligot. ‘After completing the usual course of study, he 
accepted a position in the laboratory of Prof. Audral, 
under whose guidance, as well as under that of Dr. Jecker, 
he made a series of researches in physiological chemistry} 
Returning to his former teacher, Prof. Peligot, at the 
Conservatoire des Aits et Métiers, in .the' capacity. of. 
assistant, he speedily created a reputation by his investi- 
tions in thermo-chemistry, and was appointed Assistant 
rofessor of Chemistry in the Medical Faculty of Paris. 
After filling this position for nine years, Favre was 
appointed to the Chair of Chemistry in the Scientific and 
Medical Faculties of Marseilles, Here his marked 
abilities caused his election as Dean of the Scientific 
Faculty. Failing health forced ehim to give up the active 
duties of his professorship in 1878. 

Favre’s first research (1843) was on the atomic weight: 
of zinc, and had in view the ascertaining of. its being a. 
whole multiple of that of hydrogen. Following this (1844) 
came an extensive rescarch on mannite, yielding a number 
of new and important reactions. The most noteworthy 
of his investigations in physiological chemistry were 
those on the blood of persons suffering from scorbutic 
complaints (1847), in which he signalled an increase of 
fibrine and a decrease of the number of corpuscles and on 
the composition and properties of the perspiration of the 
human bédy (1852). For this latter purpose he succeeded: 
in collecting no less than 40 litres of perspiration, a 
quantity which allowed him to discover the hydrotinic- 
acid peculiar to this liquid, as well as to show the pre- 
dominating presence of NaCl among its soluble con- 
stituents. Favre’s only contribution to technical chemistry 
was his proposal in 1856 to decompose the refuse sulphides. 
of the soda works by hydrochloric acid, and conduct the. 
sulphuretted hydrogen liberated to the pyrite furnaces or 
into solution of sulphurous acid. : 

Apart from the above-mentioned researches, his career 
as an investigator—extending over a period of nearly 
thirty years—was devoted almost exclusively to solving 
the problems of thermo-chemistry, devising necessary 
apparatus of the most exact precision, gathering an 
enormous mass of experimental data, @orrecting. and 

¿comparing the results of other workers, and elaborating’ 
the entire structureeof this important branch of chemical. 
poe For the first six years J. T. Silbermann, like 

imself at the time assistant in the Conservatoire des 
Arts et Métiers, was associated with him in thg investi 
gatidns. The first requisite for the correct determination’ 
of thermic equivalents was a series of calorimeters of the! 
utmost exactitude, and this want was met by the construc- 
tion of the two well-known pieces of apparatus bearing 
the ‘names of the two chemists. Tffe first, intended for 
the determination of the heat given off, by reactions 
between schfs and liquids, consists of a large mercurial 

. ° 
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thermometer with a reservoir of iron or glass inclosed by 
‘a non-conducting matefial. In the sides of the reservoir 
tubes of glass or platinum are introduced, extending deep 
into the mass of mercury. In these tubes the reactions 
‘between weighed amounts of various substances take 
place, and the heat given off to the surrounding mass of 


mercury causes a corresponding rise in the thermometer 
tube. The second apparatus devised for measuring the 
heat ensuing from the combustion of gases, is much more 
complicat being modelled after Dulong’s classical 
calorimeter, but altered in a variety of ways so as to 
ensure the utmost accuracy in the results. It is to these 
instruments, or modifications of the same, that we owe a 
large proportion of the data serving as a basis for our 
present knowledge of thermo-chemistry. Among the 
long series of observations carried out by their means, 
‘the most important were the series of experiments on com- 
bustions in oxygen gas; on the action of gases on each 
other, and on lquid or solid bodies ; on the influence of 
dimorphism on the heat evolved by combustion, as in 
-the case of red and vitreous phosphorus, where there is a 
-difference of 16 per cent. in the number of units of heat 
‘resulting from oxidation ; on the influence of polymerism, 
in which it was shown that the amount of heat evolve 
decreases with the increase of density in the vapour 
eerutns from combination with oxygen; on the pro- 
petty of metameric bodies to yield different degrees of 
‘heat; on the relative diminution in the heat evolved by 
the combustion of a compound body, compared with that 
due to the combustion of its various constituents ; on the 
combination of bases with acids, in which it was shown 
-tbat the amount of heat evolved by the union of equiva- 
lent quantities of different acids with a given base is 
nearly always the same; on the heat evolved by metallic 
precipitations ; on the heat developed by the solution of 
salts and gases; on the heat evolved by the absorption 
of gases in porous bodies, especially in connection with 
the condensation of hydrogen by means of palladium or 
platinum; on the phenomena of heat resulting from the 
mixture of liquids ; on the development of heat in con- 
nection with the compression of liquids; on the specific 
and latent heat of a number of bodies; on the heat 
developed by the electrolysis of various compounds, and 
on the development of heat in electric conductors, and in 
-electric action generally. Closely allied to some of the 
above researches were studies on the changes in volume. 
‘consequent upon solution ; on the dissociation of crystals; 
on the chemical effect of light; on electrolysis; and on 
the influence of pressure on solubility, in which connec- 
tion he ascertained that the solubility of certain salts was 
Ancreased when submitted to a pressure of from thirty to 
sixty atmospheres. Of the labour attendant upon the 
observation and recording of so extensive a series of 
experiments, it is difficult to form an adequate ilea. As 
a monument of the patient, painstaking, conscientious 
collation of valuable physical constants, they rank 
among the achievements of modern physical chemistry, 
while too much praise cannot be accorded to the address 
and ingenuity with which the mechanical difficulties of so 
wide and varied a range of experiment were successfully 
met and overcome. 

The results obtained by Favre alone or in connection 
with Silberma@in, united with those due to the classical 
contemporaneous researches of Andrews, form practically 
the basis of modern thermochemuistry,ethe introduction of 
their methods of exact measurement having much the 
same influence as Lavoisier’s introduction of the chemical 
balance. | Under the impetus given by their investiga- 
tions, Berthelot in Paris, sad especially Thomsen in 
Copenhageng have during the last decade rapidly per- 
fected and elaborated this subject, until at the present 
day there are few branches of chemical physics based on 
so fumerous and vafied experimental data. 

The labours, of Prof. Favre were recognised ineFrance 


by his nomination to the Legion of Honour, and by his 
election as a Corresponding Member of the Academy of 
Sciences in the Section of Chemistry. 


ARAGO 


WE recently gave some account of the inauguration 

of a statue to Arago at Perpignan. We now give 
an illustration of that statue, with some extracts from the in- 
teresting address delivered by Dr. Janssen, who was present 
at the ceremony as representative of the Paris Academy 
of Sciences. er speaking of Arago’s visit to Spain, 
and his election as a member of the Academy, Dr. 
Janssen went on to say :— 


The young physicist was not long in surpassing the 
hopes which they (the Academicians) had placed in him. 
Within two years of his election he had laid before the 
Academy many very important memoirs, and a noble 
discovery which gave birth to a beautiful chapter of 
optics, the discovery of chromatic polarisation, as it is 
now called. He abserved that peared light acquired 
certain entirely new properties when made to pass through 
properly prepared crystalline plates. The brilliant 
phenomena of colours to which polarised light could 
give birth in these circumstances had a great theoretical 
bearing, and in the hands of Arago they became the bases ot 
the most ingenious and important applications, the principle 
one being the invention of a polariscope which disclosed 
the least traces of polarised light, and which Arago was 
able to employ in determining the gaseous nature of the 
sun’s dazzling surface. 

Gentlemen, it was a great and glorious epoch for our 
Academy. The discoveries regarding light and the 
principles which regulated its phenomena succeeded each 
other almost regularly. Malus, Arago, and Fresnel were 
at the head of this great scientific movement in France. 
After Malus, who in 1808 discovered polarisation by 
reflexion, and a little later assigned its laws, Arago pub- 
lished this series of his beautiful works on chromatic 
polarisation, on circular polarisation, and the photometer; 
he adduced in favour of the wave theory the capital fact of 
the retarding influence of a thin metal plate in this system 
of two interfering rays of light. Finally Fresnel appeared 
on the scene, and this genius, so simple, yet so profound 
connected these discoveries without an effort, and attached 
them again to the principle of undulations, of which he 
showed the fruitfulness, and which in his hands received 
its final definite triumph. Arago then has taken his 
place in this aristocracy, but porary owes to him a 
still greater obligation. Thanks to his perspicacity in 
divining merit, thanks to the natural generosity of his 
disposition, exempt as it was from all jealousy, Fresnel, an 
obscure provincial engineer, was found out, encouraged, 
and called to Paris, where he had a situation. Arago 
formed a friendship for him which was never dimmed by 
a cloud and he missed no opportunity of supporting his 
works and the interests %of his fame. Between such 
rivals in glory, a sentiment so pure and noble is one of 
the finest spectacles which the human mind can offer us. 
Truly, gentlemen, posterity should delight to allowa moral 
share to Arago in the grand scientific monument which 
it has received from the genius of Fresnel. 

“The movement which produced these rematkable 
discoveries in light began to slacken when there came to 
us from Denmark in 1820, the announcement of a 
scientific fact of a very different character but of immense 
importahce, and which threw back on electricity almost . 
all the activity of the scientific world. Every one knows 
“Ersted and the discovery of the action of the current 
on the magnetjsed needle. Phe relations which ought to 

fte magnetism and electricity had long been foreseen, 
tut the common bond had always eluded those who 
attempted to seize it. Now the bridge was thrown, and 
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two distinct sciencts, in appearance so different, were 
resolved into one, and all the facts which they compre- 
hended were connected by one identical principle. If 
the theoretical consequences of (Ersted’s Ë peA Da were 
considerable, those which had regard to economic and 
industrial eens were incalculable, and were to 
cause a veritable revolution in the relations of mankind. 


But if this grand discovery opened out such vast horizons 
and disclosed a new world, it required the concourse of 
genius to effect the conquest. France has still the best 
part of this honour, thanks to Ampère and Arago. 
Within a week Œrsted’s experiments had been repeated 
before the Academy. Already Ampére brought before it 
his discovery of the reflex action of the currents, and he 





Arnaga 


had laid the foundation of that magnificent chapter of 
electro-dynamics, one of the finest, most profound, and 
most perfect of which the science of all times can boast, 
A weelglater and it was Arago’s turn, he having discovered 
the attractive action of the current in iron filings, a dis- 
covery of which he made good use as we shall soon see. 
Arago then, as he himself informed us, showed his 
experiments to Ampère, and these two great phgsicists 
for a brief period united their efforts. The object pursued 
was the magnetisation of steel by the ctirrent. From the 
first, Ampère guided by,his new views on the constitution 
of the magnetism in the et, saw at 8ncesthe con- 
ditions of success. He indicated that in order to obtain 
a steady and powerful magnetisation, it is necessary to 
. 





. 
roll up in screw-form a part of the wire conductor and at 
that point to place the needle ; ard his theory is so sure, 
so precise, that he assigned the position of the poles in the 
magnet so as to give in the spjyal the force of the current 
and the direction of the screw. The prediction has been 
entirely confirmed by experience. 

These leading experiments thus established the prin- 
ciple of the electro-magnet, on which has been based 
for the most part the mode of action in electric-tele- 
graphy. 

But all the world knows that this admirable mechanism 
by which the properties of the magnet are associated 
with those of electricity, has since received almost num- 
berless applications in science and industry. We might 
cite by the thousand these magneto-electric motors, these 
clocks which disseminate in every town the time which 
the electric wire draws up to a central regulator, these 
checks on the railway which arrest a train so efficiently in 
the presence of a danger signal, &c. 

And now, gentlemen, a still greater future seems 
reserved for the electro-magnet. This marvellous facilit 
of developing at a distance by means of a simple lectticale 
conducting wire a magnetic power capable of raising 
enormous weights occupies the engineers of the present 
day, and it seems that the time is not far distant when 
the telegraphic wire will transport afar mechanical force 
even as it now transmits human speech, = 

Such, gentlemen, were the fruits of the momentary 
union of these two men, so great and yet so different. 

Perpignan, to its great credit, pays this day to Arago, 
a portion of the debt of France. I desire to express here 
the hope that the city of Lyons will equally honour the 
memory of Ampére, the immortal founder of electro- 
dynamics, the geometric scholar, the philosopher who has 
pointed out the principle in galvanometry on which is 
based to-day the grand system of inter-oceanic telegraphy, 
the man, finally, whose candour equalled his genius, and 
whose slightest ideas are almost always marked with the 
stamp of keenness and profundity. 

In order to conclude the grand series of Arago’s dis- 
coveries, I ought to recall that of magnetism by rotation ; 
it belongs to the year 1824. Humboldt tells us that Arago 
made it on the slope of the beautiful hill at Greenwich 
during some operations bearing on the measurement of 
magnetic intensity. Arago remarked that a magnetic needle 
attained repose sooner when it oscillated within its copper 
frame than when separated, This was but the first link 
in a chafh of fertile truths which led Faraday to the 
great discovery of induction. 

. Gentlemen, it is impossible in sketching’ the life of 
Arago, not to recall the importance of his teaching 
and of the writings which he devoted to the 
diffusion of scientific learning. If his discoveries and 
his labours merit the recognition of posterity, his pen 
and his speech were the better part of the great influ- 
ence which he exercised in his time. We know with 
what avidity his memoirs were read on their appear- 
ance. The collection of our Annuaires du Bureau des 
Longitudes preserves also the trace of an ircident which 
shows the impatience of his readers. One year Arago, 
absorbed by some important work, allowed his Annuaire 
to appear without a summary. The press rebelled and 
made itself the echo of the public disple&sure, They 
even went the length of contending that the Bureau had 


Yailed in the duties which were imposed by its regulations, 


There was nothing of the kind ; but Arago understood to 
what an extent this sentiment was flattering to him, 
although expressed in an indirect and hardly eous 
manħer. He executed and published apart a memoir 
which wasegiven gratuitously to all purchasers of the 
Annuaire. His biographie memoirs, his academic 
reports, his sessional lectures, his analysis of correspon- 
dence as permanent secretary were? the object of an 
interestgwhich is never disappointed. His admimble 
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career at the Observatory has left memories which are | worker, has. sustained.this idea and has signalised: by 
still living among us. . Wherever Arago was. to read or | many claims all the: ways which can be devised-for 


speak there was eagerness to hear him, and this. eagerness 
was manifested by all classes and by men in all stages 
of education, from the sdéholar who was charmed to see 
with what art the master could, in treating a difficult 
subject, seize the side which would render it intelligible to 
all, to the a astonished at being able to understand 
and to receive clear, precise ideas on matters which he 
believed for him to be absolutely inaccessible. The cause 
of this success, gentlemen, lay in the harmony of mental 
and physical gifts, which I attempted to characterise at 
the beginning of this speech, They lay above all in that 
superior comprehension of subjects which he had deve- 
loped by his labours and discoveries. He who has 
created in science, teaches very differently from the most 
educated professor who has never stirred the bowels of a 
subject in order to get at fresh truths. There are three 
degrees in the knowledge of truth; namely, those of 
student, teacher, and discoverer. In order to practise in 
a superior manner in one of these degrees, it is necessary 
to be raised to.a stage which dominates it, As has been 
truly said, one does not thoroughly understand that which 
one is unable to teach. I say even that inventors alone 
can teach in a transcendent manner. That is not to say 
that allinventors are popular teachers. There are men of 
genius who like to hold themselves aloof, and whom it 
pteases to keep from others the truths of which they 
possessed themselves without effort ; there are others, who 
although rich in the faculties of invention, have none of 
those which make the professor. But when all these gifts 
are united, and when to a zealous spirit are added the 
faculties, of a superior mind, then we have one of these 
great popular teachers whose action extends over a whole 
epoch, Such was Arago, and such the real character of 
his greatness, 

Gentlemen, Arago’s writings shall not only have been 









-of service to the generation which enjoyed them so eagerly. 


We inherit them and we shall not be their sole posterity, 
Among them, indeed, how many chefs-d’@uvre will always 
be consulted, in spite of the advance of science, on 
account of the perfection of their form and their rare 
historical ideas, 

This. speech would be incomplete if we did not add 
some touches to the grand and sympathetic figure. Arago, 
indeed, has not only served science by his discoveries, his 
Jabours, his writings, and his teaching; he has served it 
also by the protection and the encouragemené which he 
delighted to lavish on the young philosophers of the future, 
on, inventors of merit, and on all those who called upon 
him with any title. Just now I cited the case of Fresnel, 
but twenty other examples, many of them illustrious, could 
still be invoked. 

If we survey our Comptes Rendus we shall see the name 
of Arago constantly intervening, whether he deals with 
an important discovery, a meritorious work, or a remark- 
able invention. If the affirmations which he makes, or 
the praises which he believes to be merited encounter 
opposition, his speech then takes fire, he becomes excited 
and indignant, and overturns all obstacles. How many 
have had him as their all powerful advocate, who have 
subsequently forgotten it? — . 

When Arago had to deliver a speech at the Academy 
on an important subject, it was. quite an event. We 
know by tradition, for example, the inipression caused at 
the sitting when Arago expounded. the discovery of 
Daguerre, and the interest, the pleasure, the admiration 
which. was produced in the hall on hearing this master of 
the mysteries ..of. light, revealing the operations which 
allowed of the fixing of the figure in the camera-obscura. 
Among so hany applications. which his perspicacity fore- 
saw for the admirable discovery, he was always struck by 
tbose which concemed astronomy: * 





Faye, one of Arago’s students and our eminent cc- 
. i 


the application of photography to celestial phenomena: 

Let us also recall-tbe sittings when Arago explained 
the success of Grenelle's operations in the boring of wells, 
with which he was desirous of endowing the capital, and 
which we owe to his sagacity and to the perseverance by 
which he was able to triumph over general incredulity. 

Finally among so many fruitful initiatives, let us remark 
in particular that which Arago took with regard to Vicat’s 
pension. Arago proposed that.a national pension should 
be given to the great engineer, to whom France owed so 
many fine works. There was only one almost. forgotten 
precedent. Arago wished to create abrilliant-one, This 
great spirit felt how much the institution of national 
pensions accorded to those who had wrought gloriously 
forthe benefit of the country, and who in the struggle 
have forgotten themselves, would produce dgvotedness to 
the country. Let us apply generally, gentlemen, the 
example which is offered to us utfder the patronage of 
Arago. Let us give to the men, never very numerous, 
whose conspicuous services have received the recognition 
of the country, hat proof of its justice. Then, even, 
though the recompense be materially modest, there will 
always be attached to it a special value, it will always 
excite the noblest emulation, because each reward that is 
thus offered in the name of the country becomes a 
medal. 

Gentlemen, ‘in the decline of his career, this great 
soul had worn out the body on which it had made such 
severe demands. His organs were no longer able to serve 
that powerful intelligence in realizing his scientific con- 
ceptions. Arago then gave a last proof of his generosity. 
Having conceived the project of a magnificent experiment 
on light, he went to the Academy, expounded his ideas, 
and invited the young philosophers to follow them out 
and to gather the glory of their realization. Thus it was 
that Foucault and Fizeau, aided by our eminent artist and 
colleague Bréguet, were brought to the works by which 
they have begun their great scientific reputation. 

Shortly after, Arago, broken by disease, and feeling 
his end near, wished to bid a last farewell to that Academy 
which had held so great a place in his life, of which he 
was the organ for so many years, and where his voice, 
listened to, loved, and admired, had resounded for almost 
half a century. His death, on October 2, 1853, was a loss 
to the whole world. . 





VESBIUSL 
ROF. A. SCACCHI, who has been for some time 
engaged in chemical investigations on the lava 
which issued from Vesuvius during the year 1631, has 
recently made an interesting communication to the Royal 
Academy of Sciences at Naples with regard to the 
probable presence in these deposits of a new metal. The 
material which Prof. Scacchi has operated upon consists 
of delicate yellow incrustations found in the crevices of the 
lava, in company with atacamite and azzumite, and has 
been named by him vesédue, while the supposed new 
metal is termed vesinum. Both words are derived from 
the ancient name for Vesuvius mentioned by Galen in his 
work, “De Morbis Curandis” (Book v, Chap. 12). Ves- 
bine is found to consist of silicates of copper, the alkalies, 
iron, aluminium, &c., together with small quanfities of 
the salts of what receives the name vesbic acid... The 
latter is obtained in an impure state—containing traces of 
iron, aluminium, lead, and copper—by evaporating the 
solution of yesbine in hydrochloric acid to 170° C., ex- 
tracting with water, treating the residue of silicic acid, 
and vesbiates with hydrochloric acid, filtering from. silicic 
agid, evaporaging again to po”, md extracting with water. 
The dark green residue thus obtained formed the material 
for the series of investigations.on which the discoverer 
f ! 
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' bases his claims*to the existence of the new element: 
The characteristic ‘properties ‘thus far noted are ‘the fol- 
` lowing :—When fused-with phosphor Salt, its compounds 
‘yield in the oxidising flame a reddish or ‘brownish 
` yellow beady:and in the reducing ‘flame a green bead. 
he alkaline vesbiates are soluble in water. The com- 
‘pounds with the other bases- are soluble in acids, but 
insoluble in water—with: the solitary exception of the 
manganese salt. The‘znc salt:is green, the silver 
salt is of a reddish yellow. The ‘acid solutions of 
the iron and aluminium salts are green. Addition 
of sulphuretted ‘hydrogen causes a ‘flocculent biown 
prepare, while the liquid assumes a deep azure blue 
ue—one of the most distinctive properties of the 
acid, The yellow vesbiate of potassium when fused, 
turns black, and if then cooled is insoluble. If on the 
contrary the temperature is further elevated, the fused: 
mass bec@mes transparent and is soluble on cooling. 
The analysis of the silver salt showed it to contain 47°58 
per cent. of vesbic acid. This would give 105'29 as the 
equivalent weight of vesbic acid, and an atomic weight of 

- about 130 or 162, according to the amount of oxygen in 
combination. $ 

‘In view of the small quantity of but three grammes of 
vesbic acid which Prof Beaccht has thus far succeeded in 
isolating, he very prudently desists from making any 
defimite claims with 1egard to the certainty of the existence 
of vesbium, until he has obtained quantities sufficient to 
insure purity in the compounds and exactness in the 
analytical results. 

Thus far it appears allied to vanadium or molybdenum, 
although not responding to the special tests of these 
metals. A more accurate determination of the atomic 
weight will also show whether it can fill the gaps in the 
groups containing these metals according to Mendeleeft’s 
classification. i T. H. NORTON 


PRIZES OF THE PARIS ACADEMY OF 
SCIENCES 
AT the annual meeting on March 1, the Academy of 
Sciences distributed a large number of prizes, 
besides the extraordınary prize awarded to Mr. Crookes 
for the ‘“ Ensemble de ses Expériences.” The Poncelet 
rize has been granted to M. Moutard, Professor at the 
boinèchnic School, for bis works in analysis; the Dal- 
mont prize to M. Collignon, Engineer of the Ponts et 
Chaussées, for similar services rendered to mechanics. 
M. Collignon is the author of a treatise on rational 
mechanics, containing not less than five large 8vo 
volumes. The Lalande prize was granted to Mr. Peters, 
the well-known astronomer of Clinton, for the discovery 
of forty-three small planets, eighteen of them discovered 
in 1879. M. Trouvelot, the French astronomer who was 
banished in 1851, and settled in the United States, took 
the Valz prize for his descriptive designs of Mars, Jupiter, 
and Saturn, which are exhibited in the large hall of the 
Paris Observatory. M.Trouvelot’s observations on Jupiter's 
spor were considered as deServing of special mention. 
he Lacaze prize for physics was awarded to M. Leroux, 
Professor to the School of Pharmacy for his researches on 
‘vapours, on chronographs, magneto-electrie machines, 
and peripolar induction. The Lacaze prize for chemistry 
was granted to M. Lecoq de Boisbaudran for his discovery 
of gallium è 
A large number of the questions proposed for solution 
by the commissions of the Academy, have been left un- 
solved and unrewarded, such às the Plumey prize for 
improvements in steam navigation, the gređt prize of 
mechanics for any invention tending to enlarge the 
efficiency of French men-of-war, the Damoiseau prize fer a 
revision of the theary of Jupiter's satellites, the Vaillant 
prize for improvements” in phonetic telegraphy, fhe 
Breant prize (4,000/.) for a remedy against choleraic 
infection, and others, e 
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It is alleged that the failure of these competitions is 
‘ caused by the too narrow limitsimposed on the competi- 
‘tors, and the want of interest felt by the learned pfblic in 
the proposed subjects. It may be noticed that the practice 
of rewarding men of sciencé for the whole of their works 
is gradually gaining ground... Mr. Crookes’s prize, an 
“ extraordinary” one, was proclaimed after all the 
others. ; 
` One of the most important functions of the Academy 
of Sciences is the distribution of these annual prizes, the 
number of which is considerable—not less than thirty- 
one, whose aggregate value is about 10,000}, exclusive 
of the Breant prize for cholera (4,0004). Four of these 
prizes are paid out of public money, others from sums 
bequeathed by individuals -whose number is yearly in- 
creasing. Generally these sums are vested in the funds, 
and the interest is employed in granting prizes, some- 
times yearly, sometimes every two or three or four years. 
Some of the prizes to be delivered ın 1880 are an exception 
to the rule, and the money 1s to be given af once 1f any one 
be found deserving it, according to the verdict of the 
Academical Commission. 

The sitting was opened by an address delivered by M. 
Daubrée, and after the proclamation of the prizes, M, Ber- 
trand, Perpetual Secretary, read the ¢loge of M. Belgrand, 
a free Academician, who died recently. fie was engineer of 
the Ponts et Chaussées, and the head of the water service in 
the city of Pans. It was M. Belgrand who superinténded 
the construction of the aqueduct, which from an immense 
distance brings within the fortifications of Paris an 
inexhaustible supply of pure spring water. In prefacing 
his address M. Bertrand remarked that the number of 
departed academicians who, from 1666 up to 1880 had not 
had the advantage of having their ¢/age pronounced by the 
Perpetual Secretary, amounts to seventy-two, ‘amongst 
whom are Napoleon I., who was a mémber of the section 
of Mechanics, Leon Foucault, and Arago | 





ARTIFICIAL DIAMONDS 


AN unusually large audience gathered at the Royal 
Society last Thursday to hear Mr. Hannay’s account 
of his artificial diamonds. 
The President, after inviting discussion of the paper 
by Messrs. Hannay and Hogarth, observed that probably 
the large audience had assembled more especially in 
consequence of the general interest attaching to the next 
aper @n the artificial formation of the diamond, and he 
elt that the valuable investigation just detailed showed 
Mr. Hannay to be a person worthy of attention when he 
claimed to have made even sọ startling a discovery as 
that on the face of this next communication, With 
regard to this the President observed that the attitude of 
science was always sceptical, and the Society would need 
ample proof that the metamorphosis of carbon into 
diamond had been really effected. But when once it has 
been proved, even with regard to’ the most EA 
particle, the scepticism of scientific men would cease for 
ever. And he reminded the Society that the present was 
only a preliminary notice dealing with the statement that 
headed it, and that a more complete memoir detailing 
the process would be eagerly expected by the Fellows of 
the Royal Society. 
The following paper 
Prof. Stokes :— , 


While pursuing my researches into the solubility of 
soids in gases, I noticed that many bodies, such as 
silica, alumina, and oxide of zinc, which aye insoluble 
ih water at ordinary temperatures, dissolve to a very 
considesable extent when treated with water-gas at a very 
high pressure. It occured to me that a solvent might be 
found for carbon ; and as gaseous, solution nearly always 
yields crystalline solid on withdrawing the solvent or 
lowering its solvent power, it seemed probable that the 


° 
by Mr. Hannay was then read by 
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carbon might be depésited in the crystalline state. After 
@ large number of e jments, it was found that ordinary 
carben, such as charcoal, lampblack, or graphite, were 
not affected by the most probable solvents I could think 
of, chemical action taking the place of solution. 

A curious reaction, however, was noticed, which seemed 
likely to yield carbon in the nascent state, and so allow of 
its being easily dissolved. When a gas containing carbon 
and hydrogen is heated under pressure in presence of cer- 
tain metals its hydrogen is attracted by the metal, and its 
carbon left free. This, as Prof. Stokes has suggested to 
me, may be explained by the discovery of Professors 
Liveing and Dewar, that hydrogen has at very high 
temperatures a very strong affinity for certain metals, 
notably magnesium, forming extremely stable compounds 
therewith. 

When the carbon is set free from the hydrocarbon in 
presence of a stable compound containing nitrogen, the 
whole being near a red heat and under a very high 
pressure, the carbon is so acted zyon by the nitrogen 
compound that it is obtained in the clear, transparent 
form of the diamond. The great difficulty lies in the 
construction of an inclosing vessel strong enough to with- 
stand the enormous pressure and high temperature, tubes 
constructed on the gun-barrel principle (with a wrought 
iron coil), of only half an inch bore and four inches 
external diameter, being torn open in nine cases out of 
tens 

The carbon obtained in the successful experiments is 
as hard as natural diamond, scratching all other crystals 
and it does not affect polarised light. I have obtaine 
crystals with curved faces belonging to the octahedral 
form, and diamond is the only substance crystallising in 
this manner. The crystals burn easily on thin platinum- 
foil over a good blowpipe, and leave no residue, and after 
two days’ immersion in hydrofluoric acid they show no 
sign of dissolving, even When boiled. On heating a 
splinter in the electric arc, it turned black—a very 
characteristic reaction of diamond. 

Lastly, a little apparatus was constructed for effecting a 
combustion of the crystals and determining their composi- 
tion. The ordinary organic analysis method was used, 
but the diamond crystals were laid on a thin piece of 
platinum-foil, and this was ignited by an electric current, 
and the combustion conducted in pure oxygen. The 
result obtained was, that the sample (14 mgrms.) con- 
tained 9785 per cent. of carbon, a very close approxima- 
tion, considering the small quantity at my disposal. The 
apparatus and all analyses will be fully described in a 
future paper. 


Extract from a letter from Mr. Hannay, dated February 23. 

“I forgot, in the preliminary notice, to mention that 
the specific gravity of the diamond I have obtained ranges 
as high as 3'5 ; this being determined by flotation, using 
a mixture of bromide and fluoride of arsenic.” 

The President having called for any observations on the 
notice by Mr. Hannay, Mr. Maskelyne said that the 
present differed from the numerous announcements and 
other communications that have been heretofore made to 
scientific societies at various times purporting to record 
the artificial production of the diamond in this, that here 
the product so glarmed to have been manufactured is 
really diamond. He had himself proved this by the 
simple tests of the mineralogist. He fad deeply abraded 
topaz and sapphire with a particle of tHe substance and 
abraded them with the greatest ease ; the angle of the 
cleavages of a crystallme fragment sent him by Mr. 
Hannay was the angle between faces of the regular octa- 
hedron, and he had burnt a small grain of the substance 
on a platinunf foil with the characteristic glo% of the 
diamond, and without its leaving a residue. And on 
pone light it hadeno action—or rather one particle 

d avery slight action, just as many diamonds have when 


e . - x. 





turned between crossed tourmalines, ahd the lustre of the 
body was truly adamantine. All the particles he had seen 
as yet were fragments ; none were complete crystals. They 
were characterised by the laminated structure of diamond. 
One indeed forwarded to him by Prof. Roscoe had exactly 
the appearance of a chip from a small diamond that might 
originally have been from 3th to synd of a carat in size ; 
it may have been about yẹsth of a carat in weight itself. 
Prof. Roscoe had recognised the close similarity of this 
fragment to one of native diamond, and had declared his 
scepticism of the reality of the transmutation of carbon 
until it should be proved to be an established -scientific 
result; and Mr. Maskelyne considered Prof. Roscoe was 
primé facie justified in this scepticism, and wished, on the 
part of Prof. Roscoe, to place on record this hesitation on his 
part to accept the results claimed by Mr. Hannay without 
further proof, though no one would accept them when 
proved with greater pleasure than would Prof. Roscoe. 
And, on the other hand, Mr. Maskelyne, while supporting 
warmly the observations of the President, and ein cheatine 
for the Royal Society its prerogative of holding a sceptical 
attitude towards new discoveries, and especially towards 
one so noveland sflong desiderated as this, felt confident 
that the gentleman whose beautiful investigation had led 
him up to what might so well be the threshold of this 
discovery, may, until at least his further communication 
shall have been made, be fairly credited with the moral 
qualities that would render any approach to falsification 
of his results impossible. At the same time the ngid 
scrutiny of science must be called in to establish or refute 
those results, and the advantage of such a process and of 
the sceptical attitude that dictates it, is all to the advantage 
of him whose results are thus accepted. Mr. Maskelyne 
observed that the employment of a nitrogen compound 
appeared to be a novel and most important feature in 
Mr. Hannay’s process, though what compound he used 
was not yet publicly announced. One point of difference 
he had observed in Mr. Hannay’s fragments distinguish- 
ing them from ordinary “cleavage” diamond is that they 
present sometimes a curved lamination, which he would 
designate as a kind of nacreous lamination, like the 
rounded and parallel scales of mother-of-pearl. Prof. 
Stokes subsequently illustrated this by a drawing on the 
black board. Mr. Maskelyne subsequently explained that 
his own share in announcing Mr. Hannay’s discovery was. 
undertaken with that gentleman’s concurrence as asserting 
his priority of claim. . 

Mr. Hulke suggested tbat the fragmentary character of 
the diamonds might be due to the disruption caused by 
gaseous inclosures in them on the removal of the enormous. 
pressure under which they were formed. 

. Prof. Dewar remarked that the somewhat indefinite 
statements in Mr. Hannay’s paper of the presence of a 
stable compound of nitrogen being necessary for the suc- 
cess of the process bear a strong analogy with known 
facts regarding the formation of graphite. Until within 
the last few years the transformation of carbon into the form 
of graphite had only succegded by dissolving it in cast- 
iron. This involves a temperature of twelve or fourteen 
hundred degrees; but Dr. Pauli had shown that the oxida- 
tion of cyanides in crude caustic soda at a temperature 
not exceeding a low red heat, say 500°, resulted in the 
production of a quantity of graphite. Now under ordinary 
conditions of pression diamond will withstand a gieh 
temperature without changing into the stable form, 
and in this it resembles graphite. From all that is 
known of the thermal relation of diamond and graphite 
it would „appear that the passage from the one state 
to the other inyolves little or no absorption or evolution 
of, heat—quite unlike the corresponding changes in the 
alfotropic modification of phosphor; and therefore it 
would appgar that some sugh pr&cess of separating 
nascent carbon, probably through the presence of cyanides, 
at a relatively low temperature aad under great pressure, 
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is one not unlikely to produce the diamond form of 
carbon. 

Some questions asked by Mr. De la Rue and by Dr. 
Debus regarding the principle of Mr. Hannay’s process 
were responded to by Prof. Stokes, who pointed out the 
relation of the process sketched at present only in outline 
by Mr. Hannay, and the paper which had been commu- 
nicated just previously to it by that gentleman. 

A large tube some four inches in diameter, made of 
wrought iron, and bored with a small cylindrical hollow 
along its axis, was shown as one of the tubes in which 
Mr. Hannay’s experiments were performed. 





NOTES 


Tue following grants have been made by the Council of the 
Chemical Society from their Research Fund :~r1ool. to Dr. C, 
R. A. Wright, for determinations of chemical affinities in terms 
of electrical magnituftes; roof. to Mr, F. D. Brown, for 
experiments on vapour tensions. 


Mr, J. R. Hryp has been elected pigsident of the Astro- 
nomical Society. 


Tae French Government has appointed M. Hervé-Mangon, 
the new director of the Conservatoire des Arts et Métiers, as one 
of its representatives in the International Metric Commission. 
The death of General Morin has created a vacancy on the Com- 
mittee of the Breteuil International Observatory, This observa- 
tory has been constructed in the Paic de Saint Cloud on the site 
of an old imperial mansion, at the expense of the associated 
nations, The contribution levied is in proportion to the popula- 
tion multiplied by one, if the nation does not make any use of 
the metric system, by two if the metric system is permissive as in 
the United States, and by three if it is the only legal measure as 
in Belgium, Italy, or France. The president of the Committee 
is General Ibanez (Spain), the secretary, Dr. Hirsch (Switzer- 
land), and the director of the Breteul Observatory Dr. Broch 
(Norway). England declined to join the Association. Bavaria, 
Saxony, and Wurtemberg has each a vote and a representative, 
as well as Prussia, 


THE boring of the St. Gothard Tunnel was completed on 
Sunday morning at 9 o’clock, The length of the tunnel is 9} 
miles, and the boring was begun in 1872, with machinery worked 
by compressed air, devised by the engineer, Prof. Colladon, of 
Geneva ; the piercing of the tunnel has taken seven years and 
five months, The tunnel is expected to be ready for traffic by 
the end of September, and the entire system of which it is the 
centre in the summer of 1882. 


THE savage process of producing fire by the friction of wood, 
so often described in books of travel, but seldom seen in this 
country, was performed by Farini’s Zulus at the Westminster 
Aquarium on Monday, in the presence of Dr. Tylor, Gen. Lane 
Fox, Mr. Francis Galton, Cole Godwin-Austen, and other 
members of the Anthropological Institute. Some straw being 
laid on the ground as a bed, two sticks were placed on it a few 
inches apart to form a suppoit for the third stick, which was 
laid across them, having a deep notch cut in it to receive the 
blunt point of the drilling-stick ; this was twirled lke a choco- 
late-ffiuller between the palms of the hands, and when the 
twirler’s hands reached the bottom they were either dexterously 
shifted to the top again, or another of the Africans squatting 
round took on and relieved the first. A spark was got in the 
charred dust in about five minutes, and was recgived with shouts 
and leaps of delight by the fire-makers, one of whom, carefully 
shielding it in a handful of the straw, soon fanned it into a flame. 
We understand that the opeMation will be made a regulat part 
of the afternoon performance of these interesting barbarians. 
They are physically fine sgecimens of the Kafir type, varying in 
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complexion from negroid blackness in some of the men to dark 
café au lait colour in the women. Their show-scenes, such a& 
the marriage procession, war-dance, &c., are genuine exhibitions 
of native life, The Zulus are ġp exuberant health and spirits, 
and as yet but little spoilt by contact with civilisation, 


THERE died at the Rectory, Newcastle Ljoas, Hazlehatch, 
county of Dublin, on January 20, the Rev. Eugene O’Meara, 
M.A., for some nineteen years curate of Saint Mark’s Parish, in 
the City of Dublin, and for nineteen other years Rector of 
Newcastle Lyons, Amidst the hard struggles of a laborious 
life Mr, O’Meara found time to do some scientific work, on 
account of which he deserves a brief notice in our columns, 
Born about the year 1815, he entered Trinity College, Dublin, 
in 1834, taking his B.A. degree in 1840, and that of M.A. in 
1858. He soon obtained the post of Curate in St, Mark’s, one 
of the poorest parishes in Dublin. Finding the necessity of 
having some definite object of research to serve him as a recreation 
after the toils of his daily labours, O’Meara began the study of 
the diatoms, attracted to them at first by the ease with which 
their siliceous frustules could be preserved and observed. He 
soon showed that he had a good eye for minute differences in 
outline and markings, and many a refreshing hour was spent by 
him in the investigation of the seemingly endless forms, for we 
will not call them species, of these interesting alge. His first 
published communication was made to the British Association at 
its meeting in Dublin in August, 1857, on ‘Diatoms occurring 
in the Chalk of the County Antrim ;” this was speedily followed 
by “Notes on Diatoms and Sponge Spicules in the Cambrian 
Rocks of Bray Head, near Dublin;” and a very long list might 
indeed be given of his numerous contributions to a catalogue of 
Irish diatoms, and of his descriptions of new forms. He 
was one of the original founders, of the Dublin Microscopical 
Club, and continued to the very last one of its most diligent 
working memberr, It ought to be remembered that all this work 
was done at stray leisure moments snatched from more serious 
business ; and however open to criticism his largest work, the 
“ Report on Insh Diatomacez,” is, none were more conscious of 
its defects than its author. Pleasant and cheerful in his manners, 
he was often a great source of encouragement to his many 
friends. The small circle in Dublin, bound together by many ties 
for these now more than twenty-five years, will very sadly feel 
his loss, and there are doubtless others, too, who, when they 
read thi€ notice, will sympathise with them, and feel that they 
may add to the names of Harvey, Jones, Kinahan, and Moore, 
that of O'Meara, 


THE Municipal Council of Paris have decided with respect to 
the electric lighting of the Avenue de l’Opéra, to continue the 
agreement with the Jablochhoff Company up to May 1, 1881. 
We understand the gas experiments in the Rue de Quatre Sep- 
tembre are not to be continued. 


THROUGH the Clarendon Press, Col. A. R., Clarke, C.B., is 
about to publish a treatise on Geodesy, in which the whole 
subject is treated in the light of the latest researches. 


A TELEGRAM from Prof. Milne, of Japan, to Wof, John 
Perry, dated February 25, at 2 p.m., states @hat there had just 
occurred in Yedo a severe earthquake, Prof. Perry states that 
about two months &go occurred the most severe earthquake felt 
in Yedo for twenty years, so that we must regard the present as 
a period of great seismic activity. Mr. F. V. Dickins, writing 
te the Zier in connection with this announcement, states that 
up to thg end of 1878, when he left Japan, gfter some years 
residence in that country, the natives constantly predicted severe 
and destructive earthquakes in this present year 1880, ‘‘ The 
Japanese are singularly accurate observérs of natural phenomena 
and ef their cyclical period, and are also, according t> the 
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experience of residents Mnong them, unrivalled weather prophets- , 


Mr. Perry's news confirms jn a remarkable manner the precision 
of their calculation, based no doubt upon a close observation of 
seismic periods,” 


Tux last number of the Transartions «of the Institution of 
Engineers and Shipbuilders in Scotland contains an elaborate 
paper, amply ilistrated by plates, on the proposed Forth Bridge, 
with some remarks on the structure and cause of the fall of the 
Tay Bridge, by Mr, St. John V. Day,.C.E, 


AN unusually well organised and successful conversasione 
was held by the se Natural History Society on 
February 25. 

Tue Royal Order of’ the om has been bestowed upon 
Prof. Pettenkofer, of the University of Munich, so widely and 
deservedly known by his researches in chemical hygiene. 


Own: the completion of Prof. W, K. Parker’s course of lectures 
at the Royal College of Surgeons, Prof. W. H. Flower’s have 
commenced, in continuation of his previous series, of lectures on 
the Comparative Anatomy of Man. We expect to give a full 
account of these lectures in future numbers of NATURE. 


AT the end of a discussion in the last session of the Paris 
Academy of Sciences, with regard to the dissociation of chloral 
hydrate in the gaseous state, Prof. Sainte-Claire Deville gave 
utterance to the following frank expressions of belief in modern 
theories :—‘‘I admit neither Avogadro’s law, nor atoms, nor 
molecules, nor forces, nor particular states of matter, and I utterly 
refuse to believe in what I can- neither see nor imagine. I confess 

` that if complex combinations were invariably decomposed before 
undergoing volatilisation, my opinion would. in no wise be 
changed. While, waiting for “absolute proofs I find that the 
chlorides of ammonium, and of the volatile organic bases, as 
well as a considerable number of bodies, occupy eight volumes 
in the gaseous state ý and I admit that which I see, as long as I 
do not believe that my eyes are betraying me, or that I am 
labouring under a hallucination. It is this which remains to be 
shown, 3” 


As the laws of the Rati of great surfaces of water have 
hitherto been but insnfficiently known, the’ Municipality’ of 
Neuchatel has entrusted Professors Rougemont, Weber, and 
Raoul Pictet with the measurement during the thaw of the 
frozen lake, of the thickness of ice ın 1ts various parts. The ice, 
in opposition to what was observed on the Jakes of Morat and 
Bienne, had a very varying thickness. Close to the shores its 
thickness was about 25 centimetres; at a distance of 100 metres 
from shore it was 14 centim., and further out the ice was so thin 
that it could not support the weight of a man; but some 15 
metres further off the ice reached anew a thickness of 10 centi- 
metres and more, and the greatest thickness was discovered in 
the middle of the lake, where it reached as much as 43 centi- 
metres, being formed by the superposition of pieces of floating 
ice. It is worthy of notice that nearly throughout the surface of 
the lake, the ice was covered with a red powder, which some- 
times coloured the ice and even the cracks in it with.an intense 
red colour, The powder will be analysed to discover whether it 
is not due*to diatomaceze, 

THE pilous system in man is just now attracting a special amount. 
of attention from physiologists. Not only haye Mad. Royer and 
Mr. Stamland Wake treated the subject from various points of 
view~—the former considering it in reference to the question of 
atavism and dts relation to certain changed conditions of the 
dental system— but Dr. Ecker also has contributed his part to 
the disenssion by passing in, review the anomalies of the hairy 
system in man. The instances of hyrertrichosis in woman, col- 
lected by him, include cafes from the time of Aristotle to our 
own daye Herr Ecker having himself assisted at the autopsy at 
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Friburg of a woman, otherwise of normal development, with 
thick moustaches and a long flowing beard, 


A “Pakis engineer, M. de Combettes (we learn fae Le 
Nature), has contrived a curious toy, in which imitation fish are 
made to perform evolutions in a vessel of water. The fish are 
of tin similar to ‘those sometimes drawn abont with a magnet. 
But in the present case the mechanism is concealed, and at the 
operator’s will the fish swim in circles, now in oné direction, 
now in the opposite. In the wooden support of the vessel is 


| concealed a small magneto-electric motor, which acts on a piece 


of oft iron in the fish, and by its motion carries them along with 
it. Wath the aid of a commutator the motion is reversed. 


Ciel et Terre is the title of anew popular journal of Astronomy 
and Meteorology, to be published fortnightly at Brussels, edited 
by several astronomers and meteorologists of Brussels Obser- 


. vatory. 


“A Year’s Work in Garden and “Greenhouse,” by Mr. 
George Glenny (Chatto and Windus) will, we have no doubt, be 
found serviceable to amateurs, 


Tue Annual Reports for 1878-9 of the Belfast Naturalists’ 
Field Club speak” favourably of its progress’and of increased 
work by the members. Several of the papers read are given -in 
abstract ; they are mostly geological. © 


THE Natural History Journal of the Societies of Friends’. 
Schools for February is as good and varied as usual, There 
is an interesting paper on ‘‘Some freaks of ,Polypods and 
Heatstongue,” by, Mr. J. E. Clark, with a fine photograph 
from nature, 


THE Second Annual Report of the Dulwich College Science 
Society, speaks favourably of its’ progress. Some good papers 
by members of the Society are given in the report, and others by 
outsiders, as Mr; W. L. Distant on Entomology, and ME, 
Meldola on Spectrum Analysis, 


From the Harvard Museum of Comparative Zoology we have 
received a useful “List of Dredging Stations occupied by the 
U.S. Coast Survey Steamers Corwin, Bbb, Hassler, and Blake 
from 1867 to-1879.” 7 


THE Algerian paper Akňbor ‘announces the formation of an 
Algerian Company for cultivation’ of the Sahara, The means 
proposed are the systematic boring of artesian wells in carefully 
selected spots) The Company is to be connected somehow 
with the future Transalgerian Railway Company. 


Mr. F. WATTERS, one of H.M.’s Consuls in China, has 
lately published at Shanghai a work, entitled ‘A Guide to the 
Tablets in a Temple of Confucius,” which forms a complete key 
to the official hagiology of China, 


From Cooktown in Queensland it is announced that some 
Chinese have formed a compamy and taken land for growing 
sugar, rice, and coffee. They are thonght to have a good chance 
of success, as the soil is very rich, 


THE additions to the Zoological Society’s Gardens during the 
past week include a Fallow Deer (Cavus dama), European, 
presented by Mr. Louis Hirsch ; a Scops Eared Owl (Scops Ris), 
European, two Rufous-necked Weayer Birds. (Ayphantornis 
textor) from West Africa, presented by Mr, W., H. St. Quintin ; 
an Allen’s Galago (Galago alleni) from Fernando Po, a Serval 
(felis serval), a Rroad-fionted Crocodile (Crocodilus frontattsy 
from West Africa, eight Mandarin Ducks (Are galericulata). 
from China, eight Summer Ducks (Aig sponsa}, a Kittiwake 


. Gall (Rissa tnidact{la) from Nort America, two Grey-headed’ 


Lote Birds (Agapornis cana) from Madagascar, five Common. 
Lapwings {Vanellus cristatus), European, purchased. ' 
e 
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THE- GREAT SO UTHERN COMET 


BY letters from Mr. ‘Gill received by! the mail’ leaving Cape 
Town on February 3, if appears that the large comet of 
which Dr. Gould telegraphed from Buenos Ayres was discovered, 
far'at least as regards a part of the tail, on eed Be I, from 
the west'side of Table Mountain. Mr. Gill received mation 
that a comet’s tail ‘‘ had been seen to set,” from this quarter on 
‘the following afternoon, and the same evening the extreme pation 
of the tail was visible oyer the mountain fiom the Royal Obser- 
vatory ; by going a quarter of a mile south of the Observatory, 
the near*shoulder of the mountain was cleared, and the’ tail, 
i idly brightening, was traced further; it passed p arallel to 
ine 2 ting joining B and 3 Gruis, about 10 to W., but could not be 
eyond the former 'star, Mr. Gill thought the nucleus 

Trad set almost at sunset, 

“The following telegram has been received’ by the Academy of 
Sciences at Paris from the Emperor of Brazil, who takes a per- 
sonal interest in the affairs of the Observatory at Rio Janeiro, 
which is in charge of M, Liais:—‘‘Rio de Janeiro, 20 février, 
1880, Deuxitme note,de Liais. -Cométe seulement observée 
4 et 8, Renseignements; observations faites ailleurs, Ap- 
proximativement, distance périhélie, 0°05 à O'10; passage péri- 
hélie, 11; inclinaison, 80°; longitude du nœud ascendant, 120; 
longitnde du périhélie, 85° ”—PED, ALCANPARA,” 

If the time of perihelion passage is assumed February I5 
G.M.T., and the perihelion distance 0'075, with direct motion 
in the orbit, the comet’s position on February 2 at 8h. 30m. 
mean time.at the Cape would. be in R.A. 314°, with 22° south 
declination ;.:so that it-would be distant- only abont 5° from the 
sun, thus confirming Mr, Gill’s conjecture. as to ma pete of 
the nucleus, but.unless the.comet became very rapidly fainter, 
after perihelion, it is difficult to explain with the aboye slemena 
its not being observed in Europe. 

The last great comet which was observed ‘in ‘the southern 
neler without becoming visible in these'latitudes was that 

of January, 1865, which had also a small perhelon distance 
with large inclination ; this comet was north of the ecliptic less 
than twenty-eight hours, It became suddenly visible in Tas- 
mania, near the western horizon, on January 17, and' was 
observed until the last week in March. The best orbit is that 


ea by Mr. Tebbutt, from his own observations at Windsor,- 


S.W. (Astron. Nach., No. 1541). 


Ei “GEOLOGICAL NOTES 


A LITTLE pamphlet under the title of “Mélanges géolo- 
giques,” by MM, Cogels and Baron van Ertborn, has just 
appeared at Antwerp, im which some interesting new facts are 
given respecting the post-tertiary formations of Belgium. Much 
controversy has for a long time,been carried on as to the relative 
positions of some of the {quaternary deposits of that country. 
The “Sables campiniens” and thé “Limon hesbayen” were 
regarded by Dumont as of contemporaneous origin, albeit he 
placed the Limon above the Sables in the legend of his geological 
map of Belgium, D’Omalius d’Halloy and-M, Dewalque ranged 
the Hesbayan mud above the Campinian sands ead 
MM. ‘Winkler, Cogels, and. Van den Broeck, on the other hand, 
have concluded the reverse to be the moire probable order. But 
in no case had the true order of succession been obseived in any 
sate section. This question, which might have been answered 

oor a few shallow borings, appears to have been recently, 
a tiled., in this way by the gentlemen above named. They have 
found that at Menin and Courtrai, places some ten kilometies 
apart,-the same order of sequence is observable, and that in 
each case the yellow sands of the Campinian series overlie the 
yellow and grey‘ mud wa Cyclas, Tapi, i, gmn, &e., foraing 
the Hesbayan zone.~-: . 


THE same akos have i ina similar manner fixed the horizon 
of the@eposit from-which were obtained the numerous bones of 
the mammoth found in 1860, the more perfect of which form so 
imposing a part of the remarkable collections in the Brussels 
Museum, According to their reading of the ‘data the following 


is the section at Lierre: — 
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Thei sands containing Panofes mienardi and Peciunculus pilosus, 
which MM. Cogels and Ertborn inglude in théir widely dis 
tributed .“Antwerpian” group were evidently succeeded mm ‘the 
Lierre district by a wide marsh which must have been a favourite 
haunt of the mammoth and its c#ntemporaries, ue 
geological formations of the neighbourhood of Antw 
chronological order these writers decals them as capable o the 
following subdivisions + 4 5 


Polder clay e a e a n, a aks ee 
Stratified sand with derivative eres oes 
Peat... ss sas 
Grey clay... ia’ oau Seo REY ive 
Peaty black Clay asi a yal nee ee 
White sand Seyri ik oes 
Sand Det Sed 
Massive argillaceous sand ae 
Stratified sands and clays .., . 
Gravel and shell dris ase Peas > 
Stratified sands and sandy clays 
Peat and peaty clay .. 
Various sands with Tikes and rolled shetis, 
bones sz situ or rolled... i 
Sandy clay with marine shells, gravis af Tawar’ y 
pebbles, and large sone pune Quaternary.) =; 





pote teed. 
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D. Sands with Cor- | Sands with |. pia mp 
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C. Upper shell-bed | antiguum. | oiya, z KE 
S Mie sands .. á Scaldestan. i 
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nitic sand Lsocardia |° fh 
Gravels cor. 
Sands with Soke . = 
Glatconitic sand .. 4 Zerebratu/a > Diestian, 
arate . 
Sands wi 
Back, Blaficonitio . Prtuncilie 
sand pilosus.” 
Green or black 
glauconitic sand, 
pure or argilla- 
ceous ae 
Do. with or without i 
fae scattered | Sands with z Antwerpian.) Miocene. 
pe Panopea 
Binish-grey ei menard, 
ceous sfnd, glau- 
conitic black 
sand .. 
Gravels, ‘and. large 
rolled blocks, i 
Boom clay ... Rupelian ... Oligocene. 





IN a recent communication to the Royal Geological Society of 
Cornwall Mr. J. H. Collins continues his observations on:the 
existence of Lower Silwian rocks in Cornwall, and shows ‘that 


` they cover a much larger area than has been supposed,- He has 


found remains of Orthzs in the quartzite of Manaccan like those 
already known from the quaitzite-of Carn. Gowan, .He jis 
en in a microscopical and chemical investigation of the, 
hornblende: rock and serpentine of the-same district, and is’ 

disposed to regard these masses as highly altered Lower Silurian 
stratified rocks. 


s 
Pror. MARSH chronicles the discovery of a new species of 
Sautanodon from the upper Jurassic series of Wyoming. Since* 
the first discovery of the genus by him eight additional specimens: 
have been obtained, enabling him to distinguish two species (Sv 
natans, the original form, and S. discus), and to throw consider- 
able light on the limbs of this interesting type of mgsozoic rep-, 
tile, which he regards as Poe an earlier stage of differentia-, 
Ichthyosaurus. : 

UNDER the namé.of Titanomorphite, A, von aaah describes- 

a néw lime-titanata from the gneiss of,the Eulengebirgeș -Iti 
forms a aeons ular aggregate surrounding kernels of rutile: 
or titanic. iron, which it must be regarded as an alterati¢n-pro~’ 
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duct. Its theoretical cofaposition he gives as—titanic acid, 74°55 ; 
elime, 25°45; or CaO, 2TjO, 


In’ his recent annual address to the “Geologische Reichs- 
anstalt” at Vienna, Ritter von Hauer gives some interesting 
‘particulars regarding the step that have been taken to investi- 
gate the geological structure of Austria’s last territorial acquisi- 
tion. On the occupation of Bosnia and Herzegovina, the 
Government requested the director of the Reichsanstalt to make 
a geological reconnaissance of these provinces, which had formed 
until that time an almost totally unknown tract of Europe, 
though their area at least equalled that of Bohemia and Saxony 
combined, Their rough mountainous character and want of 
means of communication and transit made the task by no means 
a light one. An original plan of co-operation with the Geolo- 
gical Survey of Hungary had to be abandoned on account of 
the want of disposable force in that service, and the work was 
accordingly undertaken by three members of the Austrian Sur- 
vey, Messrs. Mojsisovics, Tietze, and Bittner, with some assist- 
ance from Prof. Pilar of Agram, and from previous labours of 
M. Paul in the saliferous region of Turla. As the result of this 
reconnaissance, an outline geological map of Bosnia and Herze- 
govina has been prepared on the basis of the sheets of the map 
of Central Europe issued by the Austrian Military Geographical 
Institute on the scale of Eighteen tints of colour are 
employed, and with these are shown Alluvium and Diluvium, 

eareous tuff, Sarmatian, Marine and Freshwater Ni ne, 
Trachyte, Flysch (Younger Fiysch-sandstone, Nommulite time 
stone, and limestone of the Flysch zone), Eruptive rocks of the 
Flysch-zone (Serpentine and Gabbro), Chalk-limestone, Jurassic 
Aptychus-limestone, t “limestone, Triassic (principally lime- 
stone and dolomite), Werfen shales, Red sandstones and quartz- 
ites, Paleozoic shales, sandstones, and limestones, and granite. 
The map is being reduced to the same scale as von Hauer's 
well-known and most useful general geological map of the 
Anstrian-Hu Monarchy, and will soon be published by 
Holder of Vienna, as a supplement to that work. 


PHYSICAL NOTES 


Pror. O. N. Roop communicates to the current number of 
the American Journal of Science a new method of studying the 
reflexion of sound waves. The ‘‘tremolo” effect in some 
American organs is obtained by a revolving fan. Prof. Rood 
conceives that the alternations of loudness in the sound produced 
by this fan are not due, as is commonly supposed, to the 
fluctuations of air-cnrrents which it produces, but to the rapid 
alternations of reflexion and non-reflexion at its surface. A disk 
of zinc having sectors cut out of it, rotating in its own plane, 
yielded similar results. Using such disk as a reflector, when 
rotating at fiom two to four revolutions per second, and observing 
the intensity with which these alternations are produced, Frof, Rood 
obtains some interesting results, At a perpendicular incidence 
the short sound-waves are more copiously reflec‘ed than those 
that are longer, and the regular reflexion is more copious from 
large than from small surfaces. When the sound-waves fall 
upon small plane surfaces at an acute angle, the reflection is 
most copious in the same direction as with a ray of light, but 
the reflected and inflected waves can be traced all around the 
semicircle, The reflexion being more intense for waves of shurt 
wave-length, the components of a composite sound-wave are not 
all equally copiously reflected at the same angle. The reflexion 
of sound from very small surfaces is easily demonstrated by this 
method. Qualitative comparisons between the power of deren 
substances to reflect sound can easily be made by this method. 
Thus a disk of cardboard in which the open sectors are covered 
with filter-paper gives alternations owing to the difference in 
reflective power between the zinc and the filter paper. 


© QUICKSILVER “nay be readily frozen by placmg a small 

uantity of it along with anhydrous ether in the decanter used for 
Getic: water of a Carré’s freezing-machin@, and exhausting in 
the usual manner. ‘This experiment is due to M. de Waha. 


Pror, COLLADON of Geneva, has been studying the instrament 
invented byeRhodes, of Chicago, and named the audiphone, whose 
is to aid the deaf in hearing, The newest form of this 
instrument, as Maported from America, consists of a fhin flexible 
sheet of hard ebonite rubber, provided with a handle like a 
[leaf fan, and with a cord which.can be tightened at 
pleasure to curve it into the form of a semi-cylinder, The 
edge ofthe sheet,is pressed against the upper s&t of teeth, as 


. 

described in a recent “‘ Note,” the convex surface being out- 
wards, and so the vibrations impinging upon the sheet are trans- 
mitted through the teeth and bones of the skull to the auditory 
nerve. Prof. Colladon finds that the ‘sheet of ebonite may be 
advantageously replaced by a sheet of fine elastic cardboard, the 
best kind being that smooth, dense variety known to the trade 
as shalloom board or satin board (carton d’ortics), This card 
audiphone costs but a trifling fraction of the ebonite article, and 
is on all hands admitted to yield a better result. Some experi- 
ments conducted in January by M. Colladon and by M. Louis 
Sager upon deaf-mutes leave no doubt of the existence of cases 
in which, while the ordinary hearing-trumpet fails, the audiphone 
is successful, M., Colladon mentions the case of a professional 
singer who had been deaf for fourteen years, to whom the andi- 
phone of cardboard brought back once more the power of hearing 
the music of a piano, It is an interesting point in M. Colladon’s 
observations that persons deaf-mute from birth evinced emotions 
of a pleasurable nature on thus hearing music for the first time. 


Tux variations of the refraction-constant with elevation above 
the earth’s surface have recently beeg studied by Herr von 
Sterneck (Stésumgsd. of Vienna Academy, vol. lxxx, div. 2), 
who took measurements (mostly by day and only in calm 
weather) of the zenith distances of stars of known declination, at 
eleven different stati6ns in Styria, Upper Austria, and Bohemia, 
with various heights up to 2,500 m. The meteorological con- 
ditions were carefully recorded, The values of the refraction- 
constant a calculated from these observations, tabulated with the 
meteorological data, are com with the values a' deduced 
from Bessel’s refraction-constant at o° temperature and 760 mm. 
air-presstre. The differences are in general not great, but seem 
to have a certain regularity. The Aitor finds neither the height 
of the place of observation, nor the temperature, related to these 
differences, but the conditions of moisture seem to be intimately 
connected with them. If this connection be represented graphi- 
cally, it is found that, in general, a moister atmosphere corre- 
sponds to the itive differences a-a’, than to the negative. 

‘aking these differences as ordimates, the psychrometric differ- 
ences as abscissa, the points form almost a straight line, which 
cuts the axis of abscissæ at about 4° psychrometnic difference. 
Hence the values deduced from Bessel's constant agree with the 
observed only with a psychrometric difference of 4°; with a 
smaller difference they are less, with a greater, greater, While 
not giving these results as absolutely decisive, the author thinks 
they should awaken some interest, as several phenomena known 
to observers seem to point to an influence of moisture on refrac- 
tion, too much neglected, since Laplace affirmed it to be quite 
insignificant. 


O. E. Mayer has recently shown, by careful measurement of 
the intensity for different groups of rays of the spectrum, that 
ordinary daylight contains relatitely a greater proportion of red 
and yellow rays, and a Jess proportion of blue and violet rays 
than the direct lght of the sun. 


NEWTON denoted by the name of “indigo” the tint of the 
spectrum lying between “blue” and “violet” Von Bezold, in 
his work on colour, rejects the term, justifying his objection by 
observing that the pigment indigo is a much darker hue than the 
spectrum tint. Prof. O. N. Rood, who follows von Bezold in 
rejecting the term, brings forward the further objection that the 
tint of the pigment mdigo more nearly corresponds in hue 
(though it 1s darker) with the cyan blue region lying between 

een and blue. By comparing the tints of ındigo pigment, both 

ry and wet, with the spe and by means o Maxwell’s 
disks, it appears that the Aue of indigo is almost identical with 
that of Prussian blue, and certainly does not lie on the violet 
side of “blue.” Indigo in the dry lump, if scraped, has, how- 
ever, a more violet tint; but if fractured or powdered, or dis- 
solved, its tint is distinctly greenish, Prof. Rood considers that 
artificial ultramarine corresponds much more nearly to tap true 
tint of the spectram at the point usually termed ‘‘indigo,” and 
he therefore proposes to substitute the term “‘ultramarine” in 
its place, the colour of the artificial pigment being thereby 
intended, 

Pror. W. Fe BARRETT bas recently come to the conclusion 
that the phenomenoh of the Trevelyan ‘‘rocker,” which has 
been hitherto regarded as produced by the rapid expansion and 
contyaction pf the metals in contact, 15 due rather to the action 
af a polarised layer of gas between the hot and cold surfaces 
like that existing between the hot and cold surfaces of the layer 
of vapour supporting a drop of liqtid in the spheroidal state, 
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and termed a ‘‘ Crookes’s layer” by Mr. G. J. Stoney. The 
Trevelyan rocker appears, therefore, to be a true heat-engine, 


M, E. SARASTN bas been continuing the work b by M. 
Forel, of observing the phenomenon of the seiches of the Swiss 
Jakes. In pursuit of this object he has constructed a registering 
limnimeter of a more portable form than those of MM, For 

and Plentamonr. Instead of digging in the bank of the lake a 
well communicating with the deep water, M, Sarasin employs a 
tube of zinc about 35 centims. in diameter, and 150 centims, long. 
This is fixed vertically to about half its depth in the lake, against 
a wall or jetty, and communicates with the water by a narrow 
tube descending to a considerable depth, thus avoiding the 
fluctuations of mere waves. The support which holds the tube 
also carries a pully over which a ribbon of copper passes, having 
at one end the float, at the other a counterpoise. The axis of 
the pulley passes into a separate case containing a registeri 

apparatus, in which a pencil rests upon a sheet of paper which 

carried forward at the rate of one millimetre per minute by 
clock-work, dhis portable limnimeter when placed for com- 
parison beside the fixed limnograph of M. Plantamour at 
Sécheron, gave identical indications, It was then set up at the 
Tour de Peilz near Vevey, in order to observe the oscillations at 
a station further east than those previonsly selected. The 
researches of M. Forel had shown the existence of long oscilla- 
tions of 73 minutes’ duration, due to uninodal waves along the 
length of the lake from Geneva to Villeneuve, and of shorter 
oscillations of 35 minntes’ period, due to a binodal oscilla- 
tion in the same direction. Fire former were observed, though 
not markedly, at the Tour de Peilz, and were found to 
be in almost exact opposition of phase to those simultaneously 
registered at Sécheron, and in agreement with those at Morges, 
The binodal waves of 35 minutes coincide in phase at Vevey with 
those at Sécheron. These were observed to possess extreme 
regularity, the exact mean period bemg 35°6 minutes, Other 
oscillations with a period of 5 to 6 minutes were observed, and 
are attributed to transverse oscillations in the lake from Verey 
to St, Gingolphe. As was obzerved at Morges, the new 
lumnograph indicated incessant small oscillations dne to the 
passage of steamboats; the first morning boat from Villeneuve 
could be thus detected by the oscillations produced from 12 to 
15 minutes before its arrival, These observations leave no 
doubt of the general correctness of M. Forel’s theory, and 
establish two points hitherto requiring confirmation ; firstly, that 
the movements of oscillation obseived at the two ends of the 
lake are precisely similar in type, being opposite in phase for 
uninodal waves, but identical in phase for binodal waves; 
secondly, that the oscillations of 35 minutes’ period are due to 
binodal waves, not as was at one time thought possible to 
oscillations occurring in the transverse dimensions of the lake, 


Our contemporary, the Zicctrician, states that the following 
process for utilising old india-rubber, of which many hundred 
tons are thrown away as waste substances, has just been patented 
in Germany. The rubber waste is subjected to distillation in 
an iron vessel over a free fire, with the aid of superheated steam, 
The lighter oils which come over first are separated from the 
neayier producta, The latter when thickened and vulcanised in 
the usual manner, are found to possess all the good qualities of 
first-class netural rubber. 


Mr. J. E. H. GORDON points out, in the pages of a contem- 
porary, that Silone is the real inventor of a form of Thomson 
electrometer, recently attributed to Herr Edelmann. This 
“improved” instrument had the* usual flat brass quadrants 
replaced by a metallic cylinder sht longitudinally into four parts, 
within which the “needle” was placed. Suilone’s instrament, 
which was described in Poggenderff’s Annalen for 1875, was 
used for determing the specific inductive capacity of liquids, 
and the quadrants were of tinfoil pasted inside a glass cylinder. 





GEOGRAPHICAL NOTES 


Pror, NORDENSKJOLD in a short paper to the Paris Academy 
of Sciences, gives a list of the collections obtained dyring his 
1ecent expedition, which are to be arranged and described on his 
return to Stockholm. There are numereus o tions o 
climate, magnetism,‘ auroræ, hydrography, geology, faine, 
flora, ethnography,' &c, *Amogg the salles isa v 
collection of invertebrates taken during the numeroug dr 
of Dr. Stuxberg in the Glacial Ocean; to judge from these 
dredgings, the fanna richest in individuals, at the depth of 30 to 

® 


ches 


100 metres, ig not to be found in the topics, but only in the 
Glacial Ocean and Behring Strait; yehere the temperature at e 
bottom is always 1° to 2° Č. below zero. Collections of phaxero- 
gams, lichens, and algee were made by Dr, Kjellman and Dr. 
Almquist ; masses of bones of sulpfossil whales of the Chukchi 
peninsula and of AAytina stelleri of Behring Island; a very fine 
collection of tertiary fossil plants from N: i and Labuan; 
this collection is expected to afford information on the former 
equatorial climate and on the ancient centres of dispersion of the 
present floras, Cut stones, utensils, arms, dresses, &c., of 
Chukchis and Eskimo ; the latter at present use both weapons of 
stone and the Remington rifle, This collection contains among 
other things drawings, engravings, and sculptures in ivory, which 
have much resemblance to the paleolithic designs of France. 
Lastly, there is a collection of 1,040 works in 5,000 or 6,000 
volumes of Japanese books and MSS., printed or written before 
the opening of the country to Europeans, The Vega left Naples 
for Lisbon and Portsmouth on Sunday, 


SurGEoN-Major H. W. BELLEW has lately collected, from 
native authorities, some useful information respecting Kafiristan, 
that interesting country which no European has so far succeeded 
in exploring. It appears that it is, after all, only about 150 
miles in length, by about 50 or 60 in breadth, and its boundaries 
may be taken as the Hindu Kush on the north, including both 
the northern and the southern slopes, from Latkoh Darra on 
the east, to the Fardjgal valley on the range\separating it from 
Panjshir, on the west ; the Chitral River, down to Chag arae, 
or even Kunar, on the east, forms its limit in that direction, 
while the southern boundary may be taken to be a line from 
Darra Nur, on the east, to Tagao on the West; and on the west 
it is bounded by the Nijrao and Panjshir valleys. The whole 
area is mountainous and furrowed by & succession of long 
winding valleys, each of which has its own system of branches 
and glens ramifying into the recesses of the mountams, From 
information which Dr. Bellew derived from a native of the 
country, there appears to be ‘‘nowhere room to gallop a horse.” 
Dr. Bellew, besides the topogräphical information which he has 
brought together, has extended his researches into the subject of 
the manners and customs, &c., of tfe Kafirs, and the results of 
his investigations make us regret all the more that Major Tanner 
was last year compelled to abandon his intended visit to 
Kafiristan 


Tux March number of the Geographical Society’s monthly 
periodical contains Mr. G, J. Morrison’s rs on his journeys 
on the Grand Canal and Yellow River, from Hankow to 
Canton overland, followed by Dr. Emil Holub’s account of his 
last expedition in South Central Africa from the Diamond Fields 
to the upper waters of the Zambesi, the former illustrated by 
two maps, on one sheet, of parts of Eastern China. The peo- 
graphical notes comprise some interesting remarks on ‘he climate 
of Zanzibat, which it behoves intending travellers in Hast Central 
Africa to study carefully, a summary of proposals for a survey. 
of Southern Africa, and the results of Lieut. R. C. Temples 
observations on the distribution of the Afghan tribes about 
Candahar. The rapid progress of the Berlin Society of Com- 
mercial Geography is also alluded to, A memorandum by Mr. 
Alfred Simson on the boundaries of Ecuador will be found to 
contain matter of considerable geographical interest, We 
observe that in the April number we are promised a map Wus- 
tratmg Dr. Holub’s South African journeys and Sir Michael 
Biddulph’s valuable Topographical notes on the eastern border 
of Pislim and the basin of the Loras in Afghanistan, 


IN reference to a note in a recent issue, it is interesting to 
learn that a company of squatters is being formed im Western 
Australia, with the object of at once occupying the magnificent 
tract of country on the Fitzroy River, which has recently been 
discovered by Mr. Alexander Forrest. It is Intended to take 
stock there, and to endeavour to cultivate tropical products. t 


THE Berlin Society of Commercial Geography is rapidly 
assuming considerable importance, Aswe have before recorded, 
it was started about a year ago, and now numbers some 1,500 
members, It already has several affiliated branches among 
German communities ın different parts of the world, and issues 
two periodieals. One of these, which is of a sajentific nature, 
appears twice a month, while the other is purely commercial, 
and is published every week, 


Mr, JAMES CAMERON appears to be one of the most inde 
fatigable of the ‘active ener of the China Inland Missien, It 
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will be remembered Rat shortly after Mr. McCarthy’s and Capt., 
Gill’s journeys Into Burmah, Mr. Cameron performed the same 
feat, and was very anx®us to return to Yunnan by. the same: 
route, Being forbidden, however, to do so by the Indian Govern- 
ment, he went, by way of Rgpgoon and Singapore, to the newly- 
opened port of Pakho1, in the extreme south of China, From 
this place he made a long journey in the intenor, going through 

rts of the provinces of Kwangtung, Kwangsi, Kweichow, and 

unnan, in fact, across the whole south of China Proper, and 
visiting places where Europeans had never been seen before, 
Since accomplishing that arduous undertaking, Mr. Cameron has 
made another long journey through parts of the provinces of 
Kwangtung Kiangsi, Fokhien, and Chekiang. In a remote part 
of the first-named province, near Shao-chow-fu, he noticed a 
novel method of transporting stones from a hill-top to the river-- 
side, A zigzag path was made down the hill-side, hollowed in 
the centre; on it a loaded sledge was placed and set in motion, 
the path being kept slippery by water poured on it by a man 
who appeared to have no other occupation. Nearer the border 
of the province the country people had a peculiar mode of pre- 
paring the ground for rice, in that they made straight rows and 
then ‘crossed them, using a rake-like instrument with wheels 
instead of teeth. In the east of the Kiangsi province Mr. 
Cameron mentions finding the tea-plant growing wild on the 
mountain sides, and forming with other shrubs a fine cover for 
game, 


AT the annual meeting of the Russian Geographical Society 
the great gold medal was not awarded ; the gold medal of Count 
Lutke was awarded to Prof. Inostrantseff, for his geological work 
on the district of Povyenets (government Olonets), Small gold 
medals were awarded to M. Zolotnitsky, for the compilation of a 
dictionary of the Chouvashes language and researches into this 
language; to M. Orloff, for statistical works on the Government 
of Moscow ; to Geneial Stubendorf, for his continuous works in 
geography: to M. Koutopatkin, for his work on ‘‘ Kashgaria ;” 
M. Moshkoff, for the levelling in Siberia; M. Pyevtsoff, for his 
paper on Jungaria; and to M. Polyakoff, for his researches 
into the stone period in Russia. Silver medals were awarded in 
great number -—to M. Tikhonravoff, for hiS works during the 
Anthropological Exhibition at Moscow; MM. Lipm aud 
Portsevitch, for work done during the exploration of the Obi 
and Yenissei watershed ; M. Petrussevitch, for the exploration 
of the Amu River; M. Matussovsky, for his description of the 
highways in Western Mongolia; M. Yanovsky, for meteoro- 
logical observations on the Askold Island; M., Listoff, for 
researches into the fieezing of the Kets salt lake; MM. 
Gellmann, Polonyancesley, Stoulchinsky, and Petrovsky, for 
the levelling in Siberia; and to several others for ethno- 
graphical and statistical works, 


In the December number of the Paris Geographical Society’s 
Bullen, M. De Ujfalvy gives a pretty full account of Kuja, 
Opropos of the exis trouble between Russia and China as to 
its ‘possession, M. J. Barraude concludes his translation of 
the long Russian paper on the Amu and Uzba; and M. de 
Bizemont brings together the meteorological observations of 
Abbé Desgodins, on the meteorology of Tibet, M. Jametel 
describes the various routes from Jungaria to Tibet, after Chinese 
documents; and M. A, Lomonosof gives the itine from 
Patta-Kasar to Herat, followed by Col. Srodekof in 1878. 





HISTORY OF RESEARCH AMONG THE 
FOSSIL FISHES OF SCOTLAND} 


LTHOUGH works containing notices of fossil fishes had 
appeared on the Continent as early as the fifteenth century, 

the easiest work descriptive of their occurrence in Scotland was 
Ure’s ‘‘Historyof Rutherglen and East Kilbride” which was 
published in 1793, in which, among other Carboniferous fossils, 
several relics of the fishes of that epoch were figured. These’ 
are mostly the teeth of Selachii, or sharks, but one of them isa 


portion of the mandible of the gigantic ganoid fish now known. 


as Rhizodus Hibberts. Tt was not, however, until the end of the 
third and commencement of the fourth decades of the present 
century that the paleichthyological treasures of the country began 
to attract any@eal attentidn. = , 

In the year 1827 Sedgwick and Murchison, who had been 
exploring the sedimentary rocks of the .north of Scotland, 
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despatched to Cuvier, for his opinion, a number of fossil fishes 
which they had found in the dark.schists of Caithness ; and they 
sent other specimens to Valenciennes and Pentland, In 1828 
they communicated to the Geological Society of London & paper 
“On the Structure and Relations of the Deposits contained 
between the Primary Rocks and the Oolitic Series in the North 
of Scotland,” in which they founded the genus Di , giving 
excellent figures of four supposed species. Cuvier's opinion was 
to the effect that these fishes were allied to the Zepidostens, or 
bony pike of North America, and belonged, like ıt, to his, divi- 
sion of Malacopterygit abdominales. The genus Osteolepis was 
also mentioned on the authority of Valencieanes and Pentland, 
with a figure of what is apparently a plate of Coccosteus, but 
which the authors at the time considered as having belonged to a 
“tortoise nearly allied to Trionyx.” 

In 1827 Fieming had also obtained from the Upper Old Red 
Sandstone of Fifeshire certain organic remains, of which in the 
same year he published a preliminary notice in a local newspaper. 
These were, in fact, the scales of the fish, which afterwards 
received the now well-known name of Holoptychtus. 

A year afterwards, scales and platewof fishes were found in 
the upper ‘‘ Old Red” of Clashbenmie, in Perthshire, and were 
by some at first considered to be oyster shelis{ But FE leming, at 
once perceiving their real natwe, prepared a short notice, ‘On 
the Occurrence of the Scales of Vertebrated Animals in the Old 
Red Sandstone of Fifeshire,” which he read before the Wernerian 
Society of Edinburgh in May, 1830, 

Immediately after these beginnings were being made in open- 
ing out the rich storehouse of ancient fish-hfe contained in the 
Scottish Old Red Sandstone strata, the equally interesting trea- 
sures of the Carboniferous rocks in the neighbourhood of Edin- 
burgh had begun to attract notice. The greatest possible interest 
was excited among Edinburgh naturahsts by Hibbert’s discovery 
of the fossiliferous nature of the limestone of Burdiehouse, a 
member of the Lower Carboniferous series, and the Royal Society 
of Edinburgh co-operated energetically with that gentleman in 
securing a large collection of the animal remains which it con- 
tained. These comprised not only entire specimens of numerous 
small fishes, but also large detached spines and scales, and, above 
all, enormous conical teeth, some of which attained a length of 
32 inches, and a width of 14 inch at the base. 

In the year 1833 the first wrarson of Agassiz’s ‘‘ Recherches 
sur les Poissons fossiles” was given to the world. Already a 

‘oodly array of Continental writers had published accountsjand 
es of fossil fishes from various strata, Of these may be 
mentioned : Mylius, Knorr and Walchner, Wolfart, Scheuchzer, 
Volta, Bronn, Cuvier, and ‘De Blainville; and a few also in 
England, such as Lhwyd, Mantell, and Sowerby had made 
observations upon similar fossils which had come under their 
notice. Large collections, both public and private, had also been 
formed. But as yet no satisfactory basis had been found for the 
comparison of fossil with living forms, and the vast treasures 
which were to be added to our kioyledge of: the succession of 
ichthyic life on the globe were, it may be said, as yet entirely 
unknown. It was reserved for iz to lay the first secure 
foundations for this knowledge, and to become, as he is so often 
and so worthily styled, the father of fossil ichthyology. 

ee the studies to which he now directed his attention, and 
which were so largely to contribute to his world-wide reputation, - 
Agassiz brought to bear the. indispensable qualifications of an 
intimate acquaintance with recent ichthyology as well as with 
zoology and comparative anatomy in general. And in pursumg 
his investigations into the whthyology of bygone ages, he soon 
became aware that no satisfactory place could be found in the 
Cuvierian system of classification for an extensive array of extinct 
fishes, which prevailed especially danng the great palæozoic 
and secondary epochs, They bore affinity both to the sturgeon, 
classed by Cuvier among the Pisces cartilaginei, and to the 
Amenican Lepidosieus and African Polypterus, whose place was 
then considered to be in the Malacopterygian or sof®-finned 
division of the Pysces ossei. The point in their configuration, by 
which Agassiz was more especially struck, was their possession 
of strong, bony, and usually glistening scales, the last-mentioned 
peculiartty suggesting the term ‘‘ganoid,” as expressive of their 
distinctive aspect. The study of these ancient ‘‘ enamelled- 

escaled ” fishes seems to have formed the spring to the conception 
iding to their scales, into 
the four ogders*of Ganoidei, PPacoide, Clenoidei, and Cycloide?. 
eWorking on the basis of this classification, he commenced the 
publication of his great work, and had already, as he tells us, 
become acquainted with six hundred species of fossil fishes, when 
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in 1834 he visited Greaé Britain for the first time, and his studies - 
received a fresh impetus from the wealth of new forms which he 
found in English collections, In Scotland, too, collectors had 
-been bestirring themselves, for besides what we have already 
noticed as having been done by Sedgwick, Murchison, Hibbert, 
and the Royal Society of Edin h, Traill had made a valuable 
collection from the Old Red Sandstone of Orkney; Knight of 
Abeideen from the same formation at Gamne ; Lord Greenock 
had discovered the richness, in fish remains, of the Carboniferous 
‘shales at Wardie ; and.many Scottish specimens had also been 
collected by Jameson, Toirie, Buckland, and others, 

The British Association met in 1834 at Edimburgh, and 
Agassiz was then introduced by Buckland to the Geological 
Section immediately after Hibbert had read a paper, in which he 
considered the gigantic teeth and bones found at Burdiehouse to 
“‘resemble those of Saurian reptiles,” Their piscine nature 
was, however, at once detected by the accomplished Swiss natu- 
ralist, and the requisite material having been willingly handed 
over to him, he prepared and read, two days afterwards, a 
“Report on the Fossil Fishes of Scotland,” in which several 
new genera are named, | M:-st of the Scottish material obtained 
by Agassiz at this time was published in detail in the fasciculus 
of his great work, which appeared in 1835, the Devonian forms 
including the genera Cephalaspis, Acanthodes, Cheiracanthus, 
Chewroleprs, Dipte ts, and Osteolepis ; while hose from Carboni- 
ferous rocks were referred to Amblypterus, Palaonsscus, Eury- 
notus, Pygopterus, Megalichihys, Gyracanthus, Tristichnts, 
Ctenoptychins, &e. 

Agassiz revisited Scotland in 1842, and was present at the 
meeting of the British Association held that year at Glasgow. 
By this time the material for the further study and description of 
Scottish fossil fish remains had vastly increased. Lege collec- 
tions from the Old Red Sandstone beds of Cromarty and Moray- 
shire had been made by Hugh Miller, Dr. Malcolmson, Lady 
Goidon-Cumming, and Mr. Alexander Robertson. The collec- 
tions of Lord Enniskillen and Sir Philip Egerton, which already, 
at the time of Agassiz’s first visit to Great Bnitain, afforded a 
magnificent display of English and foreign species, now con- 
tamed a choice selection also from Scotland. Carboniferous 
forms had been assiduously collected by Dr. Rankin of Carluke 
and others, The large accession of material from the Old Red 
Sandstone enabled Agassiz in 1842 to lay before the British 
Association a ‘*Repoit on the Fossil Fishes of the Devonian 
System,” which finishes with a lst of fifty-five species belonging 
to twenty genera, 

His great work, the “Recherches sur les Poissons fossiles,” 
was completed in 1843, and in it was inserted a general -list of 
all the fossil fishes which had till then come under his notice. 
Here we find ninety-nine species named from Scottish deposits, 
but, unfortunately, descriptions only of twenty-five were included 
inthe text. The others he reserved for a projected series of supple- 
mentary monographs, of which only one ever appeared, namely, 
that on the fishes of the Old Red Sandstone, which was com- 
pleted in 1846. In this work siaty-seven Scottish species are 
Ggured and described, and some improvements in classification 
effected by the establishment of the new famules of Cephalaspide, 
Acanthodida, and Saturodipterini, the two former being dis- 
membered from the old heterogeneous Lepidordei, and the latter 
partly from the Legidorded and partly from the so-called 
Suroidei 

In offering a few woids of comment upon the labours of 
Agassiz in this department, the highest tribute of honour must 
be paid to him for the position to which he raised the science of 
fossil ichthyology, as well as for he enormous amount of work 
wvhich he accomplished in so short a time. Eminent as well in 
other branches of zoology, his name will go down to posterity as 
that of one of the greatest naturalists of the present century, To 
him we owe the establishment of the order of Ganoid fishes, the 
description of an enormous anay of genera and species, and the 
first wluable generalisations as to the history and succession of 
ichthyic hfe on the globe. An opponent of the so-called vertebral® 
theory of the skull, as held by Oken, and modified by Owen and 

others, as well as of the doctrine of descent, he nevertheless 
pointed out what, as Prof. Marsh says, ‘‘is now thoyght to be 
one of the strongest points in favour of evolutign,” namely, the 
coirespondence between the heterocercal character of the tail in 
the embryos of modern osseous fishes, and the prevalence df tht 
foum among the adult f&hes af the older formations, stating, in 
fact, that ‘‘les poissons fossiles du vieux grès TougeepreseAfept 
réellement l'âge embiyonique du règne des poissons,” But it 1s 
. 
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hardly possible for the zoologist of the t day to suppress 
some feelmg of wonder that a man, so well versed in general 
zoology and anatomy as Agassiz, shoulg have based his classifi- 
cation of fishes upon characters so trivial as the mere external 
aspect of their scales, or that he should have distinguished many 
of the families into which he divified the order of Ganoids by 
characters equally superficial We may quote, for instance, his 
inclusion among the Ganoids of the Pipe-fishes, Siluroids, Globe- 
fishes, and Trunk-fishes, merely on account of their bony scutes ; 
the entirely artificial ‘nature of the distinction which he drew 
between his Ganoid families of ‘‘Lepidoids” and ‘‘ Sauroids,” 
and the consequent utterly heterogeneous character of both; the 
similarly unsatisfactory nature of his family of Cavacanthi, into 
which he even introduced the recent Teleostean Arapaima ;— 
and goon. However, it is at the same time only natural that he 
should have been imperfectly acquainted with the anatomy of 
the ancient Ganoids, conside the as yet comparatively scanty 
material at his disposal, and it 1s also evident that, had he 
devoted more time to the elucidation of osteological detail, he 
could not possibly have gone over the same enormous amount of 
ground within so limited a period. 

Agassiz’s classification of fishes was at first eagerly accepted 
by geologists and others, largely on account of its supposed 
convenience, It could not, however, stand the test of anatomical 
inquiry, and was soon superseded by the system proposed by 
Johannes Muller in 1844, which, with various minor modifica- 
tions, is the one still adhered to by most zoologists. Such, 
however, was the influence of Agassiz, and such the supposed 
“convenience” of his system, that we find it in use, especially 
amongst geologists and ‘‘palæontologists,” years after Muller's 
great paper “‘ Ueber den Bau und die Grenzen der Ganoiden”’ 
was published. 

The large fossil creature whose laniay teeth, sometimes four 
or five inches in length, suggested the idea of a ‘‘Sawian 
reptile” to Hibbert, and which was rightly placed among the 
fishes by Agassiz, received from him the not inappropriate name 
of Megalichihys Aibberti. ‘With its remains, however, those of 
a much smaller fish, with glossy angular scales, were at the time 
unfortunately confounded, but there can be no doubt that the 
name Aegalichthys was suggested by the large teeth, and pro- 
perly belonged to their possessor. Nevertheless, some time 
afterwards, on visiting Leeds, and finding in the Museum theie 
the head of an example of the smaker fish, Agassiz described 
and figured 2¢ in a subsequent number of the ‘‘ Poissons fossiles” 
as Megalichthys Hibderti, while for the 1eal and original Afega- 
lichthys, along with some Old Red species he founded the genus 
Holopiychius. Prof. Owen, however, in his ‘* Odontography” 
(1840-45), elevated the Ca: boniferous ‘' Holoptychius” Hrbber ti 
into the new genus K/izedus, giving also many important details 
regarding the microscopic structure of the teeth, The claims of 
Rhizodus to generic distinction were stoutly disputed by Agassiz 
in his work on the fishes of the Old Red Sandstone, Subsequent 
investigation has, however, not only proved the validity of 
Rhiuo0dus as a genus, but also that it cannot even be included in 
the same family with Holoptychius. In the same work Owen 
described the remarhable microscopic structure of the conical 
teeth from the Old Red Sandstone of Morayshire, to which he 
gave the name of Dendrodus. 

The next writer on Scottish fossil fishes who claims attention 
is Hugh Muler, who devoted his chief attention to them, and 
whose collection of “Old Red” forms furnished many of the 
types described and figured by Agassiz in his “ Monographie 
des Poissons fossiles du Vieux Grès Rouge,” as well as many 
which were also figured by humself. 

Among Miller’s fascinating popia descriptions of scenery, 
geological structure, and fossil fishes, we find some genuine 
touches of onginal contological observation, which quite 
sufficiently mdicate what his powers in that direction might have 
been, had they been properly developed. Wegfind, for instance, 
that he was quite aw me that Chetrolepis was not an Acanthodian, 
though it was classed by Agassiz in that family, We find a 
very cieditable resfo.ation of Osfeolepis, infinitely superior to 
that given by Agassiz some years afterwards, and hardly inferior 
to that given by the accomplished Pander; and we find him 
coprectly interpreting as the ventral surface of Ptergchthys that 
aspect of the creature erroneously represented by A as the 
dorsal, He also showed that Agassiz’s Polyphencius, supposed 
by him to be a genus allied to Prerichthys, was nothing more 
than the cramal shield of a Dipterus. e likewise discovered 
the dentition of Lugé:,u1s, which, with thè structure of the palatal 
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aspect of the skulJ, Ne fterwards proved of such importance in | organised fishes far back in Lower Silurian times. It is his thre. 


determining the affinity of that genus to the recent Dipnoi. 
Many important originad observations and es were given by 
hid r ing the cranial osteology of Osteolepis and Diplopterus, 
as well as of the gigantic Asterolepis. 

« M‘Coy, while engaged infaming and describing the palæozoic 
fossils of the Woodwardian Museum at Camhidge, among 
which were a considerable number of Scottish fossil fish remains, 
principally from the Old Red Flags of Orkney, published in 
1848 some account of his work in naming and describing genera 
and species. It is greatly to be feared that the enormous field 
over which his other palseontological researches extended had 
not afforded him the time and opportunity to acquire the n 
experience in deciphering fish remains, without which the habilty 
to error is not only natural but imminent. 

To M‘Coy we owe the separation of the true Czphalaspide 
from the other fishes, Prerichthys and Coccostexs, with which 
Agassiz had associated them, and the establishment of the latter 
as a group by themselves under the name of Placodermata ; also 
the term ‘‘diphycercal,” applied to that form of fish-tail in 
which the vertebral axis is, as in the heterocercal form, gradually 
attenuated, but runs straight backwards instead of turning up, 
and the fin-rays being developed equally, or nearly so, above and 
below, a more or less rhombic and symmetrical form of caudal fin 
is produced. 

e diphycercal tail is a more primitive or embryonic form than 
the heterocercal, of which the modern homocercal tail is again a 
farther ialisation. That this is the case is evident to any one 
who will carefully compare a » proper series of tails of recent 
and fossil fishes, Prof, Alexander Agassiz has recently put the 
matter in a perfectly clear and unmistakable Jight by showing that 
the tail in embryo Plenronectideæis first diphycercal (leptocardial), 
then heterocercal, ang finally assumes the homocercal form of 
the adult in which the heterocercy becomes to external appear- 
ance completely obliterated. 

Sir Philip Grey-Egerton, whom we are glad to refer to as a 
veteran naturalist, still living amongst us, and continuing to 
take the warmest interest in the progress of the science to which 
he has himself contributed so much, has not in his writings sought 
to alter the classification of Agassiz save in one or two points of 
secondary importance. He has busied himself with the descrip- 
tion of new genera amd species, so largely supplied by his own 
magnificent collection as well as by that of his close personal 
friend, the Earl of Enniskillen, to whom also the friends of fossil 
ichthyology owe a lasting debt of titude. Although Sir 
Philip’s de‘criptions mainly relate to fishes from the new er forma- 
tions in England, he has also made some important contributions 
to our knowledge of Scottish forms. In his paper on Prerichihys 
(1848), written in conjunction with Hugh Miller, he corrected 
some of the mistakes into which Agassiz had fallen with regard 
to the arrangement of the plates in that genus. In another com- 
munication, “On the Nomenclature of the Devoniqn Fisher,” 
he offered some able criticisms on Prof. M‘Coy’s work in that 
department, and added as a supplement a series of interesting 
extracts from letters by Hagh Miller on the structure of 
Coccostens. The tenth decade of the Geological Survey, pub- 
lished in 1861, contains also from Sir Philip’s ‘pen a description 
of Ti tstichopterus alatus, one of Mr. Peach’s most interesting dis- 
coveries in the Old Red Sandstone of John o’ Groats, as well as 
of several beautiful little Acanthodian fishes, two from Caith- 
ness, also discovered by Mr. Peach, and others from the grey 
beds of Forfarshire, brought to light by several industrious For- 
farshire collectors, among whom were the Rev. Hugh Mitchell, 
the Rev. Henry Brewster, Mr. Walter M‘Nicol, and Mr. Powne 
of Reswallie, To Scottish carboniferous ichthyology Sir Philip 
Grey-Egerton also contributed descriptions of two new selachian 
species, Clenacanthus hybodoides and C. nodosus ; and his paper 
on the probable identity of Agassiz’s genera, Pletracanthus and 
Diplodus, 1s alsoeof equal importance to the investigator of the 
fossil contents of the Scottish as of the Engli-~h coal measures, 

A third great era in the history of palzozojc ichthyology may be 
said to have commenced with the publication of the researches 
of the distinguished Russian naturalist, Dr. Christian Heinrich 
Pander. With his first great work, the ‘‘ Monographie der 
fossilen Fische des silurischen Systems des russisch-baltischen 
Gouvernements,” published ın 1856, we have here nothing to do, 
save to remark@hat if the singular little tooth-hke bodies, known 
as ‘‘conodonts,” be in reality what many at the present day 
suppose them to be, namely, the teeth of Myxinoid fishes, then 
we Shall have abundanfevidence of the prevalence of these lowly 


subsequent publications, on the ‘‘ Placodermi,” on the ‘‘ Cteno. 
dipterim,” and on the “‘ Sanrodipterini, &c.,” appearing respec 

tively in 1857, 1858, and 1860, which attract our attention, 
dealing as they do with the fishes of the Old Red Sandstone, and. 
very largely with Scottish imens. Fish remains are of frequent 
occurrence in the Old Red Sandstone of Russia; many had been 
previously described by Eichwald as far back as 1839, as well as by 
Agascizin his monograph of the fishes of the Old Red Sandstone. 
These remains are, however, mostly very fragmentary; to read them 
aright, comparison with more entire fishes was n A 

this want was supplied by the liberality and enthusiasm of a 
member of the Russian Academy, Herr von Hamel, who under- 
took a journey to Scotland, and, having collected a large number 
of specimens both in Caithness and in Orkney, packed them in 
barrels, and shipped them off bodily to St. Petersburg. There 
they were placed at Pander’s disposal for description, and the 
results are embodied in the three works last quoted. The main 
feature in Pander’s work was his elucidation of structure, and 
his clear insight into the fact that only by carefif and laborious 
investigation into the structural featureg of the skeleton, external 
and internal, can we hope to determine the natural affinities of 
fossil fishes, Here his achievements surpassed all that had been 
previously done in palæozoic ichthyology. “The structure of the 
flacodermata (Ptertchthys, Coccostenst, Asterolepis, Heterosteus) is 
minutely described and illustrated, as also of the Saurodipterini 
(Osteolepis, Diplopurus), A like treatment is accorded to 
Dipterus, for which he institutes the family Ctesodiprerim, in 

which he also provisionally includes Cerafodts, then only known 
as a mesozoic fossil, and to Cheirolepis, which he also erects into 

a distinct family, fully corroborating the views of Hugh Miller 
and of Giebel as to its place not being among the dcanthodei, as 

Agassiz had imagined, as well as indicating that he was not 
unaware of its resemblance to Palæeoniscus, The si arly 
beantiful and complicated microscopic structure of the Old Red 
Sandstone teeth, so well known as Dendrodus, Lamnodus, &c., 

is minutely described and magnificently delineated. 

From his elaborate and truly scientific researches, Pander 
derived one interesting generalisation, which presently rose to 
extreme importance. Johannes Muller had long before shown 
that the recent Leprdosteus and Polypterus, classed together by 
Agassiz in one family, that of the so-called Sauroidei, were 
Tepreseritatives of totally distinct groups of Ganoids; but among 
all the fossil fishes of the order, he could for Polypterus find no 
ally, Pander, however, pointed out that, far from Polypierus 
kaving no ally in past ages, it is to it rather than to Lepidosteus 
that the affinities of many of the Old Red Sandstone Ganoids 
point, and more especially those of the group known as Sauro- 
aipterini. 

In 1858 Huxley published observations on the genera Cepha- 
laspis and Pteraspis, having in the previous year described the 
new genera G/yspiolenus and Phaneropleuron, with observations 
on the genus Aoloptychius. In 1861 his ‘‘ Essay on the Syste- 
matic Arrangement of the Fishes of the Devonian Epoch” 
appeared, in which the whole subject of the classification of the 
Ganoids, and especially of those of the Old Red Sandstone was 
discussed. 

Pander noticed the fact that many of the Old Red Sandstone 
Ganoids were more allied to Polypterus than to Lepidosteus. 
Huxley, proceeding farther in the same direction, instituted the 
sub-order Crossogterygida, of which Polyp’erus and Calamoichthys 
are the sole living representatives, but which in paleozoic times 
included an extensive assemblgge of forms, collectively equivalent 
to Agassix’s Calacanth: and Saurodiplerini, ‘The heterogeneous 
nature of Agaasiz’s ‘‘ Celacantht” was pointed ont, and the term 
very properly limited to the peculiar genera Calacanthus, Undina, 
Holopkagus, and Macropoma, none of which are, however, found 
in the Old Red Sandstone, The remaming Agassizian Coclacanths 
(Holoptychius, Glyptolepis, &c.), were placed in a new family, 
that of the Glypvodtpterint, and here are also included formes both 
with rounded and rhombic scales, Pander’s family of ‘‘ Dendro- 
donts” was considered to be probably based on teeth of fishes 
belonging to the Glyptodipterin:. at the Russian author’s 
family of, Crenodipkerini an ssiz's Sass odif ter ini are retained 
and likewise placed in the Crossopterygian sub-order, which 
lastly includes also*the /haveropleurint, constituted by the 
Sngillar genus Phaneroplen on, 

The next important point in Prof. Muxley’s “ Essay” is the 
gttehtion which he drew to the singular ties which connect the 
recent genus Lepedosiren (the Australian Cerafodus being at thet 
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time still undiscovered} with the cycloidal-scaled members of the 
Crossopterygida, And although he was not fully aware of the 
extreme closeness of the relationship between the recent Sirenoids 
and one of his Crossopterygian families, the Ciexodipierini, he, 
nevertheless, touched the spring which subsequently disclosed to 
us the true position of that family, when he compared the teeth 
of Lepidosiren with those of Dipterus. 
~ On the other hand the American bony pike or Lepidostens, is 
made the living type of another great assemblage, of which the 
Old Red Sandstone genus Cheirolepis ‘ought perhaps to be 
ed as the earliest known form.” To this sub-order of 
Lepidosteide merely a passing and imperfect notice is accorded, 
but it is nevertheless clear that the author means it to embrace 
both the heterocercal Paleoniscide of the upper zoic rocks, 
and that great array of semi-heterocercal rhombic-scaled forms 
(Lepidotus, Dapedius, Pholidophorus, &c.), which in mesozoic 
times constituted the great bulk of the Ganoid order. 

These two great sub-orders of Crossoplerypida and Lepidosteida, 
with the addition of the recent Amiade, are equivalent to 
Muller's Ganoidei Holostei. ‘The other sub-order of the Berlin 
anatomist, that of the Chondrostei or sturgeons was accepted, and 
to it the remarkable Old Red family of Cephalaspida, referred, 
provisionally at least, while into a fifth sub-order was erected 
the problematic group of Acanthodide, whieh, in their organisa- 
tion, seem to combine so many of the characters both of ganoids 
and of sharks, 

Undoubtedly, the weakest point in Prof, Huxley’s ‘‘ essay” is 
the attempt which he made to show, by comparison of the 
exoskeletal plates of Coccosteus with the bones visible on the 
exterior of the skeleton of many recent siluroids, that there was 
a possibility at least of the enigmatical group of Placodermata 
turning out to belong to the great order of Te/eostet, or ordinary 
bony fishes, ‘‘hitherto supposed to be entirely absent from 
formations of paleozic age.” Recent discoveries in the 
palæozoic rocks of America point, as we shall presently see, to 
another, and perhaps more probable, solution of the question. 

Mr. Powrie, of Reswallie, has contributed sev papers on 
the fishes of the Old Red Sandstone of Forfarshire, and to him 
we owe the definition of the genus Zuacanihus, comprising four 
species, and also of a new species of Aurexus. The remarkable 
group of Cephalaspide has been monographed by Prof. E. Ray 
Lankester in the volumes of the Palseontographical Society for 
1868 and 1870. i 

The true affinities of the Old Red Sandstone pos Dipterus, 
and the carboniferous C/enodus, foreshadowed by Mr. Huxley 
in 1861, were thoroughly cleared up by the discovery of the 
living Ceratodus Forstert in the rivers of Queensland, The 
Clenotodiplrint were definitely placed among the Dipnoi by 
Dr. Gunther in his account of the structure of Ceratodus (Phil. 
Trans., 1871), and subsequent observation has amply confirmed 
the correctness of his views on this point. 

‘The discovery in the Devonian rocks of North America of 
the gigantic Placoderm, named by Prof. Newb Dinichthys, 
seems at last to throw some light on the position of that remark- 
able group of extinct fishes. In Din:chthys we have a form, 
apparently closely allied to Coccostexs, but also of a 
dentition in many respects resembling that of the recent Lepido- 
siren, It seems, therefore, not unlikely that the PYacoderimata 
will eventually turn out to have been an aberrant group of 
loricated Dipnoi. 

Recent progress with regard to the structure and affinities of 
Scottish Carboniferous fishes is so inseparably connected with 
the study of the fishes of the same great period in England, that 
here the sister kingdoms cannot easily be treated separately, 
except a3 regards local and stratigraphical lists of genera and 
species. Descriptive papers dealing with English specimens are 
of equal importance to the student resident in Scotland. Scot- 
‘tish fossil ichthyology is therefore equally indebted to Prof. 
Young for his descriptions (published in 1866) of the remarkable 
Platysomid genera Amphicentrum (= Cheirodur, M‘Coy) and 
Mesolepis, as well as of the little Platysomus parvulus, a species 
named but not described by Agassiz, as all of them occur in the 
Scottish coal-measures, although Prof, Young’s degcriptions 
were taken from the more perfect examples fyrnished by the 
North Staffordshire district. Prof. Youngs in the same paper, 
also correctly pointed out the affinity to Afesolepis, and conse- 
quently also to Platysomms, of pur well-known, Scottish Lower 
Carboniferous genus Luryuotus, but I fear we cafinot acten 
his sub-order Zepidopeuridæ, in which he sought to include bo 
the Platysomid and Pycnodant fishes. His paper on ‘‘ Carboni- 
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ferous Glyptodipterines” (Rhisodopsis, Rhisodus, &c.}, also pub- , 
lished in 1866, deals largely with Scofish specimens, and with 
forms which constantly come under the notice of the Scottish 
collector. Prof. Young has given, besides, several other notices 
of fish remains from the Carbo us rocks of the West of 
Scotland, as has also Mr, James Thomson, of Glasgow, among 
whose contributions may be specially mentioned his description 
and figure of an enormous Acanthodes from the Palace Craig 
Ironstone of Lanarkshire. Of purely local work, a very credit- 
able example, though requiring some revision, is the list of 
carboniferous fishes in the ‘‘ Catalogue of the Western Scottish 
Fossils,” compiled by Messrs, Young and Armstrong, published 
first in the Transactions of the Geological Society of Glasgow, 
and afterwards issued as one of the “ British Association Guide 
oe on the occasion of the meeting of that body at Glasgow 
in 1876. 

Here we must for the present take leave of our subject. 
Much remains still to be done both as regards general research 
into the structure and classification of palsozoic fishes, and as 
regards the rectification of species, and the compiling of reliable 
catalogues of those which occur as well in Scotland as in other 
divisions of our common country of Great Britain. The work 
must, however, necessarily be slow, as nothing is more injurious 
to the cause of paleontology than undue haste, whether in 
descriptive work or in attempted generalisation, 


THE STRUCTURE AND ORIGIN OF 
STRATIFIED ROCKS* 


IX his address last year the author treated exclusively of the 

structure and origin of limestones, and now confined his 
remarks to the structure and origin of all other stratified rocks, 
In the first place he considered the question of the origin in crys- 
talline rocks of the material, and described those peculiarities in 
external form and internal structure, which would enable us to 
determine the true nature and origin of the grains of sand and 
other materials met with in stratified rocks, He next considered 
the formation of the very fine-grained particles met with in clays 
and mud, as derived from the mechanical wearing down of 
minerals like quartz, which cannot be decomposed, or from the 
chemical decomposition of others like felspar and hornblende. 
The materials thus formed mechanically and chemically by the 
complete weathering of crystalline rocks are to a preat extent in 
a state of equilibrium, and not prone to undergo er change, 
whereas the minerals in volcanic ash are to a considerable extent 
in a state of such unstable equilibrium that they soon undergo 
further important 'changes, A deposit of this nature might thus 
soon be more altered than one of the other type in vast geological 
periods, Amongst other facts of the lke kind it may be named 
that the large amount of very fine-grained micaceous mud 
deposits feund in some of our earlier strata was shown to be in 
all probability derived from certain quartz felsites, in which the 
base is to a large extent composed of very minute crystals of 
mica, 

Havi g thus traced the origin of the material, the method of 
observing loose unconsolidated deposits was described, and after- 
wards the general conclusions so far arrived at. In the case of 
quartz sands it was shown that, though they might appear almost 
identical to the naked eye, they may be divided into five well- 
marked varieties, which however pass gradually one into the 
other. These five types are as follows :— 

1. Normal, , fresh-formed sand, as derived almost 
directly from granitic or schistose rocks, 

2. Well-worn sand, in rounded grains, the original angles 
being completely lost, and the surface looking like ground glass. 

3. Sand mechanically broken into sharp, angular chips, 
showing a glassy fracture. 7 

4. Sand having the grains chemically corrdtied, so as to pro- 
duce a peculiar texture of the surface, differing from that of 
either worn grains os crystals, 

5. Sand in which the grains have a perfect crystalline outline, 
in some cases undoubtedly due to the deposition of quartz over 
rounded or angular nuclei of ordinary non-crystalline sand. 

Qn the whole, then, we may say that these differefit types are 
due to diffegent kinds of mechanical or chemical es, affect- 
ing grains originally derived from crystalline rocks, 

In further considering sands more or less worn mechanically, 

Z Abstract by the Author of the President’s Address at the anniversary 
meening ka the Geological Sonety, February 20, by H C. Sorby, LLD. 
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it was shown that for fair comparison the coarser and the finest 
“particles should be separfted by sieving and washing, so as to 
obtaif clean grains having on an average a diameter of about 
atyth of an inch, On ezaypining such sand from different 
deposits and different localitits, it 1s seen that the amount of 
wearing varies very atly. Much remains to be learned 
respecting the detai, but the observations made hitherto show 
that certain deposits are-as if derived almost directly from 
crystalline rocks, that a very considerable amount of mechanical 
action is required to round angular grains of quartz ~},th of 
an inch in diameter, and that in proceeding from the apparent 
source in crystalline rocks the amount of wearing increases, 
until, when the sand has been drifted for 100 or 200 miles, 
abont one-half of the grains are well worn and rounded. The 
uniformity in character over wide districts is sometimes remark- 
able and very characteristic. 

Certain special questions connected with the structure of fine- 
grained deposits were then considered, aonb 78 which may be 
specially mentioned the lamination of shales, It was shown that 

ter complete subsidence such fine-grained muds contain so 
much included water that if squeezed out by the vertical pressure 
of superincumbent strata, the bulk would be reduced to at least 
4th, which would necessarily develop a fissile structure in the 
plane of stratification, analogous to, but much less perfect than, 
the transverse cleavage of slates due to lateral pressure, 

The nature of the more characteristic materials of fine-grained 
slates was next considered, and it was shown that they must 
originally have often differed very greatly from the more modern 
deposits of granular mud to a great extent derived from the 
decomposition of granitic rocks, this difference being mainly due 
to their having been derived to a large extent from the decom- 
position of the fine-grained basis of certain felsitic ashes, On 
thé contrary, the characteristic features of the green slates of the 

-English Lake District are mainly due to the material having been 

derived from a mere doleritic type of ash. One of the most 
striking facts is the great amount of true pumice, the originally 
empty cells of which are now filled with calcite or with various 
green minerals, in the same manner that the cells of foraminifeia 
are often found filled with gleuconite. 

The author then pointed out how some difficulties connected 
with the mechanical origin of slaty cleavage could be easily 
removed, and traced the gradual passage from an ordinary stratt- 
fed, non-cleaved slate to one with an umperfect cleavage due to 
the development of close joints or planes of discontinuity, and 
finally to a perfect cleavage, when the yielding of the mass to 
lateral pressure was sufficiently great. 

The next questions which claimed attention were connected 
with the chemical changes that have occurred in the rocks since 
they were deposited. ° These have often given rise to a well- 
marked group of minerals, of several different kinds, but usually 
of green colour, and their development has played an important 
part in strata of nearly every age, resulting in the formation not 
only of the green grains of the green sand, but also in the 
analozous green constituents of many slates, 

The author then discussed very carefully the gradual develop- 
ment of inica-schist, tracing it from what might be called its very 
germs, in grains only g¢yth of an inch in diameter, formed in 
silu in some slates, to cases in which the whole of the original 
constituents of the slate have re-crystallised 21 sit into mica and 
quartz. In rocks of this type we can clearly see that the folia- 
tion is not due to deposition, but to crystallisation, which has 
been greatly influenced, not only by the previously existing 
structures due to stratification, but also by those due to cleavage 
previously developed by lateral pressure. Such fine-grained 
connecting links between slates and schists differ from true schists 
only in being of finer grain, which is sometimes so fine that with 
the naked eye it would be almost impossible to distinguish 
between them andéslates, though the microscope shows that true 
slates have been deposited as mud, whilst the fine-grained schists 
have re-crystallised 31 sifu. . 

The author concluded by specially considering what evidence 
remained in the most typical schistose rocks of the former presence 
of the grains of sand and of the fine granular particles found in 
slates, and showed that although they could sometimes be de- 
tected, yet in many cases the whole rock is so completely 
crystalluie, that@ll evidence had been obliterated. ‘The proof 
of crystallisation sits is, however, very complete, so that, 
though we can see clearly tha: the original rock must have been 
greatly c » We cannot really prove from its structure what 
the rock originally was—whether it was detrital’ or a mass of 


small crystals, This re-crystallisation of the material in situ 
is more especially proved by the structure of those schists which 
possess cleavage foliation. This differs most characteristically 
from stratrication foliation, and clearly proves that before 
crystallisation took place the structure of the rock had been 
altered by lateral pressure, 

It will thus be seen that the main object of the address was to 
trace the origin of the constituents of modern or more ancient 
sand and mud from pre-existing crystalline rocks of different 
types, and to show the correlation of the most modern and the 
most ancient deposits, and finally to trace the changes that have 
occurred since deposition, until they reach thejr extreme in the 
reproduction of crystalline rocks, thus completing the entire 
cycle of chemical and mechanical changes. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


THE petitions of Owens College and Yorkshire College rela- 
tive to the creation of the ‘‘ Victoria * University, have been 
printed as a parliamentary paper, with the draft of the propored 
charter, the main heads of which we have already given. . We 
believe this draft noy onty awaits the sanction of Parliament to 
become law. 

Dr. WILLIAM RAMSAY, of the chemical laboratory of the 
Univerrity of Glasgow, has been appointed to the Chair of 
Chemistry in University College, Bristol, in room of Dr. Letts, 
who has succeeded Dr. Andrews in Queen’s College, Belfast. 

Mr. T. J. PARKER, B.Sc. (Lond.), son of Prof W. K. 
Parker, F.R.S., has been selected for the Professorship of 
Biology in the University of Otago, New Zealand, and Curator- 
ship of the Otago Museum, Mr. Parker has for some years 
been Demonstrator of Biology in the laboratory of the Koyal 
School of Mines, South Kensington. We understand that three 
Commissioners were appointed by the University Council to 
report on the qualifications of candidates. The candidates, we 
believe, were numerous and highly qualified. 

Pror, Lowic, who occupies the chair of chemistry at the 
University of Breslau, celebrates on April 7 the fiftieth year of 
his doctorate. As his laboratory courses have always been 
largely attended by pharmaceutical chemists, of whom over 
1,000 have pursned their studies under his guidance, a movement 
has been set on foot to endow in honour of the occasion a 
pharmacentical scholarship, to bear the name of the veteran 
professor. Although the University of Breslau occupies by 
no means the fust rank among German universities, still the 
salary and fees falling to the share of the occupant of the 
chair of chemistry, form a sum far in excess of that received by 
any other professor of chemistryein the empire. Second on the 
list in this regard is the professorship of chemistry at Wurzburg, 
now held by Prof. Wislicenus. In both cases the fact is mainly 
due to the large affluence of medical students who are forced to 
take courses of chemical lectures, 


THE authorities of the Zarich Polytechnic are making prepara- 
tions to celebrate neat August the twenty-fifth anniversary of the 
foundation of the institution, In view of the widespread influ- 
ence which the Polytechnic has exerted on the recent develop- 
ment not only of the canton but of the entire republic the 
occasion will be one of no slight interest. 


THE Neue Freie Presse makes the following comparison of 
schools and school attendance $n different European countries :-— 
Germany, with a population of 42,0c0,000, has 60,000 schools 
and an attendance of 6,000,000 pupils; Great Britain and De- 
land, with a population of 34,000,000, has 58,000 schools and 
3,000,000 pupils; Austria-Hungary, with a population of 
37,000,000, has 30,000 schools and 3,000,000 pupils ; France, 
with a population of 37,000,000, has 71,000 school~ and 
*4,700,000 pupils; Spain, with a population of 17,000,000, has 
20,000 schools and 1,600,000 pupils; Italy, with a popula- 
tion of 28,000,000, has 47,000 schools and 1,900,000 pupils ; 
and Russig, with a population of 74,000,000, has 32,000 schools 
and 1,100,900 pupils. 


SCIENTIFIC SERIALS 


eThE Hournal of the Royal Microscopical Society, containing its 

transactions and proceedings and a record of current reséarches 

relating to invertebrata, cryptoganfla, and microscopy, Feb- 
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ruary, 1880.—Rev. -W. H. Dallinger, on a series ‘of experi- 
ments made to determine the thermal death-point of known 
monad germs when the heat ıs endured in a fluid (PL 1 and 2). 
—Dr. P. M. Duncan, on a of the life-cycle of Clathrocystis 
eruginosa (Kutzing)—Prot. E. Abbe, some remarks on the 
apertometer,—A. D. Michael, a further contribution to the 
knowledge of British Oribatide, part xı (Pl. 3 and 4). With 
the assistance of C. F. George the life histories of fifteen species 
are mentioned as traced for fe first time, the same number are 
described as new to the British fauna, and of these four are new 

ies, five have been previously found in France, four in 

many, one in both of these countries, and one in Spitz- 
bergen. Part 2, with two more plates, is promised in the April 
number.—G, Gulliver, the classificatory significance of raphides 
in Hydrangea,—W. Teasdale, on a simple revolving object- 
holder—The record of current researches, bibliography, and 
proceedings of the Society, 


Zeitschrift fir wissenschafiliche Zoologie, Bd. 33, Heft 4, 
January 23.~~¢Dr. Philipp Stohr, on the history of the :de- 
velopment of the shul, in the Urodela, pl 29, 30.—Karl 
Richard Krieger, on the minute structure of the central nervous 
system in the crayfish, pl. 31, 33.—Dr. Julius Krueg, on the 
fissures of the cortical surface of the cerebral hemispheres of the 
zonoplacental mammals, pl. 34, 38.—J. Céamician, on Zafoea 
parasitica, 8p. n., pl. 39, figured on a species of Aglaophenia, 
fron Trieste, 

Reale Istituto Lombardo di Scienze e Lettere, Rendiconti, vol. 
xiii, fasc. 1i,—-On the trichameha irta of De Fromentel and 
Me. Jobard-Muteau, by Prof. Maggi.—On the transmission of 
heat between two fluids in motion separated by a solid wall, by 
Dr, Grassi,i—On some geometrical and mechanical relations 
concerning lines of double curvature, by Prof, Bardelli. 


Fournal of the Franklin Institute, January.—Locomotive 
spark-arresters, by Mr. J. S. Bell. —Standard sizes in cylindrical 
fitting, by Mr. Richards.—Saws, by Dr. Grimshaw.—On the 
method of milk shipment ın glass jars, by Dr. Morris. —Velocity 
of light, by Dr, Chase, — 

Gaseila Chimica Italiana, fasc, ii—Crystallographic study of 
some substances of the aromatic series, by Signor La Valle.— 
Further observations on digallic acid, by S. Schiff,—Contribu- 
tion to the chemical history of the Stereocaulon Vesuvianum, by 
S. Coppola.—New method of determining the points of fusion 
of organic substances, by S. Roster.—Researches on podophyllin, 
by S. Guareschi. —Chemical study of the meteorite of Albarello, 
by S. Maissen.—Chemical researches on the yellow incrustations 
of the Vesuvian lava of 1631, by S. Scacchi. 


SOCIETIES AND ACADEMIES 


LONDON 

Royal Society, February 26.—‘‘On some of the Effects 
produced by an Taducaon Coil with a De Meritens Magneto- 
Electric Machine.” By Willam Spottiswoode, P.R.S. 

In the PAtlosophical Magazine for November of last year I 
gave an account of a mode of exciting an induction coil by the 
direct application of one of M. de Meritens’s alternating machines, 
without the intervention of a contact-breaker or the use of a 
condenser. The experiments of Prof. Dewar, described before 
§he Royal Society (see Proceedings, February 13, 1880), have led 
me to think that an account of some of the peculiarities in the 
induced discharge, might be acceptable to the Society. 

And, first, as regards the secondary discharge in air. It was 
mentioned in the paper first quoted that the spark produced by 
this machine presented an unusually thick yellow flame, and that 
it was accompanied by a hissing noise different from that com- 
monly heard with a coil excited by a battery. The spark was 
obseged in a revolving mirror, first in a vertical and secondly in 
a horizontal direction. The discharge, although apparently con-* 
tinuous, was immediately seen to be intermittent, with a period 
in unison with that of the machine. Tongues of flame, leading 
alternately from one terminal and from the other, crossed the 
field of view. The length of spark first used (verti€ally) was 
about half an inch, When the length wes indteased to about 
two mches pute or bands of continuous light were seen to 
traverse the field of view in djagonals of low slope (f.¢., nearly 
horizontally), showing that there were of heated neatter 
passing from time to time at moderate velocity between the 
terminals, From the known period of the machine and the 
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number of the discharges crossed by these ¢.. in their passage 


from terminal to terminal, it was ed, that -the time of . 
passage was about ‘o3 of a second. Occasionally there was a 


still brighter flash or meteor, which similaly traversed the field, 
but with a velocity apparently of about double that of the 
others. 


On observing the discharge (vertical) in air attentively, it was 
noticed that whenever a true spark passed, its passage was 
marked, as usual, by an irregular bright line when its path was 
outside the aureola or flame, but by a similar dark line when its 
path was.within the aureola. 

The spectrum of the secondary spark was then examined with 
terminals of various metals, 

Aluminium, — The spectrum showed a faint continuous back- 
ground with the yellow sodium lines, and faint oxide of 
aluminium lines. This was with a spark of half an inch. But 
although the spark was subsequently lengthened, no difference in 
the spectrum was perceived excepting that the continuous back- 
ground was rendered more bright. 

It would seem that these appearances are due to some such 
process as the following :—The heat due to oxidation, added to 
that of the discharge, is sufficient to volatilise the oxide of 
aluminium, but that in its passage across the interval between 
the terminals, the oxide becomes so cooled that it gives a con- 
tinuous spectrum, When the spark was lengthened, the oxide, 
although perhaps at first more heated than with the shorter spark, 
had more time to cool. 

Magnestum.—tiIn this, as in the former case, we have a faint 
continuous spectium as a background, on which were seen the 


6 group of esium lines. One other line in the blue oeca- 
sionally flashed out, but was not ently present. There 
was a faint trace of the oxide spechum. The contrast 


between the cases of aluminium and magnesium, in respect of 
the prominence of the oxide, or of the true metallic spectrum, is 
doubtless due to the fact that in the former case the oxide, and 
in the latter the metal, is the one which is more easily vapori 
On sending a blast of air on the discharge, the blue line always 
disappeared ; the current of air having lowered the temperature 
so far as to prevent the vaporisatiog necessary for its production. 
When the spark between magnesium terminals was made to 
pass through hydrogen, the characteristic lines of hydrogen were 


seen, apparently owing to a rise in temperature, This, as 
mentioned below, does not occur with carbon poles, 
Platinum.—With terminals of this metal the s was 


mainly continuous, with the addition of the ubiquitous yellow 
sodium lines. When the spark was short, a few bands were 
faintly visible, some apparently those of nitrogen, and others in 
the blue and violet belonging to the oxide of platinum, When 
the spark was lengthened these bands disappeared, and nothing 
but the continuous spectrum (with the D lines) was visible. 

Tt appears from these experiments that the application of the 
De Merins machine to the mduction coil furnishes us with the 
means of isolating certain lmes of the metallic spectrum from the 
rest. It has, in fact, enabled us to reduce at pleasure the spectra 
of aluminium, of magnesium, and of platinum, to their most per- 
sistent lines, precisely as had already been noticed as occurring 
by natural processes in the cases of sodium and of calcium. As 
a general rule, when the spark is shortened, the metallic or the 
oxide lines come out, when it 1s lengthened they disappear. 

From this we may conclude (1) that the discharge which we 
have been examining is a real flame with metallic particles pass- 
ing between the terminals in a solid condition; and (2) that in 

eral the temperature is comparatively low, #.¢., that it is 
insufficient to cause any considerable vaporwation, This 1s 
notably the case when the arc is long, and when the matter 
thrown off from the terminals has sufficient time in its passage to 
cool 


The spark was then tried between carbon inals În atmo- 
spheres of hydrogen and of carbonic acid. In none of them did 
the show any gas lines, but with hydrogen there were 
faint traces of the*hydrocarbon group in the green. In this 
respect the spark differs from the pecan 8 direct from the 
machine, inasmuch as the latter gives some of the hydrogen lines 
n hydrogen dnd carbon lines in carbonic acid. a 

‘When magnesium terminals were used in an atmosphere of 
hydrogen, ethe yellow sodium lines, the blue and green magnesium 
lines, and the red line of hydrogen were visible near the 
terminals, with a continuous background. When the magnet 
was excited, the ofly change observed Was that the lines became 
slightly fainter. ns 
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When the spark was discharged m a magnetic field, known 

«phenomena were reprodyced, but owing to the thickness and 
masseof the flame and the extraor strength of the magnetic 
field, they were exhibited in a state of great splendour, - 

When the spark passed ingan equatorial direction the whole 
flame was spread out in an equatorial plane, in which heated 
masses might be seen revolving in one direction or in the other 
in the neighbourhood of each of the magnetic poles. When the 
spark passed in an axial direction, or when the poles themselves 
were made the terminals, the phenomena described in my paper 
“ On an Experiment in Electro-Magnetic Rotation ” (Proc. Roy. 
Soc., March 30, 1876) were reproduced. 

Whatever was the direction of the spark, the resistance due to 
the magnetic field was such as to extinguish the discharge, pro- 
vided that the striking distance was near the limit that it could 
attain when no magnetic field was present. If a plate of glass 
was interposed between the poles of the magnet (which were still 
used as terminals) the yellow flame disappeared, and the spark 
divided itself into numerous ramifications of true sparks which 
found their way round the edges of the plate. As soon as the 
magnet was excited the resistance in the field became so great 
as to exceed that of the glass plate itself, and the plate was 
plerced, 

Prof. Dewar was good enough to measure the efficiency of the 
secondary discharge, by taking an inch spark in a glass bulb 
placed in the centre of a calorimeter, in the same way as he had 
already measured the efficiency of the intermittent current direct 
from the machine. The former amounted to about 430 gamme- 
units per minute, while the latter had been found to be 6,000 
per minute, The relative efficiency may, therefore, be taken at 
about 1:15. And as the machine was giving about 300 currents 
per second, this would give for the secondary 

430 : 60 X 300 = ‘023 units per discharge, 
and for the primary 
6000 ; 60 X 300 =*3 units per discharge. 

Leaving the subject of the spark from the induction-coiJ, one 
of the most remarkable effects produced by this machine was the 
illumination of vacuum tubes*by the currents taken simply from 
the machine. A small sphere of about two inches in eter, 
with an air-vacuum, and having two parallel straight terminals 
reaching nearly across the sphere and about half an inch apart, 
was (after the first attempt, when there was some difficulty in 
getting the discharge to pass) readily illuminated, Owing to the 
alternate curients, both terminals were of course surrounded with 
the usual blue halo, When the speed of the machine was 
reduced, the discharge through the tube was not maintained, 
showing that only thet part of the current from the machine 
which possessed the highest electromotive force, and perhaps 
also the greatest strength, was sufficient, and was therefore 
actually used for the purpose. As this was apparenjly only a 
small fraction of the whole cunent, we may herein find an 
explanation of the fact that, compared with the effect fiom the 
induction spark, the illummation was moderate, and the heating 
insignificant, It would perhaps not be easy to establish an 
accurate comparison between this and other sources of electricity ; 
but some idea may be conveyed by the fact that, from experi- 
ments made with this tube with Mr. De La Rue’s chloride of 
silver battery on a former occasion, and quite independently of 
the present question, it was estimated that a current having an 
electromotive force of 400 volts was necessary to effect a 
discharge. 

Other tubes were hied, and were illuminated in the same way. 


Chemical Society, February 19.—Mr. Warren De la Rue, 
president, in the chair.—The list of Officers and Council pro- 
posed by the Council for the ensuing year was read from the 
chair, The pringpal chan are: President: H. E. Roscoe. 
Vice-Presidents : Warren De la Rue, J. Dewar, V. Harcourt, in 
the place of F, Field and H. E. Roscoe. Other Members of the 
Council: C. Graham, H, McLeod, ET Mills, J. M. Thomson, 
instead of A. H. Church, W. H. H , and E, Riley, who 
retire.—During the evening the President mentioned that a 
crystal had þeen prepared by Mr. Hannay, of Glasgow ; its 
angles, lustre, hardness, &c., were identical with those of fhe 
diamond ; a simélar crystal when burnt was found toecontain 97 
per cent, of carbon ; it was therefore to all mtents and purposes 
a diamond.—The following papers were read :—On the produc- 
tion bf ozone during the combustion of coal-gas, by R. H. 
Ridout., The author has observed that a Bunsen burner pypduces 
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ozone, which substance is also formed bythe combustion of coal- 
gas from a glass tube ġth of an inch in diameter, placed in the 
centre of a tube §ths of an inch in diameter and 15 inches long. 
Ether and alcohol burned from wicks made of capillary glass 
tubes, gave similar results.—Prof, McLeod then made some 
remarks in reply to a criticism of Mr. Kingzett as to the forma- 
tion of ozone during the slow oxidation of phosphorus. In his 
opinion, while fully admitting the justice of Mr. Kingzett’s 
criticism, the evidence was quite conclusive without the quanti- 
tative results, He had made about 100 experiments and had not 
been able to find any proof as to the formation of peroxide of 
hydrogen, whilst the presence of ozone could be always detected, 
—Mr. R. H. Ridout gave a short account of some new and 
improved laboratory appliances—a blowpipe for gas or spirit, an 
india-rubber test-tube brush, an apparatus for saturating a liquid 
with sulphuretted hydrogen without the slightest escape of that 
gas, a filter funnel, consisting of a funnel with a stem o'5 mm, 
and the sides ground to the angle of 60°, a continuous aspirator, 
consisting of a piece of lead tube $ths of an inch in diameter, 
bent into a circle having a small hole in the concave side, into 
which the aspirating tube is fixed; a fitter funnel in which the 
vacuum is obtained by the condensation of steam, and an appa- 
ratus for taking the gravity of liquids in terms of water at the 
same or other temgeratures,—Dr. Armstrong then made some 
remarks on some 1ecent researches on the so-called unsaturated 
compounds, 


Zoological Society, February 17.—Arthur Grote, vice- 
president, in the chair.—Mr, Sclater exhibited and made remarks 
on a skin of Colobus palliatus, Peters, from the Zanzibar Coast, 
and pointed out its apparent identity with his Calobus angolensis. 
—A letter was read from Mr. W. B. Pryer, of Elopura, Bay 
of Sandakan, Northern Borneo, relating to certain birds and 
quadrupeds of that country.—Prof. Flower exhibited and made 
remarks on the skull of a two-horned Rhinoceros (Rhinoceros 
sumatrensis), which had been obtained ın Sandakan, Northern 
Borneo, by Mr, W. B. Pryer.—Mr. Sclater exhibited and made 
1emarks on the drawing of an apparently new parrot, of the 
genus Chrysotis, now living in the Eocietys Gardens, which he 
proposed to call CArysotis celigena, after Mr, Lawrence's MS. 
—Prof. Flower, F.R.S., read a paper on the anatomy of the 
bush dog (Zcricyon venaticus), based on a specimen lately living 
in the Society's Gardens.—Mr. W, A. Forbes read a paper on 
some points in the structure of Nasiterna, bearing on its 
affinities. —A communication was read from Mr, Geoffrey Nevill, 
C.M.Z.S., containing a paper on the land shells, extinct and 
living, of the nexghbourhood of Mentone (Alpes Maritimes), 
with descriptions of a new genus and of several new species,- 
Mr. W. Tegetmeier read a note on the synonymy of the Kaffir 
Crane, commonly called Balearica regulorum (Licht.),—Lord 
Walsingham read a paper on some new or little-known species 
of Tmeidee, from North Amenica, 


Royal Microscopical Society, Felnuary 11.—Anniversaiy 
meeting, Dr. Beale, F.R.S., president, in the chair.—Twelve 
gentlemen were elected or nominated for Fellowship.—The 
reports of the Council and Treasurer showed that the condition « f 
the Society was highly satisfactory, an exceptionally large number 
of new Fellows having been elected last year, and the revenue 
having increased by more than 200/. A special vote of thanks was 
given to Mr. Crisp in recogmtion of his honorary editorship of 
the journal accompanied by bound copies of vol. 1. and 13, with 
suitable inscriptions. The Officers and Council were elected for 
the ensuing year as follow$ —President: Lionel S, Beale, 
F.R.S. Vice-Presidents : Robert Braithwaite, M.D., W. B. 
Carpenter, C.B., F.R.S., Prof. P. Martin Duncan, F.R.S., 
Henry J. Slack, F.G.S, Treasurer: John Wae Stephenson, 
F.R.A.S. Secretaries: Charles Stewart, M.R.C.S., Frank 
Cnsp, LL.B., B.A. Membeis of Ccuncil: John Badcock, 
Willam A. Bevington, Arthur E. Durham, F.R.C.S., Casarles 
James Fox, James Glaisher, F.R.S., A. de Souza Guimaraens, 


William J. Gray, M.D., John Matthews, M.D., Albert D, 
Michael, F.L.S., John Millar, L.R. C.P.E., Fredenc H. Waid, 
M.R.C.S,, T. Chartes White, M.R.C.S.—The President 


delivered his annual address, in which, after referring to the 
gratifying ifon of the Society, and the great improvement 
tat Mad taken place in the journal, he discussed the nature ot 
the changes occ’ g in living matter® Facts and arguments 
A aah seni against the doctrine generally entertained concern- 

e physical nature of vital phenomena. Many of Dr. Allman’s 
statements in bis British Association address were called in 
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question and serious abjections raised to the acceptance of 
Bathybius Haeckel: in the existence of which Dr. Beale did not 
believe. 


Anthropological Institute, February 1o.—Francis Galton, 
E.R.S., vice-president, in the chair.—The following New Mem- 
bers were announced :—Thomas Hodgkin, Alfred Tucker, B.A., 
H. C. Stephens, J. A. Farrer, Bryce M. Wright, F.G.S., 
T. W. U. Robinson, F.S.A., and W. D. Gooch.—Dr. Emil 
Holub delivered an address on the Central South African tribes 
from the South Coast to the Zambesi. Dr. Holub had found 
along the South Coast traces of tribes which do not`now exist, 
heaps of burnt bones of wild animals, none of domestic animals, 
and broken shells. Other tribes once belonged to the regions 
between the Limpopo and the Zambesi, and here were found 
ruins of towns, generally in the vicinity of mines, especially 
gold mines, The houses were of stone, on the top of moun- 
tains, put together without any cement, but go well fitted that 
they have stood for hundreds of years. Some of the ruins were 
formed of blockg of granite ın the shape of bricks. The tops of 
smali hills were fortified in this way, with opensngsin the walls. 
The remains probably beleng to those who inhabited the ancient 
empire of Monopotapa, mentioned by the Dutch and Portuguese 

ers as existing two hundred years ago, When a country 18 
conquered it is the custom to kill all the population, take 
the women and children prisoners, and educate the latter as 
warriors of the victorious tribe; in this way whole tribes have 
ceased to exist in South Africa ; even since Livingstone’s time a 
powerful tube of the Basutos, on the Upper Zambesi, named 
the Makololos, has been almost exterminated. Dr. Holub 
divided the living tribes into three races, the Bushmen, the 
Hottentots, and the Bantus; he found a link between the 
Bushmen and the Bantu family, and between the Bushmen and 
the negroes, but not between the Hottentots and the Bantus. 
The Bushmen are rapidly dying out, and are utterly incapable of 
civilisation. They use stone weapons and poisoned arrows, but 
the bows and arrows are of very simple construction compared 
with those in use among the natives of North and South 
America. The Hottentot race is divided into three tribes, the 
real Hottentots, the Griquas, and the Koranas. No Sonth 
African tribe has taken so cagerly to the vices of civilisation as 
the Hottentot race. The Bechuanas obseve many of the 
virtues of the white man, but the Hottentot adopts only his vices. 
Drunkenness is the chief cause of their dyi g out. They do not 
seem to have any religion, but a kind o freemasonry exists 
among them, the outward and visible sign of which is three cuts 
on the chest made with appropriate ceremony. 


Meteorological Society, February 18.—Mr. G. J. Symons, 
F.R.S., president, in the char.—Dr. J. S. Cameron, Dr, F, E. 
Carey, J. B. Charlesworth, A. Collenette, S. Forrest, Į G. 
Gamble, H, J. Marten, J. Nixon} B.A., W. P. Piopert, LL.D., 
S. Rostron, W. P. Swamson, and E. W. Wallis, were elected 
Fellows.—The papers read were :—On typhoons in China, 1877 
and 1878, by Lieut. A. Carpenter, R.N.—Note on the reports 
of wind force and velocity dming the Tay Bridge storm, 
December 28, 1879, ‘by R. H. Scott, F.R.S. These reports 
seemed to show that the velocity of the wind on that occasion 
was not so high as was generally supposed and had been 
frequently exceeded, but that some of the gusts were very 
violent,—On the frost of December, 1879, over the British Isles, 
by W. Marriott, F.M.S. Exceptionally low temperatues were 
registered all over the British Isles from the Ist to the 7th of 
December. On the Ist the lowest temperature was — 2° at Ketton, 
near Stamford; and the next lowest was 5° at Trent College. 
The temperature continued low throughout the day, at several 
places not rising above the freezing pomt. On the 2nd the cold 
was more intense, in the counties of Leicester, Lincoln, and 
Nottingham, the temperature fell below zero, the lowest being 
—4''5 at Coston, near Melton Mowbray, Temperatures between 
o' and f° were registered in the ra and south of Scotland 
and along the central part of the north of England to the 
Midland and Eastern Counties ; while over the whole of England, 
Scotland, and Ireland, with the exception of the sea-coast 
stations, the temperature fell below zo*, On the $rd the 
temperature was more evenly distributed and pot quite so intense 
as on the previous day; however, in the North Riding.of 
Yorkshire and the Valley of the Tees, readings at and below 
zero were registered, the lowest Being —2° at Gaififord, On the 
4th intensely cold weather was experienced over the south of 
Scotland and the north of England, the lowest reading obtained 
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was — 23", at Blackadder in Berwickshire, — £ was also registered 


at Springwood Park, near Kelso, and readings of —5° were 
reported at Haddington, Melrose, and @orbridge-on-Tyne, and 
—q*at Alston. Temperatures below 10° were registered over fhe 
south and gouth-east of Scotland, and over the north of England 
as far as the Valleyof the Trent and“ilso in the eastern counties, 
while over almost the whole of England, Scotland, and Ireland 
the temperature fell below 20°. In some parts of the south of 
Scotland and the border counties the maximum temperature 
during the day did not rise to 20°. On the 5th the minimum 
temperature was not so low as on the previous day, there being 
a cloudy sky and a general fall of snow. In Ireland, however, 
this was the coldest day of the month. On the 6th the tempe- 
rature fell considerably in Derbyshire, Nottinghamshire, and 
Yorkshire, readings of —3° being recorded at Trent, —1°°o at 
Buxton, and © at York and Stanley. At many places the 
maxunum temperature during the day was much below the 
freezing point. On the 7th very low temperatures were registered 
over the whole of the north and the east of England; the 
lowest reported was ~ 10° at Ketton, near Stamford. ‘The tem- 
posite fell below zeo in the counties of Essex, Leicester, 

erby, Lincoln, Nottingham, and York, and also in the south of 
Scotland, while over almost the whole of the north-east and 
central part of England as well as a portion of the south-east 
district, the temperature fell to 10° degrees or below. Readings 
below 20° prevailed over nearly the whole of England and 
Scotland, and the centre of Ireland. The maximum temperature 
during the day at a few places was extremely low, the thermo- 
meter at Appleby only recording 12"*4, and that at York 18°, 
During the next few days a little warmer weather prevailed, buy 
on the 11th the temperature fell below 20° over the central part 
of England, Scotland, and Ireland. Low temperatures were 
also experienced at most places on the 12th. Milder weather 
continued for the next few days, but on the 17th the temperature 
again fell below 20° over the whole of the south of England. 
Low temperatures also prevailed on the 18th, 21st, 23rd, 24th, 
and 26th, while the maximum temperatures at many places on 
the 21st and 26th did not reach 32° At almost all the inland 
stations frost occurred on an average of about twenty-five days 
during the month, and temperatures*below 20° were registered 
from eight to thirteen days at several places. The only station 
where frost was not felt was Scilly, the lowest temperature 
recorded there being 33° on the and. The only comparatively 
mild districts were the west and south of Ireland, and the 
extreme south-west of England. Even the sea-side health 
resorts which are reputed for their mild climates were not 
exempt from the cold, the temperature falling below the freezing 
point on eleven occasions at Ventnor, fifteen at Torquay, twenty 
at Sidmouth and Eastbourne, and twenty-four at Ramsgate and 
Worthing. During the time of the cold weather the barometer 
was very high over these islands, and an anticyclone was formed 
over those djstricts where the lowest tem} eratures were recorded, 
That the cold was the result chiefly of radiation is shown by the 
pa difference in temperature at the hill and valley stations. 

or instance at Farley 640 feet above sea level 17°°7 was 
registered on the 7th, while at Oakamoor, 300 feet lower in the ° 
Valley of the Churnet, and less than a mile distant from Farley, 
the temperature fell to 1°1. The effect of the cold upon the 
health of the community was very great. In London the 
number of deaths referred to diseases of the respiratory organs 
increased to 799 in the week ending December 20, and exceeded 
the weekly average by 288. The public journals record the fact 
that several ns were frozen to death in various parts of the 
country. e frost also caused great injury to plants, shrubs, 
ana birds. 

Entomological Society, February 4.—J. W. Dunning, 
M.A, F.L.S., vice-president, in the chair.—Mr, Patrick E 
Copland, of Buckhurst Hill, was elected a Member, and Mr. 
John B. Bri and Mr, Peter Cowell Subscribers to the 
Society.—Mr. Stainton exhibited, on behalf of Mr. Grigg, of 
Bristol, a specimen of e/Yeliothis scutosa captured near Weston- 
super-Mare.—Mr. Pascoe exhibited a specimen of the ‘‘fire-fly”” 
of the Amazon Valley, 4spisoma lineatum. It has the usual inter- 
mittent light flashing at intervals of two seconds, but Mr. Pascoe 
belieted it was capable of keeping back the light for’an inde- 
finite time. ae ev. H. S. Godam objected to term fire- 
fly being applied indiscriminately to all luminous insects, there 
being many luminous coleoptera, and as regards the flashing of 
the light from these insects, he considered it was often simply 
due to the creatuyes crawling over leaves and herbage, and, thus 





exposing the ventral ‘surface only at times. Mr. Meldola 
remarked that some years ago he had examined the spectrum of 
the glow-worm, and fonffd that it was continuous, being rich in 

een and blue rays, and comparatively poor in red and yellow.— 
Sir Pascoe also exhibited two sexes of Zsopogon hottentotus, 
a dipterous insect which was reported as hitherto unrecorded in 
this country, and remarked upon the gregarious habits of this 
species compared with those of others of the family.—The 
Secretary exhibited, on behalf of Mr. George Francis, of Ade- 
laide, specimens of a South Australian moth (Anapza, sp.), 
which feeds on the native EucalyptiiMr. Swinton forwarded 
a letter calling in question the specific distinctness of Acronyeta 
pst and A, fridens, considered as separate species by Mr. Butler 
In a recent communication.—Mr. Meldola read a note on the 
protective attitude of the caterpillar of the lobster moth, 
extracted from Kosmos, November, 1879.—The following papers 
were also communicated :—Materials for a revision of the 
Lampyride, part 2, by the Rev. H. S. Gorham, and on some 
coleoptera from the Hawatien Islands, by Dr. Sharp. 


Photographic Society, February 10,—J. Glaisher, F.R.S., 
president, in the chair.—Dr, Huggins, F.R.S., read a paper on 
the photographic spectia of stars, and described the apparatus 
he had devised. Through a slit the 350th part of an inch, the 
spectrum of a star was kept by a special arrangement upon a 

elatine emulsion plate in the same place, by artificial light 
Being thrown upon a polished silver pate placed over the slit, 
enabling the image of the star to be seen and continuously 
watched during a long photographic exposure; thus any irregu- 
larity in the motion of the telescope could be instantly corrected. 
The slit was also provided with two shutters, so that one only 
being used upon a star, the other half could have asecond known 
spectrum taken upon the same plate, and thus determine the 
wave-lengths of the lines of the spectra, Dr. Huggins‘stated 
that white stars gave lines due to hydrogen, as ‘‘ Vega ;” whilst 
“ Arcturis,” with an orange light, gave strong lines, due to 
“calcium,” suggesting that it was farther removed in the order 
of e from “Vega” than is the solar spectrum.—Capt. 
Abney, R.E., F.R.S., read a paper on a process for printing by 
development. A paper iseprepared with iodide and bromide 
potassium, sensitised with silver nitrate, and washed; after 
exposure, developed with ferrous oxalate and fixed with hypo- 
sulphite of soda, 


Institution of Civil Engineers, Febiuary 24.—Mr. Brunlees, 
vice-president, ın the chair,.—The paper read was on the use of 
asphalt and mineral bitumen in engineering works, by Mr. W. 
H, Delano, Assoc. Inst. C.E.j 


PARIS 


Academy of Sciences, Febiuary 23,—M. Edm, Becquerel in 
the chair.—The Secretary announced the death of M. Favre, 
Corespondent in Chemistry, on Febrnary 17, and rgcalled his 
services to sclence.—Heat of formation of eae ails acid, by 
M. Berthelot. The formations of oxygenated water, persulphuric 
acid, and ozone are endothermic, and form a graduated scale; 
they absorb respectively 10°8, 13°8, and 14°8 calories.—On the 
decomposition of oxygenated water in presence of alkalies, and 
on derivatives of bioxide of barium, by the same. The spon- 
taneous decomposition of bioxide of barium is explained by dis- 
placement of the second equivalent of oxygen by water, the 
compound being thus changed mto hydrate of baryta with libera- 
tion of heat. The same series of reactions explains the insta- 
bility of oxygenated water in presence of a trace of baryta or other 
alkal1.—On the heat of, combination of hydrate of chloral, by 
M. Wurtz. He describes apparatus (very hke M. Berthelot’s) 
for finding whether vapours of anhydious chloral and water, 
when they meet, liberate heat; the’ results were negative. ` M. 
Devillethought M. Wurtz had not taken sufficient account of 
the relation betw®en the volumes of the meeting vapours.-On 
sap-vessels proper in Gramines, by M, Trécul.—On some linear 
differential equations of the second order,by M. Gyldép,—On 
the divisors of cyclotomic functions, by Prof. Sylvester.—On 
some of the collections brought by the North-East P. 
ag by the Glacial Sea of Siberia, by Prof,.Nordenskjold 


etter), These include a rich collection of invertebrates (dredged , 


at 30 to r100 m.), and indicating a fauna richer ini individuals 
than one finds th the tropics; lichens and alge, boħes of sub- 
fossil whales, tertiary fossil „plants of Nagasachi, and Labuan, 
implements, arms, &c,.,,of Eskimo and Tchouktchis, and 1,040 
old Japanese works.—Production and crystallisation of an 
anhydrbus silicate (enstatıte) in presence of stedm at ordinary 
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pans by M. Meunier, Steam ıs sent shrough a heated porce- 
ain tube containing magnesium and receiving near one end the 
vapour of chloride of silcium. Enstatite 1s deposited in the 
tube of exit as an abundant white powder, and the crystals are 
very like those found in natural meteorites. M. Meunier remarks 
that the mixture of piotubeiantial vapours in the sun contains all 
the elements ne ‘to form magnesium silicates, if there were 
sufficient cooling.—Generalisation of two theorems on the 
functions ©, by Mr, Elliot.—Determination of the mean 
tensions developed at the extremities of a heavy cord, oscil- 
lating about a position of apparent rest, by M. Léauté, 
—Observations of solar spots and protuberances during the 
third and fourth quarters of 1879, by P. Tacchini. The 
author’s figures, from observations half at Palermo and half 
at Rome, by the same method, show the increase of solar 
activity. The protuberances have gradually extended to near 
the pS showing a maximum, as usual, between 30° and 
50° lat. in each hemisphere. The faculæ also contmue to show 
their maximum between 10° and 30°. The number of faculæ 
and protuberances is shghtly greater in the northern hemisphere, 
as before.—Comparison between the cyrves of tensions of satu- 
rated vapours, by M. Mondesir.—On a new electro-magnet, by 
M. Chambria, He increases the extent of the surfaces presented to 
each other, viz., the end of the core, and the oscillating armature ; 
lg., n projection or the armature enters a hollow of the core, or 
conversely, or the circumference of the core enters a circular 
groove in the armature, His electromagnet apphed to a Morse 
or Breguet telegraphic receiver requires a battery of 8 to 10 
elements, as against 15 elements needed with plane magnet and 
armature, The remanent magnetism too, seems weakened.— 
Use of tempered glass ın construction of condensers, by M. 
Ducretet. Leyden jars so made take a stronger charge and give 
better sparks,—On the preparation of acetylene, by M, Jung- 
fleisch. He effects this by incomplete combustion of coal-gas ; 
a flame being produced by a jet of air entering an atmosphere of 
the gas. The products of combustion are drawn off (by means 
of a trompe) into other vessels, in which the steam is condensed 
and the acetylene separated.—Determination of the heats of 
combustion of glycerine and ethylenic glycol, by M. Louguinine, 
~-On a digestive ferment which is produced in panification, by 
M. Scheurer-Kestner. Meat mixed with flour and baker’s yeast 
forming a paste, is fused into the mass of bread during panary 
fermentation, The author’s father observed this, and he 

pared, in 1873, a sonp-bread containing 50 per cent. of meat, 
it could be kept indefinitely without alteration, and, dissolved in 
boiling water, made excellent soup.—M. Cosson stated that 
during the siege of Paris, powdered bone, that had served in 
preparation of glue, was incorporated with bread and biscuit, 
making useful panada.—On the formation of ovules and the 
Ovaiy in mammalia and oviparous vertebrates, by M. Cadrat.— 
Study of modifications produced im the animal organism, by 
various albuminoid substances injected into the vessels (third 
series, soluble ferments), by MM. Bechamp and Baltus.——Diastase 
of germinated bailey, so injected, is found partly in the urine, 
undergoes no alteration in the system, and causes considerable 
functional disorders.—On some examples of antagonism between 
heredity and environment, by M. Mer.—On a silicate of sesqui- 
oxide of iron and potash corresponding to amphigene, by M. 
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THE RECENT GUNNERY EXPERIMENTS 
WE have hitherto refrained from referring to the 
experiments carried out in December and January 
‘last on the 38-ton gun, which was removed from the 
Thunderer, in the hope that the Heavy Gun Committee 
would have ere now published their report. The report, 
however, has not appeared, but in the mean time many 
most illogical and probably erroneous conclusions have 
been diawn from the results of the experiments, and 
circulated amongst the public, apparently with the object 
of reviving confidence in a system of gun construction, to 
which, unfortunately, the nation is very deeply committed. 
These conclusions have latterly been called in question 
by several competent authorities, notably by Mr. C. W, 
Merrifield, F.R.S , in an able letter which appeared in the 
Times of the 8th inst, We consider it, consequently, to 
be an opportune moment to draw the attention of our 
readers to'the extremely unscientific manner in which the 
experiments were carried out, and to the grave danger 
which may result to the country, from accepting too 
hastily, the conclusions which have been circulated by 
those interested in defending the existing system. 

As is well known, the trials were instituted in the first 
instance with the object of testing the verdict of the 
Committee of Inquiry which was sent to Malta last 
spring, in order to investigate the cause of the original 
explosion. It will be remembered that the Committee, 
in direct opposition to the almost unanimous evidence of 
the officers and crew of the Thunderer, reported that the 
explosion was ‘due to double loading. A verdict more 
extraordinary in the face of the evidence heard was never 
published, and it naturally met with a perfect storm of 
criticism. Many independent theories were put forward 
by outsiders to account for the explosion, so much so, that 
it was deemed advisable by the War Office authorities to 
test these theories, and also the verdict of the committee 
by a series of experiments on the sister gun. 

The proper and scientific manner in which to carry out 
these trials, would have been to have tested each theory 
separately in an exhaustive manner. Had it been found 
impossible to burst the gun in this way, there would then 

‘no doubt have been a strong probability in favour of the 
double-loading theory, Instead of this, what was actually 
done was, first to fire a series of rounds with dir spaces 
between the cartridge and the projectile, which were sup- 
posed to have an analogy, but really had none, with the 
well-known experiment of bursting a fowling-piece by 
plugging its-muzzle with snow or mud. The result of 
these rounds was well known beforehand to every well- 
inforrfed artillerist. Next, two rounds were fired-with a 
papier-maché wad placed in a slanting position in the 
bore, some five feet in front of the projectile. This was 


done with the object of testing Sir William Ralliser’s | 


theory, that the shot jammed on a partialty withdrawn 

wad, and split open the steel barrel of the gun, in such 2 

manner that the powdet gases on reachingsethe split, blew 

the gun violently to pieces. It was found in each of these 

rounds that the wad was klown out of the gun before the 

shot came near it ; and immediately it was proclaimed that 
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the jamming theory had broken down. The true conclu- ' 
sion to have drawn from these two founds was, that when ` 
wads are placed in the bore of a 38-ton gun in the manner 
indicated, that they will be blown out of the gun before 
the projectile reaches them ; but of what the result would 
have been, if the wads had been so ‘placed that the pro- 
jectiles would have jammed on them, these rounds tell us 
absolutely nothing. 

No experiments were made with the object of testing 
the effect of an accidental crack in the steel barrel, and 
we all know, that in spite of the utmost care bestowed on 
the selection of the material, steel gun tubes will crack in 
the most unexpected manner. Of this we have only this 
week had a proof in the case of the bursting of a roœton . 
gun made for the Italian Government, when the weapon 
was being fired with the mildest description of powder 
known to artillerists. In this case the steel tube cracked 
at the fore shoulder of the chamber, and the gun, in- 
credible though it may sound, being dependent entirely 
on this tube for its longitudinal strength, parted into twe 
pieces. What the result would have been had British, 
pebble powder been used, which registers 50 per cent, 
more pressure than the Italian powder which was actually 
fired, it is easy to see. 

Neither was any attempt made to cause the studded 
projectile to override the rifling, and to ascertain what 
would have been the result; but it was resolved forthwith 
to test the effect of double loading, The result was that 
the gun burst, as most people familiar with its construc- 
tion supposed it would do, It,was immediately loudly- 
proclaimed that the verdict of the committee was correcf,. 
and that the Woolwich system was triumphantly vindi- 
cated, except for the case—only too likely to occur in 
action—of the gun being double loaded. Under the.. 
circumstance the only proper conclusion to have drawn 
from this result was, that Woolwich 38-ton guns will 
burst when double loaded. But when it is further stated 
that the two guns burst in totally different manners, it 
will be at once conceded how utterly groundless such a 
conclusion was, That the two bursts were totally different 
ought to have been apparent to the most casual spectator ; 
for, whereas the first gun was quite uninjured as far as the 
forward end of the outer breech coil, the second was split 
from end to end. Moreover the directions of the principal 
lines of fracture, and the character of the broken fiagments 
were quite different in the two cases, The second was in 
fact a far more violent explosion than the first one. 

One useful lesson might have been learned from the 
experiment with double-loading, viz., what change this 
circumstance caused in the powder pressures. But even 
this chance of obtaining information was missed ; for the 
pressure-gauges were carefully ciushed up befoge ‘the 
experiment took place, to 36 tons.on the square inch, and ` 

they failed to record any higher pressure. The fact that 
the gauges were thus treated, so-as to prevent their 
giving any information as to the pressure required to 
burst a Woolwich gun, is a most suspicious circumstance, 
and one which ought to be thoroughly investigdted. 

Such were the facts, and the only cogclusion that 
can legitimately be drawn from them is, that Wool- 
wich guns are sot strong enough to withstand pne 
of the; ordinary chances of service. Under | these 
circumstances, it seems to us to be imperatively necessary 
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that a new series of experiments should be carried out 
*on a smaller scale, wigh the object of finding out what 
other circumstances, in addition to double loading, are 
likely to cause these weapons to burst, and be a 
greater danger to friends than to foes. The destruction 
of the roo-ton gun is not calculated to increase con- 
fidence in this combination of steel and iron, especially 
when it is known that Armstrong and Woolwich guns 
are built up on almost exactly similar experiments. In 
addition to testing our own system in an exhaustive 
manner, guns by other makers should be subjected to 
exactly the same experiments, and if they yield better 
results, should be adopted into the service. We have lately 
seen that Sir William Palliser has subjected an old cast- 
iron gun, lined with wrought-iron tubes, on his well-known 
principle, to the test of double-loading with the most per- 
fect success. Why should not the applicability of his 
system to guns of the largest calibre be tested? If, as it 
would appear, artillery officers are incapable of carrying 
out these experiments in a scientific manner, they should 
be assisted by outside talent, for the present state of 
uncertainty ought not to be tolerated for a day longer. 








sVEGETATION UNDER ELECTRIC LIGHT 


> a os experiments which Dr. C. W. Siemens has made 
in growing plants with the illumination of the elec- 
tric light, and which were laid before the Royal Society 
at its last meeting, were deservedly received with great 
interest, In a country where the State does so little in 
aid of the systematic prosecution of scientific inquiry, it 
is impossible not to feel something more than apprecia- 
tive when men like Dr. Siemens bring to its aid the 
combined resources of wealth and technical knowledge. 
England is rich in splendid gardens equipped with every 
horticultural resource. But it is due to the fortunate 
circumstance that the possessor of such a garden has 
also paid great attention to the economic applications of 
electricity, that experiments have been made, on a scale 
never before attempted, which go a long way*towards 
‘proving that, as far as vegetation is concerned, all the 
effects due to solar energy can be artificially produced. 

Anything connected with electricity has a peculiar 
fascination for the public mind, and even in the discus- 
sion which took place at the Royal Society, there was not 
wanting the suggestion that there might be something—a 

-little inscrutable, perhaps—due to the electrical origin of 
the source of light to which Dr. Siemens had subjected 
his plants, which exercised an important influence on the 
results. Such a feeling is of course likely to be still more 
prominent in the minds of those who have paid no special 
attentiog to the processes of plant-life, and who would 
feel that almost all the interest of the matter was gone if 
they were asked to eliminate the influence of electricity 
from it altogether.- Yet, obviously, thi¢ must be the case 
directly Dr. Siemens’s results are studied in relation with 
what has already been done in the same direction. 

The great physical fact on which all vegetable, afid 
therefore all asher life, depends, is the breaktng-up of 
atmospheric carbon-dioxide by the green colouring matter 
of foljage—chlorophylJ, or leaf-green—under the influence 
of light, How the thing is done is not known; what is 





known is that it.is accomplished by light, and that 
chlorophyll is the means or instrument by which light is 

able to effect the dissociation of carbon-dioxide which is 

the indispensable precursor to the building up by the 

plant of the various components of its tissues. The plant 

is in consequence an accumulator of energy, and when 

its substance is burnt this energy is liberated, and carbon- 
dioxide—amongst other things—is again produced. 

Now the question which vegetable physiologists have 
been asking themselves since the beginning of this 
century is this :—Are these effects producible by light from 
any source if of adequate intensity, or, as Sachs inquired 
in 1865, are they to be attributed to some quality specially 
inherent in solar light, and which cannot be artificially 
imitated? It is on this question that the real bearing of 
Dr. Siemens’s experiments is of importance. 

Closely connected with the condiflons under which the 
rôle of chlorophyll is performed, are those necessary to 
its own productiop. Obviously as the plant grows, its 
chlorophyll cannot remain a constant quantity ; and with 
some trifling exceptions which do not affect the matter, it” 
may be laid down as an established fact that the same 
conditions which are essential for the activity of chloro- 
phyll, are also favourable for its manufacture. But it is 
now known that chlorophyll may be developed under an 
amount of illumination which is insufficient to bring its 
functions into play. And this has been the difficulty 
which the problem has all along presented. In 1806 
A. P. De Candolle experimented with the light of six 
Argand lamps; he found that this was sufficient to 
develop a green colour in etiolated leaves and also in 
young seedlings of mustard and cress, but he completely - 
failed to-obtain from perfectly healthy foliage any evolu- 
tion of oxygen, and, therefore, any evidence that carbon- 
dioxide had been broken up. In 1860 Biot experimented 
with a powerful illuminating apparatus (with two Argand 
burners) which had been constructed for use in measuring 
an arc of meridian in Spain. This also failed, and it was 
suggested that the negative result of experiments with 
lamp-light was attributable to‘ts poorness in rays of high 
refrangibility. The fact that these are most operative 
chemically has led many persons to think, on purely à 
priori grounds, that they must play the most effective 
part in the work done by chlorophyll. But repeated and 
most careful experiment has shown that this is certainly 
not the case. A long series of investigations, com- 
mencing with those of Daubeny (1836), and taken up suc- 
cessively by Draper (1844), Sachs (1864), and Pfeffer 
(1871), have shown without a doubt that the yellow rays_ 
are as effective in vegetable nutrition as those of all the 
rest of the spectrum put together. 

The first experiment with the electric light in connec- 
tion with vegetation was made by Hervé-Mangon in 1861. 
He succeeded by means of it in developing chlorophyll 
dn young seedlings of rye, but he did not deced in 
demonstrating any chlorophyilian activity by the evolution 
of oxygen. He found, however, that the electric light 
possesseé one of the characteristic properties of sunlight 
in producing htliotropism in plants exposed to it. While 
it* is*found that theless refrangible rays of the solar 
specjrum yndoubtedly play the most important part in 
tke chemical work which is essential to plant life, the 
more refrangible rays exercise what may be described as 
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a mechanical ‘contrdl, When -grown in badly lighted 
places plants become elongated or “drawn up,” while 
when freely illuminated, the rays of high refrangibility 
moderate this undue growth in length. Plants also, as 
is well known, bend towards a source of light; this is 
caused by the growth of their stems being checked on 
the illuminated side, which become consequently shorter. 
If they are grown behind red glass they are indifferent 
to one-sided illumination, because the rays which would 
affect their growth unequally are cut off. Hervé-Mangon 
showed that this heliotropic effect could be produced by 
the electric light as well as by that of the sun, and this 
was a fresh point gained. 

In 1866 Wolkoff found that seedlings of cress grown in 
the dark becgme green after eight hours’ exposure to the 
flame of a Bunsen burner made luminous by sodium 
carbonate. This was a crucial experiment as far as 
showing that the production of chlorophyll was inde- 
pendent of the so-called chemical rays ef the spectrum. A 
few years later Prillieux completed the demonstration of 
the competence of light from artificial sources to perform 
all that the sun could do as regards the dissociation of 
carbon-dioxide by showing in M. Jamin’s laboratory at 
the Sorbonne that oxygen was evolved by a water plant 
whether wWuminated by the electric light produced by a 
magneto-electric machine, the Drummond light, or even 
gas-light of sufficient intensity. 

This is the point at which the subject has remained for 
Dr. Siemens to take it up. He has worked on a far 
larger scale than is possible in a laboratory experiment, 
and has substituted for the sun a little sun of his own. 
To quote the account in the Ties, “an electric centre of 
light equal to 1,400 candles placed at a distance of two 
metres from growing plants appeared to be equal to 
average daylight at this season of the year’? As far as 
the experiments went, not merely were all the effects 
which from a horticultural point of view might be ex- 
pected from daylight reproduced by the electric light, but, 
by making the latter supplement the former, double work 
was extracted from the plarits, and the growth of vegeta- 
tion under the prolonged summer of northern latitudes 
was artificially imitated. The observation of Hervé- 
Mangon was also extended, and it was found that the 
electric light was competent to produce all the mechanical 
effects of daylight such as bringing about the re-erection 
of the folage of plants which during night-time exhibit 
the phenomenon of sleep. Seedlings of mustard which 
had never seen daylight were quite as green and vigorous 
as those which had never beeg submitted to the artificial 
light. The same result was shown by the foliage of 
carrots and those which had been illuminated naturally 
by day and artificially by night had leaves which were 
palpably taller and greener than those which, whether from 
natural or artificial sources, had only enjoyed a smaller 
amount of illumination. Dr. Siemens promises a more* 
extended series of experiments, and, to give the matter a 
complete trial, it would certainly be desirable to compare 
the results during longer periods of growth when the plants 
were more thoroughly thrown on their dwn resources. 
It must be remembered that seedlings grow to a ‘large 
extent at the expense of fhe materials stored up iə the 
seeds, and the same thing is true of the foliage producéd 
from fleshy roots like these of the carrot. In both cases 
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the plant is mainly feeding on itself The real test would 
be to take some short-lived annual and see if it wquid j 
run through its course with iHumination from an artificial 
source alone, and how the acigal weight of plant-tissue 
manufactured would compare with that produced under 
an equivalent exposure to sunlight. 

With regard to the action of artificial light on flowers, 
some caution is requisite in drawing conclusions. The 
Daily News of March 6 states that “ Dr. Siemens ex- 
hibited to his audience a pot of tulips in bud, which the 
electric light brought into full bloom in some three- 
quarters of an hour.” This sounds almost as wonderful 
as the mango-trick of the Indian jugglers. As a matter 
of fact the tulips were of, properly speaking, in bud ; 
the flowers were fully developed, and were simply unex- 
panded, and all that they did when exposed to the electric 
light they would equally have done in the dark if exposed. 
to a temperature as high as that in the immediate vicinity 
of the lamp. It is well known that the flowers of tulips 
are very sensible in this respect to even small changes of 
temperature, and the heat given off by the lamp used by 
Dr. Siemens is so considerable that he proposes, as one 
advantage of its use in horticulture, to employ it “to 
counteract the effect of night frost,” and “to promote the 
setting and ripening of fruit in the open air.” Dr. Siemens 
also showed a fully developed rose produced under the 
influence of the electric light, which compared strikingly 
with an unopened bud which had not had the same 
advantage. It might be suggested that here again the 
influence of temperature would require to be carefully 
eliminated. Sachs has found*that, į rovided the foliage 
of plants is fully exposed to daylight, the flowers will be 
perfectly developed and will even mature seed in total 
darkness. And in the case of bulbs when the reserve of 
nutriment required for the evolutidn of flowers is already 
prepared, with proper conditions of temperature and 
moisture, the flowers will also be developed in the total 
absence of light. Even in woody plants this may be ac- 
complished ; the white lilac which is used for bouquets in. 
the spring, is supplied from bushes of the ordinary kind, 
which are dug up in the autumn and forced the following 
year in perfectly dark buildings. The only difference 
which ever appears to occur is illustrated in this particular 
instance in the non-development of the colour of the 
flowers. 

What may be the practical applications of the electric 
light in horticulture is still a question for the future, Dr. 
Siemens finds that illumination by it enables plants to 
sustain increased stove-heat without collapsing. This is 
an interesting point, because it brings out clearly the 
mode in which plants are naturally adjusted to exposure 
to sunlight without suffering injury, Light increases 
transpiration, and transpiration prevents the temperature 
of plant tissues rising to a point at which they would 
suffer from “scorching.’’? The hope that the electric 
light might aid investigation as to the mode of formation 
of alkaloids such as quinine in the ‘plant will scarcely 
perhaps leaf to any practical result. The regearches of 
Howard, on the one hand, show that the Cinchona alka- 
loids are’ not formed in the leaves, anf making their 
appearance as they do in the bark, which is progressively 
thrown off by desquamation, they*may with reasén be 
regarded as excretions by which the plant gets 1id of 
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superfluous nitrogen. On the other hand Broughton has 
‘shown that the actioa of light leads to the degradation of 
-the Cinchona alkaloids in the bark into other compounds, 
-and the same fact has been pointed out with regaid to 
” Strychnos. 
Tts use in horticulture will in all probability be limited 
to the gardens of the wealthy, where there will be no 
“@ifficulty-in employing it to make plants grow at double 
- their normal speed if that is ever practically found worth 
‘while,’ It may also perhaps be found available in accele- 
-rating-and supplementing the effect of our tardy and 
- penurious sunlight in ripening fruit. But the scientific 
` interest-of its present application must rest mainly on the 
* fact that the cycle of the transformation of energy engaged 
in plant life is now complete, and that, starting from the 
‘energy stored up ìn vegetable fuel, we can run through the 
changes from heat to electricity, and thence to light, which 
we now know we can store up"in vegetable fuel again. 


MOORE'S ORNITHOLOGICAL TABLES 
British Birds Systematically Arranged in Five Tables, 
showing the Comparative Distribution and Periodical 
* Migrations, and.giving an Outline of the Geographical 
Range of 376 Species. By G, Peter Moore, F.L.S. 
“ Captain R.S,.L.M., late 3rd Hussars. Imp. 4to. (London: 
Van Voorst, 1879.) 
~ (APT, MOORE’S object in publishing this work is 
not very apparent, and he can hardly be said to 
assign sufficient reasons for it when he states that he 
submits it R 
~ To those persons, without the care or leisure to be- 
come students in ornithology, to whom an easy method of 
obtaining a general knowledge as to the comparative dis- 
tribution of our birds may be an object of interest, and 
who, when ‘ the time of the singing of birds is come, and 
the voice of the turtle is heard in our land,’ feel a desire 
to know something of the nature of these welcome 
‘visitants, and the periods of their arrival, and whither 
they go when they leave us.” 
At the same time we willingly bestow on his labours that 
“ friendly scrutiny” which he bespeaks for them, “should 
they fall into the hands of practical ornithologists.” 
In the absence of any other motive we venture to 
believe that Capt. Moore, being laudably bent upon improv- 
ing his own knowledge of the geographical distribution 
of the many kinds of birds which it pleases some people 
to dub “British,” has been at the great pains of drawing 
up these tables for his private use, and then, conscious of 
the enormous toil which it has cost him to obtain his 
results, has felt desirous of offering them to the public in 
the hope of saving others from the trouble of doing the 
lke labour over again. The question whether the results 
reached are vprth the trouble expended on them is one that 
it would be ungenerous to discuss, for we rather hold that 
no honest labour is wasted, even „if the benefit that 
accrues from it be not immediately evident, and of honest 
labour there is here enough. Besides, the study of 
ornitholegy is in this country followed By so large a 
number of persons, and by them in so many different 
ways, that it is impossible for any critic of a work which 
certainly strikes out a new line of treatment, if not of 
investigation, to predict whether it may not find a con- 
sidefable body of admirers, or many at least whotn it will 
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profit. We think, indeed, that thé latter is more than 
probable, for we are sure that the amount of information 
which our author’s pages convey, and that in the most 
concise form, is vastly greater than such as is‘ possessed 
by most of those who are justly considered British 
ornithologists. It remains, of course, for them to use 
it, but if they will not, the blame is not with Captain 
Moore. He does his best to bring the water to the 
horses, since it is not for him or any other author to 
take the horses, or other less noble animals, to the 
water ; and, if they will not drink it, it is their own fault, 
for the water is drawn from good springs, and though 
here and there it would have been the better for a little 
more filtering, analysis shows that it is wholesome taken 
altogether. 6 

The “Tables” are a marvellous example of the 
printer’s skill, and reflect the greatest credit on the well- 
known establishment of Messrs. Taylor and Francis. 
We have to raise but one objection to them, and that is 
the occasional employment of what we may perhaps call 
“florid gothic” type—or, if we might be excused a 
Hibernicism, we should say of “black” letter which is not 
black. We profess no acquaintance with the technicalities 
and mysteries of the printer’s art, but merely from the 
general reader’s point of view, a good strong “clarendon” 
for attracting the eye is worth all the “gothic” founts that 
were ever invented, save only those of the most antique 
pattern,and in them, bythe way, some of the letters are often 
with difficulty distinguished. Apart from this, the Tables 
have evidently been drawn up with a wonderful amount of 
patience. We have put them to a pretty severe trial, and 
may congratulate Capt. Moore on coming out of it with 
flying colours. To say that they do not in all cases 
adequately express the part which any particular species 
plays in our fauna is no real objection, for such must be 
the inevitable consequence of the tabulation of facts so 
multitudinous as those furnished by the biography of 
birds. It is impossible by schedules alone, without the 
addition of footnotes, apostilles, or some other contrivance 
of the like kind, to convey by any means that simple 
tabulation affords a correct notion of the peculiarities 
of distribution of such species as Savi’s Warbler or the 
common Crossbill, These are undoubtedly extieme 
instances, but there are many others only less impatient 
of tabular treatment, and it must be remembered that we 
now know, or ought to know, enough of our birds to be 
assured that each species has its own particular life- 
history, which cannot possibly be served after a Pro- 
crustean method withqit the risk—nay, certainty—of 
undergoing some deformation. In a few instances Capt. 
Moore seems to have gone astray, as in the case of the 
Golden Plover, which is marked as being a regular but 
rare summer-migrant in the Feroes, Iceland, and Spits- 
bergen, and occurring in North America from lat, 35° to 
70°, though a note of doubt is appended to the last state- 
ment, There seems to be no evidence at all that the 
true Charadrius pluvialis is ever found in North America, 
and it‘tertainly cannot be said to be rare in the Færoes, 
while its appearrtce in Spitsbergen is anything but regu- 
lar. So, too, with the Great Auk, we have the old story 
repeatede of *its being an” inhabitant of the “Polar 
Regions,” though that story has been refuted again and 
again; but we suppose that tothe end of time the fable 
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will continue in spite ‘of all contradiction, and'the absolute 
fact that not a single example is known with certainty to 
have occurred within the Arctic Circle. However, slight 
flaws like these do not seriously compromise Capt. Moore, 
who has certainly succeeded in condensing a greater 
amount of really valuable information into a small space 
than any other ornithological ‘writer with whom we are 
acquainted, i : 


7 ; LINKAGES 
Linkages. By J. D. C. De Roos. Van Nostrand’s 
Science Series, No. 47. 18mo, 87 pp. (New York, 
1879.) 


T is not often that one is able to trace a pedi- 
gree witlt such success as we have been able to 
achieve in the case ofethis little book. It appears from 
the title-page that it is reprinted in its present form 
from Van Nostrand’s Magasine, having been translated 
from a series of articles by M. de Robs in the Revue 
Universelle des Mines. The latter gentleman admits his 
obligations'for the major part of his work to a translation 
which appeared in the Revue Scientifigue of November 24, 
1874, of the well-known lecture delivered by Prof. Syl- 
vester at the Royal Institution in the same year, which 
was based on M. Peaucellier’s discovery described in the 
Nouvelles Annales of 1873, but contained a large amount 
of original matter. For the residue, with one exception, 
to which we shall presently return, M. de Roos appears 
to be indebted to a paper by M. Liguine, which he 
mentions without stating where it is to be found, and 
which, together with a memoir by M. Saint Loup re- 
ferred to by M. Liguine, is apparently regarded as ‘all 
that has been wiitten on tke subject since the publication 
of Prof. Sylvester's lecture. M. Liguine’s paper is to be 
found in the Nouvelles Annales for 1875; it discusses 
Prof. Sylvesters lecture, the “ contra-parallelogram’’ of 
Mr. Hart, the “kite” of Mr. Roberts, and one of Mr. 
Kempe’s earliest linkages. The description of these 
discoveries of Mr. Hart and Mr. Roberts is stated by M. 
Liguine to have been obtained from an article by Prof. 
Sylvester in the Revue Screntifigue in 1875, but no men- 
tion is made of the source from which a knowledge of 
Mr. Kempe’s linkage is derived. There is, however, 
internal evidence that it is M. Antoine Breguet who pub- 
lished an article in the Revue Industrielle early in 1875, 
which discusses the discoveries of Messrs. Kempe and 
Hart referred to, and states that the writer’s information 
is derived from their original articles in the Messenger of 
Mathematics of November, 1872 
It is not to be wondered at, after this, that the work 
before us, though iecently published, contains no infor- 
mation of later date than 1874, a time when the theory of 
linkages was in its infancy. Under such circumstances 
it would have been more creditable to the editor of “ Van 
Nostrand’s Science Series” if, to the statement in his 
preface to M, de Roos’s book that “the subject has not 
even yet received the attention which is fully its dye,” he 
had added the qualifying words, “ though veryemuch more 
has been done than is contained in M. de Roos’s work, 
which is at the present timg, from the rgpid advance 
which has been made during the past five years, somt- 
what antiquated.” Asa matter of fact, not the slightest 
hint is conveyed, from the beginning of phe work to the 





end, that it does other than represent the present state of 
the science of linkages. ° : eo ~ 
` The book bears no signs, as far as editor and translator 
are concerned, of being only voà i., but_M. de Rods does 
conclude with a promise in a “future note” to discuss 
a “new element,’ of which a diagram is given, briefly 
noticed (not described) in a paragraph containing a mis- 
leading misprint of OA. AB for OA. OB, which in the 
absence of the “future note” may make it difficult for 
the reader to understand what -the new element is. The 
translator proposes to nameit the ‘‘ Element of De Roos,” 
“in honour of its inventor ;’’ an examination in the light 
of the correction we have indicated will, however, show 
that whatever claim to novelty might have been advanced 
five years ago (though we feel somewhat doubtful whether 
even then the “discovery” of a combination of half a 
“ Peaucellier” and half a “ Hart” would have entitled 
the discoverer to have his name affixed to it), at the 
present time when more general linkages have been 
discovered of which it is only a particular case, none 
such could be sustained, ' : 

The bulk of the volume consists of applications of the 
Peaucellier inverter and Prof. Sylvester's modifications 
to the description of curves, the extraction of roots, 
&c. These, though decidedly interesting, would in many 
cases be superseded at the present time by less cumb 
some methods. The pages are plentifully supplied with 
diagrams, which are, however, occasionally marred by 
the omission of links, This is particularly to be regretted , 
in the case of Fig. 48, which exhibits one mode of 
practically applying Peaucellier®s parallel-motion to a 
beam-engine. It may not be uninteresting to noté that 
this method is the same as that employed by M. Peaucellier 
in a model furnished by him to the Conservatoire des Arts 
et Métiers in Paris. 

We cannot but regret that what appears to be a useful 
science series should be marred by the introduction of a 
work which, possibly through no fault of the author, must 
by its antiquity mislead its readers as to what has been 
and remaips to be done on the interesting subject of 
which it treats. 





` OUR BOOK SHELF 


The American pane New Series, No. seruan; 
1880. C. V. Riley, Editor; A. S. Fuller, Assistant 
Editor. (New York: Max Jaegerhuber.) 


WE are glad to welcome an old friend in an old face, after 
nine years’ absence. The idea of this journal originated 
from that lamented entomological genius the late B. D. 
Walsh, in the form of the Practical Entomologist. This 
developed into the American Entomologist, and to this 
was subsequently added, as part of the title, and Botanist. 
The American Entomologist is now resuscitated, under its 
former editor, the energetic Prof. C, V. Ryley, and bids 
fair to be a success, Purely descriptive entomology evi- 
dently finds little favour in the eyes of the editors, “ de- 
scriptive”. papers being limited to one page in each 
number, or if more extended, the cost is to be paid by 
the author, ad the space so occupied is to be supple- 
mentary. Thus, the aims of the journal are almost 
exclusively biological and economic. It is just possible 
this idea may, at some future time, be slightly modified. 
The editors crave that indulgence usually accorded to 
first appearances, but, having no deubt fully in miad 
the fact that ane of them is an old stager, they have 
produced a “first” number of a most varitd and useful 
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nature, full of information- on the habits of a multitude 
of North American insects, good, bad, añd indifferent, 
as fo the characters borne by them. There are also 
several excellent woodcuts; yet we fancy some of these are 
old friends. In future fimbers we ope to see more 
originality in this respect, because the constant reproduc- 
tion of the same illustrations in different works, engenders 
a suspicion, with those’ uncharitably inclined, that the 
text may be sometimes written up to the illustrations, and 
the latter not made subservient-to the former, as ought to 
be the case. We shall watch the progress of this journal 
with appreciative interest. The list of names of those who 
have promised occasional contributions includes most of 
the leading American entomologists. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, The pressure on hes space ts so great that tt 
ts impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.) 


A Museum Conference 


Yov did me the honour, about two years ago, of inserting an 
unsigned communication pointing out the extreme desirability of 
a conference of officials connected with museums and galleries 
of art throughout the country. At the time the subject received 
a good deal of attention from various quarters, and the numerous 
advantages which might be derived front such a meeting com- 
mended the suggestion to all who wrote on the subject. No 
one, however, ventured to make a practical move in the matter 
at the time, and the subject consequently dropped. 

Further consideration and growing experience have deepened 
my conviction of the ublity’oF the conference scheme; and as I 
have reagon to believe I am not singular in that experience, I 
desire now to see some effort made to bring the question toa 
practical issue, With this view I shall be glad to co-operate 
with other museum officials who feel inclined to take part in the 
preliminary work of organising a conference of those interested 
in museums and art galleries. As to where, when, and how the 
conference should be held, I do not wish to offer a single sugges- 
tion which might anticipate future consideration. Neither do I 
consider it necessary to occupy your space with any statement as 
to the great and manifold advantages which ought to accrue to 
our scattered exhibitional institutions by a union such as might 
be formed. These are surely too manifest to every individual 
who has to do with any museum, especially in the provinces, 

I hope this question will now be taken up heartily and ener- 
getically by all interested ; and while I would beg that you may 
give space for the suggestions which others may wish to make 
through the medium of NATURE, I shall be glad to enter into 
correspondence with those who may address me privately. 

Kelvingrove Museum, Glasgow jas. PATON 





The Himalayan Ranges 


IHAD not intended to notice Mr, Trelawney Saunders’s remarks 
on Mr. Medlicott and myself as the authors of the ‘‘Indian 
Geological Manual” (NATURE, vol. xxi. p. 96). As, however, 
Mr. Medlicott’s reply (ante, p. 301) has been misinteipreted by 
Mr. Saunders, and as the latter has, in his rejoinder (ante, 
347), wrought a specific charge of omission which can, I think, 
be shown to be anfounded, against a portion of the ‘‘ Manual” 
written by myself, I am obliged to take part in the discussion. 

In Mr. T. Saunders’s original paper (/,¢., p.-96) read before® 
the British Association, two objections were raised to the views 
on physical geography adopted by the authors of the ‘* Manual.” 
The second of these objections referred to thg limits of the 
Himalayas range, which we did not represent as extending 
west of the Indus, Mr. Saunders must have read very little of 
the ‘* Manual,@ or he would have seen that this mit was not 
absolutely defined; on the contrary, at p. 518, it is expressly 
termed provisional. As Mr. Medlicott has shown, there is a 
godi geological reaso for the limit adopted ; but another cause, 
of. pewhaps even more importance, 1s that this? mit eoincides 


with the boundaries of the area described In the work. I cannot 
enter into the question here, but the fact is, there are just as 
good reasons for making the Himalayan range terminate at the 
Jhelum, if not even farther east, as for prolonging it beyond the 
Indus, 

The fust objection was couched in much stronger language. 
Mr. Trelawney Saunders had represented the Himalayas as con- 
sisting of two chains; we were accused of having adopted an 
“ antiquated theory.” No reference was given, but from the 
context it was evident that this ‘‘antiquated theory.” consisted 
in representing the range on a skeleton map by a single line 
along the water-shed or water-parting (I will employ the latter 
term to prevent any risk of misconception), Mr. T. Saunders 
says (/.¢., p. 96) that they (f ¢., Mr. Medlicott and myself) ‘‘do 
not condescend to any reason for this conclusion.” This is not 

uite correct. If Mr, Saunders had ‘‘condescended” to read 
the two and a half pages in the introduction of the ‘‘ Manual” 
relating to the physical geography of the Himalayas, he weuld 
have found a reagon on p. x. . 

Mr. Medlicott very justly pointed out that the reason for 
omitting the representation of a secofid chain was due to the 
irrelevancy of the question whether there are one or two chains 
to the matter in hand, that is, to the physical geography of 
India as related toethe geology. Mr. Saunders has quite mis- 
interpreted Mr, Medlicott’s meaning when he says (p. 348): 
“Mr. Medlicott contends that the omission was due to the 
irrelevancy of the great range to the matter in hand.” Of course 
Mr. Medlicott means nothing of the kind, 

In his letter just referred to, Mr. Saunders writes thus :— 

“ But my complaint was based, not on my delineation, but on 
a trigonometrical survey, and it was caused by.a description, not 
of the geology, but of the physical geography of India, in con- 
nection with a map of its hill-ranges, that has nothing geological 
about it. It is in thi expressly geographical part of the ‘Manual’ 
that I find the greatest range of snowy peaks in the world omuted 
Jom a geographual notice and delineation of the Himalaya.” 

The italics are mine. Again no reference is given, but the 
remarks quoted can only apply to the description of the physical 
geography, accompanied by a skeleton map, in the Introduction 
to the “Manual.” In this description the ‘“ geographical notice” 
of the Himalayas occupies barely two and a half pages, One 
would have thought that before writing the sentence I have 
quoted the writer would at least have read this small amount of 
letterpress. Yet I scarcely think Mr, Trelawney Saunders can 
have done so, or he coul scarcely lare overlooked the following 
passage at the bottom of p. ix. and upper part of p. x. 

“ Many geographers distinguish two parallel ranges from the 
neighbourhood of Sımla to the eastward : the snowy range 
proper, formed of the highest peaks; and a more northern ridge, 
forming the water-shed between.the Tibetan plain and the rivers 
running to the plains of Indig,” 

To pla gone I quote no more, but I am convinced that any 
one who refer to the two and a half pages headed ‘‘ Hima- 
laya,” in the Introduction to the “Manuel,” will see that Mr, 
Saunders 1s quite in error in saying that the main range is 
ignored. i 

As Mr. Trelawney Saunders has not understood Mr. Medlicott, 
I can only hope that the following explanation may be 
clearer : 

In his original paper and in that in the Geographical Magasine 
for 1877, pp. 175, 176, Mr, Saunders contends that the Hima- 
laya south of the Sanpu and upper Indus consists of two 
‘“chains ” (these are alternattly called chains and ranges). The 
southern chain is formed by the line of great peaks, the northern 
by the water-parting between the drainage areas of the Upper 
Indus, Upper Sutlej, and Sanpu on the northern side, and 
various rivers running to the plains of India on the southern, 

Now it is manifest that this division of the Himalayas into two 
chains is due to the fact that two different,-and to somegextent 
irreconcileable, definitions are adopted for the term ‘‘chain” in 
the two instances. Mr. Saunders’s southern chain is a line of 
great peaks, but is not a continuous water-parting ; his northern 
chain is continuous, or almost continuous, water-parting, but is 
not a line of t peaks, It has never been shown that the two 
are distinct axes or dines of elevation; on the -contrary, all; the 

“evidence we possess tends to show that both are due to one great 
fold of the earth’s surface, and until tMese northern and southern 
echfins arethown to be of diverse origin, it is perfectly reason- 
able to decline to accept the two distinct acceptations of 
the term ‘‘chain,” and it is consequently perfectly correct 
° - 


March 11, 1880] A 





to represent both ôn a skeleton map as constituting one 
great range or axis of elevation. The sub-Himalayas consist 
of rocks of different age from those of the Himalayas, and there 
is some reason for beheving these hills to be of later origin than 
the main chain; they are therefore represented in our map as a 
distinct range, 

It would take too mnch space to criticise at any length Mr. 
Trelawney, Saunders’s Tibeto-Himalayan system (Gagrapdical 
Magazine, 1877, p. 173). This system proposes to resolve ‘‘the 
Jeading outlines of the vast mass of which it treats into four 
great chains, with their outer slopes and intermediate valleys or 

lateaus.” The chains are called the Kuenluen, Karakorum- 
i, and Northern and Southern Himalaya. Now the 
greater part of the Tibetan area, including, at all events, all east 
„Of the meridian of 82° E, long., is too imperfectly known for 
any positive assertion to be made as to the number of ranges, 
In the better known western part of the'area one fact alone, the 
omission to include as one of the main structural features, the 
range between the Indus and Shayok, shows the description and 
delineation to be geographically incorrect. The range omitted 
is at least of equal imiportance with some of those included. 
There are many other points o to question, such as the 
representation of the ranges north and south of Cashmere, as 
mere continuations of the so-called Nosthern and Southern 
Himalaya. In short the system will not fit into the only part of 
the area with which we have any adequate acquaintance. The 
accompanying map is doubtless an Ginitrants shetch of the 
Himalayas as they would be if reconstructed according to Mr. 
Trelawny Saunders’s hypotheses, but I think all who have ever 
been in those mountains will agree with me that it is not an 
accurate representation of the range as at present existing. 

In conclusion I must decline to reply to any further remarks 
on this subject from Mr, Trelawney Saunders. It appears to me 
that Mr, Medlicott and I are entitled to express an independent 
opinion on the physical geography of the Himalayas without 
being accused of adopting an antiquated theory. In addition to 
the geographical data known to Mr. Saunders we have some 
acquaintance, imperfect, it is true, but still of importance, with 
the geology, and we have hoth some slight personal knowledge of 
portions of the range, Under these circumstances we have not 
adopted the theory advocated by Mr, Saunders simply because 
we consider it not supported by sufficient evidence. 

February 29 W. T. BLANFORD 


[This correspondence must end here.—ED.] 





Tidal Phenomenon in Lake Constance 


Les mouvements de la glace et de Pedu du lac de Constance 
décrits par M. S. J. Capper (NATURE, ‘vol. xxi. p. 397) ne 
doivent pas être rapportés à une marée luni-solaire, ce phéno- 
mène étant inappidciable sur un lac dans +i petites dimensions. Je 
me fonde sur les résultats négatifs que j’ai obtenus sur le lac 
Léman, plus grand en longueur et en surface que le lac de Con- 
stance. En utilisant les tracés de mon lmnographe de Morges 
qu: me permet d’évaluer à chaque instant à un millimètre p: 
la hauteur du lac en choisissant les circonstances les plus favor- 
ables, calme absolu de Veau, et époques de syzygie, je mai jamais 
pu reconnattre de traces de marées luni-solaires. 

En revanche les mouvements de balancement de Peau que 
nous étudions depuis bien des années sous le nom de serches, 
expliqueraient facilement une partie des faits signalés. Les 
seiches, comme on le sait, sont uff mouvement de balancement 
de toute la masse du lac, qui oscille dune extrémité à Pautre 
comme le fait Peau d'une cuvette ou d’une baignoire. II est vrai 
que le rhythme des seiches du lac de Constance, pour autant que 
je le connais par une seule observation du 14 septembre 1874, 
wa quane durée dune heure environ, et non douze heures 
compe l'indique le batelier de M. Capper. Il serait fort à 
désirer, pour l'interprétation de phénomène, que M. Capper put 
fournir des données et observations aussi exactes que possible des 
mouvements qu’il décrit. F A. FOREL 

Morges (Suisse), 3 mars ` 





e 
The Tay Bridge Storm . 
À BRIEF account of the regiits obtained from the examination 
of a large number of observations referring to the storf gn 
December 28, 1879, may be of terest even to your non-metecro- 
logical readers. . 
At 6 P.a, on the evening of that day, asavill be seen by the 
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accompanying chart, Fig. 1, the centre of a cyclone of consider- 
able intensity was situated close to Sfornoway. By 8 a.m., thé 
29th the centre had moved a distance of about 800 miles to the 
vicinity of Stockholm, which gives the high mean velocity of 58 
miles an hour. But by a meth@d detailed below, it is found 
that between 6 P.M. and 8-15 P.M. the centre moved along the 
north of Scotland at the rate of 62 miles an hour, which 1s, I 
beleve, the highest on record in this country. No precise relation 
has yet beenjtraced between the velocity of a cyclone centre and 
the strength of the wind in it. In any part of a cyclone the 
velocity of the wind is undoubtedly principally dependent on 
the closeness of the isobaric lines, but there is a good deal of 
evidence to show that when the velocity of the centre is very 
great, the stre. of the wind for any given gradients ig in- 
creased, or at all events becomes more squelly and gusty. 

In this case the steepest gradient was down the west of Scot- 
land, but only amounted to about 0°13 mch per 50 miles, which 
is a very moderate amount for a winter storm, 

















T 


An important result of recent research has been the discovery 
that every cyclone is divided into two parts by a line drawn 
through the centre, more or less at right angles to the direction 
of ıts motion, at all points in front of which the barometer is 
falling while itis rising in rear. This lme marks out what is called 
the trough of a cyclone, and while the front and reap present 
marked contrasts both as regards the in-curvgture of the wind, 
and still more as regards their physical appearance, it is also 
found that the passage of the actual trough all along its southern 

ortion, except very’near the centre, is marked by violent squalls, 
the accompanying diagram the position of the trough at 6 P.M. 
can only be drawn approximately from general considerations — 
as passing down the west of Scotland, but at 8.19, P.M. I have 
fortunately been able to locate it with great accuracy. At that 
time the barometer turned upwards at Wick, aad almost at the 
same moment my own barograph in London also turned upwards 
with the characteristic squall. The line of the trough joining 
those two points would then be about thirty-three miles etst of 
Dundes, and sby combining it with the previous data, ¿he high 
centre velocity of sixty-two miles an hour was bbtamed, 
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Turning now to Dundee, observations there show that the 
*barometer fell very fast til] about 7 P.M., after which it remained 
neatly stationary for-aboht two hours; at 7.15 the Tay Bridge 
was. blown down ;-about 7.45 the actual trough of the cyclone 
passed over the town, and abgut 9,30 P.M. the barometer began 
-to rise. The wind, which had been strong all day, rose to a strong 

gale with violent gusts and squalls at 5 P.at., and lasted till 8.30, 

-when the weather b to moderate, 

: Thus it would appear that in this storm at-Dundee, as is often 
the case, the worst weather occurred just before the barometer 
ceased to fall, and during the two hours it remained nearly 

-stationary previously to rising iapidly. The Tay Biidge was 
blown down by an ordinary gust during this time, and not in 
any squall during the time of the actual passage of the cyclone’s 

` trough. ; f 

On the whole it may. be said that though the storm which 
„destroyed the Tay Budge was in many ways of the most ordinary 

character, it was exceptionally squally and gusty, doubtless 
owing to the unusually rapid rate of its motion. 

One word in conclusion, as to the destructive effect of wind. 

A gust strikes with a blow, which can no more be calculated 
from the velocity of the wind, than the blow of a sledge-hammer 
can be estimated by a pressure in tons, or by the energy of so 
much momentum, But observation also shows that in squalls 
and gusts there 13 a great deal of local compression of the air; 
fluid pressure must then come into play, and in this we have, 
probably, the explanation of the remarkable lifting power of 
wind, which bas been so often described in great storms. Un- 
fortunately in our present state of knowledge, this lifting force is 
as‘ncapable of numerical estimation as the lateral blow of the 


gusts, 

My acknowledgments are due to Dr. Copeland for his courtesy 
in furnishing me with copies of the meteorological records of the 
Dunecht Observatory, situated about fifty-six mules north-north- 
east of Dundee. RALPH ABERCROMBY 

7, Royal Tenace, Folkestone 





A Lecture Experiment on Ice-Crystals 


THOUGH different procesSes are at command on the lectwer’s 
fable to illustrate the artificial formation of ice, none of them 
may be said to yield the very forms of ice-crystals that are 
observed in sno‘v-figures or in hoar-frost. I have hit upon a 
method for producing them in an equally simple and satısfactory 
way. If a glass tube (with a length of one or two decun. and 
four or five millim. wide) has by means of the blowpipe one of 
its ends reduced to a diameter of two milim., some fibrous 
matter, as loose cotton-wool or gun-cotton, &c., must be intro- 
duced into this part, in such a way that many single fibres protrude 
out of the tube. They form the lower part when the tube 1s 
now fixed in a vertical position, and some sulphuric ether 
dropped in through the upper end in sufficient quantity to keep 
the fibrous substance moist, but not enough to run over, 

' An active evaporation favoured by a comparatively large 
surface and the radiation from a multitude of points, sets in 
immediately, and, within a minute ice-crystals, as a deposit from 
the atmospheric moisture, are seen growing in all directions on 
the fibres, imitating exactly the snow-figmes. If very small 
quantities of ether are now continually supplied, & group of 
crystals and needles, sometimes to a le of two centim., 

- is readily obtained, affording, when projected on a screen, a very 
elegant experiment which 1s rapidly going on and is successful 
even at a surrounding temperature of I 7. 

The way by which these crystals are here obtained may eluci- 
date the question on the formation of the ice-crystals obse: ved 
by the Duke of Argyll and recently discussed in NATURE. I 
think that the ligneous substance, from its rotten condition, pre- 
„sents at innumerable quantity of very thin fibres, cooling after 

‘sunset rapidly by®radiation, and fheir surfaces, getting to a tem- 
perature beneath the freezing-point, cause the vapour of water, 

* with which the surrounding atmosphere becgmes now surcharged, 

“to be slowly deposited in the crystallised form exactly as in the 

“above experiment. The crystals, endimg in needles and sharp 

' points, continue to cool by 1adiation, and themefore imcrease 

at their extremities, till their length 1s sufficient to have grawity 


exerting its influence in cur them round the bark, 
... The, Hague, Holland, Mar L. BLEEKRODE 
k ` ent Cloud Classification .: 


i « 
n _ THOSe who have, long taken an interest in thg subject of‘ the 
classification, of the clouds, will heartily congratulgte .th&mselves 
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that this study is again resuming a fair shire of the attention of 
meteorologists, and is likely to be more fully discussed tHan it 
has been for many years. 

Luke Howard’s Classification was, as far as he knew at the 
time, a first attempt to introduce order into fields of observation, 
then almost untried by sciéntific men. No one could suppose 
that it would at once exhaust the whole subject and be incapable 
of either extension or modification by later observers who possess 
the advantage of a much more mature stage of the science of 
meteorology. Still I maybe allowed, without prejudging the 
result of the present discussion, to suggest one or two practical 
cautions to those who may be taking the subject in hand. 

Firstly—Luke Howard's nomenclature of clouds has, since his 
time, been passed from hand to hand by a great number of 
observers, many of whom have apparently never taken much 
trouble to ascertain what he really intended to define by certame 
names, or what were the principles on which the classification 
was based. Therefore, before too readily finding fault either 
with the names or the original application of them, it might be 
well to give somewhat thoughtful study to the very carefull 
worded descriptions and definitions in Lake Howard’s own work 
on the subject.} p 

Secondly—Clouds are by their very nature liable to frequent 
changes from one to another, during which they must pass, 
more or leas. rapidly, through intermediate forms. If an 
attempt is made to classify all these temporary and intermediate 
varieties, the science will become rather unusually complicated. 
Were the same principle carriéd out in other branches of obser- 


- vation we should, for example, have to classify the ¢adfole as an 


important separate variety of the batrachians. 

In conclusion I may remind the observer of the advice of 
Goethe in his remarks about Howard’s nomenclature *—which 
advice is as applicable now as when it was first written—‘‘Not 
to allow himself to be Jed astray by the occurrence of certain 
indistinct appearances, but to ‘practice himself in referring the 
same to the main rules (or classes) under which they come.” 

Walthamstow, March ‘ ELIOT HOWARD 


Diatoms in the London Clay 


SINCE you were good enough to allow me to announce ia 
Naturs, the discovery of diatoms in the London clay, I have 
been able to trace the band in which they occur throughout the 
whole extent of the London clay in East Kent—and at one spot 
in Mid-Kent. In continuing the inquiry, with vol. iv. of the 
Afemoirs of the Geological Survey for my guide, I have found that 
sections that were visible when that valanble work was published 
are now overgrown or have been removed. Under these circum- 
stances will you allow me to ask your readers for information as 
to places where tolerably fresh sections of the lower part of the 
London clay can be seen, especially at-or near the northern and 
the western outcrop of the formation? 

As regards the eastern part of Kent, the investigation 1s 
complete, and therefore no correspondence need take place 
respecting sections-in that district. 

Also I should hke to have information as to any wells in 
course of being sunk in any of the London basin. 

I may observe that I have invariably found these fossil diatoms 
only in clay of a uniform dark slate colour, that dries out dark 
grey, and has a tendency to lamination. - - 

On splitting open a fresh piece of clay, the diatoms, if present, 
are easily seen with the help of a pocket lens, as shining specks, 
and if plentiful their metailie lustre is evident to the unassisted 
eye. W. H. SHRUBSOLE 





„Meteor OE 

YESTERDAY evening, when observing -the zodiacal slight, in 
order’to get its limits among the stars, I remarked a fre- ìl in 
the same, direction, which may have been perceived abo in 
England, where it was seen, perhaps, near the zenith. I give 
you, the elements-of my observation to be published in your 
journal, Dd, a 

Mean focal time 7h. 20m. evening, March 3. 

Direction of the „apparent path from the width of the are 
R —¢, Ceai towards.the width of the arc y Ceti ~ a Piscium. 
-The Beginning was very small, byt towards the end the 
brightness ancredsed very quickly, and the phenomenon ended 
: 1 Essay on the Modifications of Clouds, by Luke Howard, F.R S. Third 


edition, with plates. (Churchill, 1865 ) 


+? Quoted in preface to third edition of the essay, &e. ` 
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still, brighter than Venus at its maximum brilliancy, like a 
suddenly a pearing flame in a white colour. The bursting-point 
I coul arply determine 14° below the middle of the line 
a Pisc. — y Ceti, in the given direction; the mistaké being 
not greater than one degree, : 

Accident having favoured me, looking sharply as I was in the 
direction of the phenorhen6n, my observation will, perhaps, have 
some importance, if positions of the same fire-ball have been 
taken by English observers. H. T. H. GRONEMAN 

Groningen (Netherlands), March 4 





` 


Sunshine 


~ IT may interest your readers and the Fellows of the Metesro- 
hs logical Society to ase that “the sun is always shining some- 
where,” even though we have so little demonstration here. In 
a letter received from Adelaide, fiom a reliable observer, I note 
the following :— es 
. - “Last Tuesday, January 20, was a cooker! 113°°5 in the 
shade, and 172° in the sun, the highest ever registered here ; the 
latter being within 40°f the boiling-point of water.” 
; CHAS, Coppock 
Giosvenor Road, Highbury New Park, March 5 





Lines of Force due to a Small Magnet 


REFERRING to my communication in NATURE, vol xii. 
p. 370, the value of y, for which the radius of curvature (p) is a 
maximum, should have been y = *317 C, not ‘432 C as stated. 

Glasgow, February 27 . JOHN BUCHANAN 





Artificial Diamonds 


I READ with great surprise a paragraph in NATURE, vol. xxi. 
P- 409, 1eferring to an inyestigation which I am now making 
on the artificial uction of various crystalline forms of carbon, 
and T write to disclaim all 1esponsibility for statements which 
bave been published without my knowledge or consent. 

R. SYDNEY MARSDEN 

University College, Bristol, February 27 

[The correspondent who sent us the paragiaph in question sent 


it good faith, believing the matter to be to that extent public, 
— D, r fs 


Jas. Rock,—The galls which your gardener found growing 
‘on the voot of an oak-tree, dbout six inches below the surface of 
the ground, are probably galls produced by Biorhisa aptera. 


_ J. W. WYATT.—The appearance inthe specimén of a decayed 
ash bough is caused by the mycelium of Hellim aiuginosum, 
Fr. [= Pectaa eruginosa, Fr.]. See-Cooke, ‘‘ Handbook of 
British Fung,” pp. 708, 709; “Official Guide to the Kew 
Museums,” p. 81, 








PICTET'S PROPOSAL TO DISSOCIATE THE 
METALLOID ELEMENTS 


TAE task set before me is to expound in as simple and 
intelligible language as possible the remarkable 

train of reasoning which has led M. Raoul Pictet, of Geneva, 
. to the conclusion that the se-called metalloids are really 
not elementary bodies at all, but capable of dissociation 
into simpler forms. Durmg the last two years M. Pictet 
has published several important memours upon different 
branches of thermo-dynamics, and has, as is well-known, 
in his researches on the liquefaction of oxygen and of 
hydrogen shown the fruitfulness of the ideas which have 
thus occupied him. He is at the present moment engagéd 
upon a large volume entitled Synthese de la Chaleur, a 
work in which it is sought to deduce all the known laws 
of heat from the general principles of theoreticalmmechanics, 


by finding true mathematical definitions for the quantities ` 


. which hitherto have been usually*expressed as, simple 
experimental mattgrs. Thus the’ terms “temperature,” 
“specific heat,” “latent*heat,” &c., arg capable of exact 
definition in a manner which enables the relations between 

_them to be investigated analytically. These relations 
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thus investigated are found by M. Pictet to be capable of 
experimental verification, and the complete acccordanca 
of deduced theory with observed fact justifies him in 
giving the name of Synthesis of Heat to this new advance 
in thermo-dynamics. e 

To understand aright the views of M. Pictet with 
respect to the possible dissociation of the metalloids we 
must notice briefly the fundamental points of his theory 
of heat. If the atoms of a body are in absolute rest and 
equilibrium, their temperature will be at adbsoluse zero. 
if however, kinetic energy 1s imparted to these atoms 
and they are set vibrating, the ¢emperature of the body 
will be represented by the mean amplitude of the oscilla- 
tions, and the total guanitty of heat in the body will be 
the quantity of energy thus imparted. F : 

Now the great decomposing force in -nature is heat. 
It is heat which changes solids to liquids, liquids to 
vapours, Heat breaks up chemically combined substances 
and reduces them to simpler forms. It ‘is quite certain 
that the limits of the power of the chemist to decompose . 
the substances that pass through his hands are those 
which correspond to the temperatures which he can 
produce in his laboratory. We-shall explain at a 
later portion of this article how this comes to be the 
-case. Yet there are in nature temperatures far more 
elevated than the highest artificial temperature. To 
take the most stnking example, the surface of the sun 
must be enormously hotter than even the hottest of 
the electric arcs in which even the most infusible of 
metals is vaporised. We know this upon evidence which 


‘| accumulates evety day, and of which the most important 


is that afforded by the spectroscope. The researches of 

Kirchhoff and J. W Draper, and the later work of 

Cornu, Mascart, and Lockyer, establish incontestably 

that the radnation emitted by a glowing substance varies 

with the temperature of the sybstance, and that at higher ‘ 
temperatures new rays of shorter wave-length and more 

rapid oscillation appear, while the intensity of all the 

emitted rays is also greater. The solar spectrum is much 

more rich in violet and ultra-violet rays at the more’ 
refrangible end of the scale than the spectrum of any 

artificially heated substance. The irresistible conclusion 

is that its temperature is far higher. 

But the spectrum of the*sun when scrutinized with the 
most elaborate skill and" knowledge reveals another very' 
striking circumstance, A large number of the substances 
regarded by the chemist as elements have now been 
recogntsed by the characteristic absorption lines of their 
spectra as existing in the heated matters surrounding the 
sun. The researches of Mr. Lockyer show that nearly 
forty of the metals are thus to be detected. But nota 
single metalloid is thus discoverable. Indeed so marked 
is their absence that the presence of hydrogen in such 
great abundance is held by no less an authority than Mr. 
Dumas to be a convincing proof that hydrogen is a metal 
and nota metalloid. Itis true that Mr. Henry Draper 
of New York, has announced the discovery of bright 
lines corresponding to oxygen amongst tke dark absorption 
lines of the solar spectrum: but it is far from certain 
whether the coincidence he has pointed out is real or 
apparent only, and all other evidence points to an adverse 
conclusion. ý : 

Putting together these two capital fagts of soldr spectro- 
scopy, the irresistible inference is that the surface of the 
sun is too hot for metalloids to exist there; or in other 
words, tis temperature is higher than the temperature of 
the dissoctation-points of the metalloids.” This term 
dissociatwon-point is justified by analogy with the terms 
‘orling-point and melting-pomt, with which we are 
familiag, and with which we associatg the notion of 
definite temperatures. $ 

Let us examine, following M. Pictet’s fundamental 

riuciples, how far this analogy ean be followed out and 
Juspfied. «Those fundamental principles are that in hot 
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bodies the molecules are swinging to and fro about 
positions of equilibriup; that “heat” és the energy of 
these molecular vibrations; and that the “temperature ” 
of the body ¢s the mean amplitude of the vibrations. If 
more energy is imparted toa solid, the more energetically 
will its, particles oscillate, the longer will be the mean 
amplitude of their oscillations, and the higher the tem- 
perature, If we allow that the gravitation law of attrac- 
tion, namely that the attraction between two masses varies 
inversely as the square of the distance between them, 
-holds good not only on the grandest scale but also on the 
most minute, we must admut that the force acting on a 
vibrating particle at the furthest limits of its swing, and 
tending to attract it back, will be relatively weak as the 
amplitude of the swing is great. Hence too long a 
vibration may carry the particle right beyond the field of 
-molecular attraction ; and the particle will not return but 
-will carry off with it in the form of potential energy part 
of the heat furnished to the body. The sum of these 
small quantities of potential energy which must necessarily 
disappear from the body during its change of state from 
the solid to the liquid condition constitute that which we 
usually term “latent heat.” 

Now consider a solid body at the ahsolute zero of 
temperature to which new quantities of heat are con- 
tinuously imparted, What will be the successive changes 
to be observed? At first the temperature of the body will 
risé proportionately to the quantity of heat imparted to 
it, When the vibrations of the particles have attained 
a certain amplitude, fusion will take place, not all at once 
but gradually, each molecule passing away from the 
attraction of its neighbours, as soon as its vibration is 
sufficiently energetic. Each solid particle will thus be 
split up into two or more liquid molecules exactly resem- 
bling each other. Every one of these molecules will 
require oe energy, hgnce during the entire process 
of liquefaction, the whole of the heat imparted will be 
employed in producing the change of state ; so that the 
temperature will be stationary in spite of the continual 
addition of heat. But when the whole substance Has 
melted, the temperature will again rise up to a certain 
point determined by the commencement of ebullition, a 
point which will vary with the conditions of external 
paaie This second change of state aiises from a 

rther splitting up of the molecules into two or more 
portions each, every separated portion again carrying off 
with it a further quantity of potential energy, the “latent 
“heat” of vaporisation. If the gaseous molecufes thus 
produced receive stul further quantities of heat, the 
temperature will go on rising until another point is 
reached, corresponding to a first chemical dissociation, 
when, as the lengths of oscillations become excessive, the 
separate atoms are successively thrown apart. This 

rocess, like those of liquefaction and vaporisation, will 
accompanied by the absorption of heat. The extent 
to which energy must be furnished in order thus to 
produce chemical separation, will be proportional to the 
chemical affinity of the separated atoms ; and if the body 
consists of several chemical constituents it is probable 
that some of these will be dissociated at lower tempera- 
tures and some at higher. The lumits of dissociation will 
have begn reached when the body has been separated 
into its ultimate particles or true elements. 

The striking feature of this series of changes is that 
while the addition of quantities of heat goes on continu- 
ously, the mse of temperature is discontimuous, having 
several stationary points in the range between the absolute 
zero and the hiphest possible temperature ; eeach fresh 
stationary point corresponding to a change of state, êr 
a P | of the particles into anple foras. 

Suppose next that we could reverse the order of 
operations, and could abstract the heat continuously from 

- the dissociated bodies we might expect to find the same 
- series of changes occurring in the inverse order.e But 
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this expectation would not be realized, for reasons which 

are not difficult to find. In the two changes of state 

which are of a nature usually termed pAyszcal changes, 
namely liquefaction and vaporisation, the result of the 
splitting up is to produce particles all of the same kind. 

In a liquid—water, for example—all the liquid particles 
are water. In a vapour—steam, for example—the particles 
are all particles of steam. But in the case of dissociation, 
which 1s a chemical change of state, the result of the 
splitting up is to produce particles not all of the same kind. 

Thus, if steam is passed through a white hot platinum 

tube, the dissociated matters are of two kinds, oxygen 

particles and hydrogen particles. In the changes denom- 

inated “ physical” which produce homogeneous particles, , 
the recombination does not depend on the relative positrons 

of the constituents but only on pressure and temperature. 

In the changes denominated ‘ chemical” which, as we 

have seen, produce heterogeneous particles, the recombi- 

nation of the constituents Ap on their relative 

positions and on the way in which they have to be grouped 

in the compound, as well as on pressure and temperature, 

This most ımportant distinction must not be overlooked. 

Again, the dissociated chemical atoms carry away with 
them in a potential form the heat which has disappeared 
during the process of dissociation, exactly as a liquid 
carries in a potential form the “latent heat” which 
disappeared during the process of liquefaction. If we 
collect the separated chemical constituents—the oxygen 
and hydrogen for example—and make them recombine, 
they will evolve this potential energy and the heat will 
reappear. The limit of temperature, therefore, which can 
possibly be reached bythe combustion or chemical 
combination of any bodies is precisely the temperature of 
the dissociation point of the substances formed. Hence 
there is obviously, as we remarked at the outset, a limit 
to the power of the chemist to dissociate bodies; a limit 
determined simply by the temperatures he can artificially 
produce. 

It will be remarked, however, that we have in the 
electric current a means of obtaining many decompositions 
which without its aid would have been unknown to us. 
We may even assert upon the certain evidence of the 
spectroscope that the temperatures attained by the electric 
spark are far higher than those of any known combustion. 
Nevertheless there are here also limits which cannot be 
passed. If in the circuit of the most powerful battery 
we interpose a conductor of considerable resistance its 
temperature will rise; and, if the conductor be reduced 
in thickness to augment its resistance, will continue to rise 
until the conductor itself is erther liquefied, volatilised or 
dissociated, when of necessity a practical limit is reached 
in the entire stoppage of the current. Again, with the 
discharges from induction coils and Leyden jars, which 
take place even across gases, there must be a limit, 
determined by the absorption of energy by the very 
molecules which are concerned in the discharge, and 
whose resistance to the electrical action will increase with 
their temperature. Itis a peint which may admit of some 
further discussion. But,‘on the whole, one is led to the 
conclusion that the dissociations we have shown to be 
theoretically possible are in a very large number of cases 
absolutely beyond the practical lmuts of experimental 
achievement. 

One course yet remains open. We have not hitherto 
tonsidered the connection between temperature and 
radiation in its bearings upon this question. It appears 
that every temperature, as defined above, corresponds toa 
definite kind of radiation. Every calorific oscillation of a 
particular rate x then associated with the propagation of a 
wave of disturbance in the surrounding ether; this wave 
having a particular frequency, or, what is the same thing, 
a pawicularewavé-len When these calorific waves in 
passing through space meet a body they tend to set its 
particles vibrating ; and, what 1s more umportant, tend. ta 
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set them vibrating in unison with the original vibrations 
of the radiating source. If it were not that the receiving 
body were subjected to external influences, it would 
poate little by little exactly the same temperature as the 
body from which the radiations were emitted. In other 
words thermic equilibrium would be established between 
the two, quite irrespective of the distance between them. 
We know that the rays of the sun traverse space without 
any diminution in their frequency or wave-length. It 
follows, therefore that fhe sun's rays are able to raise to 
a temperature equal to that of the suws surface any body 
on the surface of the earth on which they cait be concen- 
trated, provided only such a body could be preserved 
ftom losing heat by conduction or radiation. Although a 
certain quantity of the solar radiation is arrested by 
absorption in the imperfectly transparent atmosphere 
surrounding the earth, measurements made at places so 
widely aparf as Cairo, Paris, and St. Petersburg agree in 
showing almost identécal values for the amount of heat 
received from the sun, and which is about twelve calories, 
per square metre, per minute, 

Now on the supposition that all the metalloids, with 
the exception, perhaps, of oxygen, are dissociated in the 
sun, thermal equilibrium, if thus experimentally obtained, 
ought to affect the dissociation of them upon our globe 
also. 

M. Pictet therefore proposes that an enormous parabolic 
mirror should be constructed, in the focus of which the 
sun’s rays should be concentrated upon the various metal- 
loids which it is sought to decompose. All the data for 
calculating the requisite size of the mirror are known to 
a ceitain approximative value, with one exception. We 
know the quantitative intensity of solar radiation, and the 
reflecting power of polished metals, and hence can 
calculate how many units of heat a mirror of given size 
will hurl into its focus per minute. We do not know how 
much heat must be furnished toa given weight of any 
one of the hitherto undecomposed metalloids to dissociate 
it, but we are quite certain that this quantity must be 
much greater than that produced by the combustion of an 
equal weight of hydrogen and oxygen. Assuming that 
to dissociate bromine required a hundred times as much 
heat (at the temperature of its dissociation-point) as 
water vapour a oe (at r¢s dissociation-point) to split it 
up, M. Pictet calculates that a single gramme of bromine 
must have 350 calories expended upon it to resolve it into 
its elements. Further calculation leads him to consider 
that to dissociate one e of bromine per minute, 
would require that the solar rays should be concentrated 
by a mirror of at least 35 sq. metres of surface, measured 
normally to the rays, or of about ten metres’ aperture. It 
would, he thinks, be best constructed in separate pieces 
of about a square metre in area, each ground and 
polished to a true curve and mounted in a special frame. 
The depth of the mirror should be equal to half its 
aperture, bringing the focus into the plane of the rim. 
At the focus would be a special solar chamber, or crucible, 
constructed of lime or zircon, @r other refractory substance, 
into which the vapours to be operated upon would be led. 
To avoid loss of heat it would be kept Trot from without 
by oxyhydrogen flames. The whole apparatus ought not, 
he thinks, to weigh as much as two tons. To catch and 
retain the dissociated substances, and to prevent their 
im®ediate recombination, he proposes to aspirate the 
vapours of the chamber through metal tubes containing 
metallic gauze, and cooled from without to a temperature 
perhaps as low as—so° by intense artificial refrigeration. 
The rapid cooling thus produced should hinde» at least a 
considerable proportion of the constituents from recom- 
bining as fast as they were liberated from each othewin 
the solar chamber. e - z 

There is much that is suggestive in the proposalsof M. 
Pictet ; so much, indeed, that any attempt at crilicism*or 
comment would outru the limits of this article, which is 
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therefore simply devoted to the exposition of M. Pictet’s 
ideas in phrases as nearly identical as possible with those + 
in which he has himself expressed them. $ 

S. P.T. 


pea M 


THE DESTRUCTION OF INSECT PESTS, AN 
UNFORESEEN APPLICATION OF THE RE- 
SULTS OF BIOLOGICAL INVESTIGATION 


“W EAT is the good of a knowledge of microscopic 
creatures? What is the good of prying into the 
anatomy of insects? It is all very well as an amusement, 
but serious persons can not be expected to assent to 
the devotion of endowments or state-funds to such trivial 
purposes. Chemistry, geology, electricity, if you please, 
have their solid commercial value, but biology is an 
amusement for children and old gentlemen.” Such is the 
opinion of many a “ practical man,” ignorant and short- 
sighted as the genus invariably proves itself. 
Already the practical man may be told in reply, that 
surgery is entirely reformed by our knowledge of the 
minuter fungi, that by avoiding the access of Bacteria to 
wounds, we avoid a large destiuction of human life; 
already we see our way to avoiding some deadly diseases 
caused by these same Bacteria now that we know them 
to be the active cause of such disease. Already silk is 
cheaper in consequence of our knowledge of the Bacteria 
of the silk-worm disease; already better beer is brewed 
and better yeast supplied to the baker in consequence of 
Pasteur’s discovery of the bacterian diseases of the yeast- 
plant; already vinegar-making, cheese-making, butter- 
making, wine-making, and other such manufacturing 
trades are on the way to benefit by like knowledge. 
Potato-disease and coffee-disease have been traced to 
their causes and means suggested by biologists for 
dealing with the parasitic plants causing those diseases, 
whereby not thousands but millions of pounds sterling a 
year may be saved to the community. 

Insect pests which have depopulated whole provinces, 
such pests as the Phylloxera and the Colorado beetle, are 
about to receive a check at the hands of the same class 
of scientific students. The application of knowledge of 
natural facts is in this case a very remarkable one; for 
it is actually proposed to make use of our recently acquired 
knowledge of diseases due to Bacteria—not that we may 
arrest such diseases, but that we may promote them. 
Insect fie are to be destroyed by poisoning them 
not witl acrid mineral poisons which damage plants as 
well as the insects, but by encouraging the spread of the 
disease-producing Bacteria which are known to be fatal 
to such insects. Prof. Hagen, of Cambridge, Mass., 
has called attention to the old practice of destroying 
greenhouse pests by the application of yeast. He 
conceives that this method may be applied to other 
insect-pests, such as Phylloxera, Colorado beetle, cotton 
worm, &c. He imagines that the yeast-fungus enters the 
body of the insect on which it ıs sprinkled and there 
produces a growth which 1s fatal to the insect’s hfe. It is 
a well-known fact that insects are very subject to fungoid 
diseases and it 1s also ascertained that the application 
of yeast to the plants frequented by such insects favours 
their acquisition of such disease, Prof, Elas Metgchnikoff, 
the celebrated embryologist, has howgver made some 
investigations on this subject and given an explanation of 
the possible valye of yeast application (Zeol. Anzeiger, 
No. 47), different and more satisfactory than that which 
Prof. Hagen appears to adopt. 

The general result of the most accurate investigations 
of the beer-yeast fungus (Saccharomyces cerevista), is 
entirely ppposed to the notion that it can gnter an insect’s 
body and produce a disease. Beer-yeast 1s beer-yeast and 
appears always (or within experimental limits) to remain 
so. Onthe other hand De Barphas made known the 
life &istoryeof some simple fungi which destroy insects, 





448 


° NATURE : 





[March 11, 1880 








and from Pasteur, Cuhn, and others we know of diseases 
edue to those sim ry of fungi, the Bacteria, which 
rodtice the most deadly ravages amongst insects. Prof. 
etschnikoff has exammed some of these minute parasitic 
fungi and cultivated then® by passing them from one 
insect to another, and has experimentally proved their 
very deadly character to the insects exposed to infection. 
The “green Muscardine” (/saria destructor) 1s the name 
given by Metschnikoff to one of the minute fungi the 
effects of which he most successfully traced. Now it is 
rfectly evident that if green Muscardine spores could 
5 produced in large quantity, or spores of sımilar disease- 
producing fungi, and apphed to the ground and shrubs 
intested by insect-pests liable to harbour those fungi, we 
should have the best of all means for effecting the 
destruction of the insects, viz, a poison which once set 
at work would spontaneously multiply and spread its 
destroying agents around. 

Accordingly Prof. Metschnikoff endeavoured to cultivate 
the “green Muscardine” apart from insects, so as to 
obtain its spores if possible in great quantity, in a liquid 
which me be applied to places attacked by injurious 
insects. e at last succeeded in effecting this cultivation 
by the use of beer-mash: in this decoction the green 
Muscardine produced a rich mycelium and finally spores. 

Itis exceedingly probable that we have bere the true 
explanation of the value of the application of yeast to 
plahts, &c., affected by insect pests. If there are a few 
spores only of such parasites as the “ green Muscardine”’ 

out, the fluids of the yeast will serve them for nourish- 
ment and so cause the Muscardine to spread until it comes 
into contact with the insects. Fhere is no reason to suppose 
that the beer-yeast plant itself is capable of generating 
a disease in any insects, at the same time we must 
remember that yeast as ordinarily used by the brewer 
is by no means pure ; it coatains in small quantities other 
minute fungi besides the Saccharomyces cerevisia, and it 
is quite possible that a given quantity of it, say a pint, 
may, if the brewery from which it came were not 
conducted on the most perfect system (such as that lately 
introduced by Pasteur), contain a few spores of such a 
disease-producing parasite as Muscardine. A diseased 
insect once in a way falling, nto the mash-tub would 
sufficiently keep up the supply, and thus it ıs possible 
ae yeast may carry infection to insect-pests and destroy 

em. 

At the same time Prof. Metschnikoff's suggestion of a 
deliberate cultivation of an insect’s-disease-producing 
fungus, and the application of the cultivated fungus in 
quantity to places infested by these insects, is ın the 
highest degree ingemous and likely to give results the 
value of which will be estimated in thousands of pounds, 
and so do something to persuade “ practical ” men that all 
science is deserving of their respect and encouragement, 

E. Ray LANKESTER 





THE CLASSIFICATION OF THE ENGLISH 
TERTIARIES 


AT the last meeting of the Geological Society of 
London an animated discussion took place upon the 
questionsof the true correlation of the strata of the Hamp- 
shire Basin with hose of France, the Netherlands, North 
Germany, Switzerland, and other parts of Europe. This 
discussion was raised by a memoir read by Prof. Judd, 
who showed that the accepted order of succession in the 
series of fluvio-marine strata of the Isle of Wight is not 
the true one, but that the formation in question$s of muc 
greater thickness and importance than had hitherto been 
supposed by ge@ogists. . 

These fluvio-marine strata of the Hampshife Basin, 
which, as is well known, are quite unrepresented in the 
Lond¢n area, have attracted much attention from British 
and foreign geolqgists. The order of their suctessior has 


e e 


been the subject of frequent controversies in the past, for, 
like all deposits formed ın deltas, the beds are inconstant 
in character and thickness, and it is difficult to trace them 
at the surface by the art of the geological surveyor ; 
furthermore, the districts of the New Forest and the 
northern half of the Isle of Wight, in which the strata in 
question are found, are covered with thick deposits of 
sand and gravel, so that the underlying strata are seldom 
exposed except in sea cliffs and in such artificial openings 
as railway-cuttings, brickyards, quarries, and wells. 

The first classification which was proposed for these 
beds was the result of the Jong and careful study of the 
eology of the Isle of Wight by Thomas Webster. He 
believed that the fluvio-marme beds consist of a set of, 
marine strata with fresh-water deposits above and below 
them. But the more careful study of the palzontology of 
the formation by Prestwich and Edward Forbes proved 
that Webster had confounded in his “ marine series” 
several strata which are on very distinct geological 
horizons. In the memoir now laid before the Geological 
Society Prof. Judd carries the question one step further 
in the same directjon, and demonstrates that strata ex- 
posed at Colwell Bay and at the base of Headon Hill are 
not, as was hitherto supposed, upon the same horizon, 
but that the Jatter underlie the former. The classification 
now proposed for these fluvio-marine strata, which are 
ida to have a thickness of from 800'to goo feet, is as 

‘ollows :— 


Hempstead series (marine and estuarine) ... 100 feet, 
Bembridge group (freshwater and estuarine) 300 4, 
Brockenhurst series (marine) .. .. .. 25 tO IOO ,,y 
Headon group (freshwatcr and estuarine), 

including the Headon Hill sands... ... 400 ,, 


The Headon group is proved to be the exact repre- 
sentative of the Zone of Cerithium concavum which has 
been recognised at so many points upon the Continent. 

Edward Forbes’s division of the “Osborne and St, 
Helen’s Series” it is shown must be abandoned, on the 
ground that it presents no good features, either mine- 
ralogical or paleontological, by which it can be distin- 
guished, and its separation was founded on an error in 
working out the true order of succession of the beds. On 
the other hand, the marine strata seen about Lyndhurst 
and Brockenhurst in the New Forest, and at Colwell Bay 
and Whitecliff Bay in the Isle of Wight, are shown to 
constitute a division of very great importance for which 
the name of the Brockenhurst Series is proposed. 

Since the date of Edward Forbes’s study of these beds, 
much new light has been thrown upon their age and 
relations by the collection and study of the fossils which 
they contain ; the number of species now known to us is 
probably, at least four times as great as those with which 
Forbes was acquainted, this result being mainly due 
to the labours of the late Mr. Frederick Edwards and 
other indefatigable collectors of tertiary fossils. 

It ıs greatly to be desired that the rich stores of molluscan, 
reptilian, and mammalian fossils, which exist in the 
British and other museums,*should be described by com- 
petent naturalists, as much new light would thereby be 
thrown on the life of the period when these beds were 
deposited. 

Great difficulty has always been experienced by English 
geologists in referring the fluvio-marine beds of the Isle 
ef Wight and the New Forest to their proper pl&ce 
among the great divisions of the Tertiary strata. Some 
authors place the whole of these beds in the Eocene, but 
this can only be done by unnaturally extending upwards 
the bound’ of that division so as to include these Isle of 
Wight strata, ‘In the paper just read to the Society, Prof. 
Ju&d shows that while the several marine Eocene faunas, 
those namely of the Barton, the Bfacklesham, and the 
Bagntr beds, are very closely related to one another, the 
Brockenhurst fauna has but little'in common with them, 
Thus, out of nearly 200 species of “marine shells found in 
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the Brockenhurst series, not more than one-fifth occur in 
the Barton clay ACs Eocene) below, The Hempstead 
marine fauna still fewer species in common with the 
Eocene. 

The late Sir Charles Lyell proposed to divide the fluvio- 
marine series into two portions, and to group one with the 
Eocene and the other with the Miocene. But the incon- 
venience of breaking w this homogeneous series of beds 
into two portions must be apparent to every one. 

Under these circumstances it is felt by geologists that 
the fluvio-marine strata of the Hampshire basin must be 
referred to a division of the Tertiaries distinct alike from 
the Eocene and the Miocene, and this was admitted by 
pnost every one who took part in the discussion last 

ednesday, including Prof. Prestwich and Dr. Duncan. 

In the year 1854, Prof. Beyrich, of Berlin, showed that 
under the great masses of gravels and drift that cover 
such large tracts in North Germany,and immediately over- 
lying the great Brownecoal formation of the country, there 
exist marine beds which contain a fauna distinct alike 
from the fauna of the Miocene and from that of the 
Eocene; and strata containing the game fauna have 
since been discovered in the Netherlands, Switzerland, 
and other parts of Europe. For the division of the ter- 
tiary series which contains this fauna, Beyrich proposed 
the name of the Oligocene. Whether or not its author 
was happy in the choice of this name, no one can doubt 
that he has sufficiently demonstrated the distinct charac- 
ter of the great system of beds to which he applies it. 

In 1867 von Koenen and Duncan, from a study of the 
molluscan and coral fauna of the Brockenhurst beds, 
respectively, proved that the fluvio-marine strata of the 
Hampshire basin represents the North German Oligocene; 
and the justice of this correlation is placed beyond doubt 
in the memoir by Prof. Judd which has just been reid. 
He shows that the Headon group and the Brockenhurst 
series represent the lower Oligocene, while the Bembridge 
group and the Hempstead series are the equivalents of 
‘the lower part of the middle Oligocene, the upper Oligo- 
cene not being represented in this country. 

That the Oligocene is a very important division of the 
geological series is shown by the fact that in Eastern 
Europe (Hungary and Transylvania) strata of this age 
attain a thickness of between 2,000 and 3,000 feet, and 
contain valuable beds of coal, while in the neighbourhood 
of the Alps they are from 19,000 to 12,000 feet thick. It 
is interesting to find that the lower portion at least of 
this great formation is represented in our own country, 
and by strata of such thickness and importance. 





A NEW CLASS OF RHIZOPODA 


AT a meeting of the Natural History Society of Jena 
the following note was read by Prof. Ernst Haeckel: 
“ Upon the PHAODARIA, a new Group of Marine Siliceous 
Rhizopods.” 

The Pheodaria are a group ef large marine Rhizopods, 
rich in specific forms and remarkable in cpap PTEE 
which have hitherto been included in the typical Radiolaria 
(Spheeridea, Discidea, Cyrtidea, Cricoidea), from which 
they differ as widely as do the Acanthometrina. Till 
lately very few forms of the Pheodaria were -known ; 
these were first observed by me at Messina in 1859, and 
described in my monograph of the Radiolaria in 1862, as 
representatives of three different families— 

1. Aulacanthide (genus Aslacantha). 

2. Aulospherida (genus Axlosphera). . 

3. Cœlodendridæ (genus Cælodendrym).® 

Besides these, I had described two other forms belong- 
ing to this group, mamely, Tialassopiqncta, which I 
placed among the Thalassospheride, and *Dictyovhq, 
which I placed among the Acanthodesmida, 

Quite a new light has been thrown upon these interest- 

e 


ing Rhizopods by the Challenger expedition, which dis~: 
covered so many forms of the typical Radiolaria in the” 
depths of the Pacific Ocean, that I have been able to 

deine more than 2,000 new species. Besides these, the 

explorations of the Challenged | have brought to light a 

number of deep-sea Phzodaria hitherto entirely unknown. 

The number of species of this group in the surface pre- 

parations in the Challenger collection which have been 

examined by me is not so considerable. 

John Murray gave, in 1876, a short account of some of 
the most peculiar forms of these new deep-sea Pheodaria, 
under the name of Challengeridee (Proceedings of the 
Royal Society, 1876, vol. xxiv. pp. 471, 535, 536, Pl. 24, 
Figs. 1-6). He draws particular attention, on the one 
hand, to the extremely delicate and finely-fenestrated 
structure of the large siliceous shells, and on the other 
hand to the constant appearance of masses of black- 
brown pigment which are scattered through the sarcode, 
outside the central capsule. f 

In the new arrangement of the Radiolaria given by me 
in 1878, in my article on the “Protista” (Kosmos, 
vol. ii.), I placed the hollow-spined siliceous Phzodaria 
already mentioned in a special order of Radiolaria, under 
the name of “ Pansolenia”: ‘The skeleton consists of 
single hollow tubes, loosely scattered, or connected in 
radial or concentric order’? (“ Protistenreich,” p. 102). 

This group was described in 1879 by Richard Hertwijg, 
in his work on “The Organisation of the Radiolaria,’ 
as a special order of the class under the name of “ Tri- 
pyle,’ with the following characters :—'‘ Radiolaria, 
Monozoa, with single nuclei; capsule-membrane double, 
with one principal and two lateral openings; skeleton 
siliceous, formed of tubes” (4¢., p. 133, p. 87). 

Neither the name “ Tripylee,’’ given by Hertwig, nor 
my name “‘ Pansolenia ” is applicable to all the Rhizopods 
which I have now placed in thesgroup Phzeodaria, as only 
a portion of these have the three openings in the double 
membrane of the central capsule, which ought to charac- 
terise the “ Tripyleæ,” and in a portion of them only the 
siliceous skeleton is formed of “hollow tubes’? (“ Panso- 
fenie’’). On the other hand, as Murray first showed; a 
striking character of all these Rhizopods is the constant 
presenceof large dark-brown pigmented granules, scattered 
uregularly round the central-capsule, and covering the 
greater part of its outer surface. In brevity I call this 
extra-capsular mass of dark pigment the Pheeodium (aids 
or atoidys = dark brown, dusky). The Pheodella, or 
large brown granules of the Pheodium are not, as Murray 
supposed (4¢., p. 536) true pigment cells, as a true cell 
nucleus cannot be observed in them’; and the nature of 
the peculiar pigment of these pseudo-cells is not precisely 
known; but the quantity and constancy with which the 
Pheodium appears in all Pheodaria, while it is wanting 
in all the typical Radiolaria, gives the Phaodaria a high 
degreé of systematic importance. It seems to me at 
present that the constant presence of the Pheodium and 
the peculiarly constructed membrane of the central- 
capsule are the only systematically reliable characters 
which separate all Phzeodaria from all other Radiolaria, 

The size of the Phzeodaria is usually very striking in 
comparison with that of the other Radiolaria, which they 
greatly surpass in diameter. The greater numbep of the 
Phzeodaria are visible to the naked eye and many are 
from 41mm. or more in diameter. The conspicuous 
central capsule is usually round or spheroidal ; it 1s, how- 
ever, often egg-shaped or somewhat oval. In many cases 
it is monaxial, in others dipleuric, Its membrane is very 
firm and altyays double, the outer layer very thick, the 
inner thin. The opening through which the pseudopodia 
appear has the very peculiar structure accurately described 
by R. Hertwig (1878, Zc.). Many Pheeodaria have only 
one such opening (Monopylee), others have two at the 
opposite pors of the central capsule (Amphipylea) ; 
many,*perhaps the greater number, have three, one larger 
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principal opening and two smaller lateral openings 
*(Tripylee), while otherghave a larger number of openings 
regularly or irregularly disposed (Sporopylea). otwith- 
standing its peculiar structure and conspicuous size, the 
central capsule of all Phæodĝria, has merely the histological 
value of a single simple cell. This is shown by the micro- 
chemical condition of its protoplasmic contents and the 
nucleus inclosed within it. This cell-nucleus (described 
by me in 1862 as the “inner vesicle”) is vesicular and of 
large size, being usually more than half the diameter of 
the central capsule. It sometimes includes one large 
nucleolus, sometimes several. 

The extra-capsular soft substance of all Pheeodaria is 
distinguished by two characteristic peculiarities—first, by 
the large quantity of the extra-capsular sarcode, which is 
more voluminous than the intra-capsular, and secondly 
by the mass of phzodella or “dark pigment granules” 
which it contains. The colour of the latter ıs usually 
dun-brown or black-brown, often greenish or dun-green. 
The layer which originates the pseudopodia is very thick 
and inclosed in a thick jelly, often traversed by spaces 
through which the ray-like pseudopodia protrude. The 
Phæodella or peculiar pigment-granules of which the large 
Phzodium is composed, are, like the Pheodium, of varying 
form and size. Sometimes the Phaodium envelopes the 
greater part of the capsule, sometimes only one side of it. 
The extra-capsular yellow cells which are found in all 
typical Radiolaria are entirely wanted in the Phzodaria. 

The siliceous skeleton is extra-capsular in all Pheeodaria 
and is very peculiar in form and structure. Although the 
principal types‘of this group have corresponding repre- 
sentatives among the typical Radiolaria, they are usually 
easily distinguished from the latter. In a small division 
only, corresponding to the Thalassicollide, the siliceous 
skeleton is entirely wanting (PA@vdinide). AJl other 
Pheodaria have a characteristic siliceous skeleton, accord- 
ing to the structure of which I distinguish in the group 
four orders and ten families. : 

Order I. Paaocystia.—The siliceous skeleton is either 
eatirely wanting or it consists of hollow spines, arranged 
sometimes irregularly, sometimes regularly, outside the 
central capsule. 

Family 1. PHAODINID#.+Siliceous skeleton entirely 
wanting. Genera: Pheodina, Pheocolla. 

Family 2. CANNORHAPHID#.—The siliceous skeleton 
consists of numerous separate hollow spines, or portions 
of hollow network, which, scattered round the periphery 
of the extra-capsular soft substance, are usually arranged 
tangentially. eters: Cannorhaphis, Thallassoplancta, 
Dittyocha. 

Family 3. AULACANTHIDA.—The siliceous skeleton 
consists of hollow radial spines, which spring from the 
outer surface of the central capsule, and traverse the extra- 
capsular jelly. ‘The outer surface of the jelly is usually 
covered by a thick mantle of fine hollow siliceous needles, 
which are arranged tangentially and felted together. 
Genera: Aulacantha, A By nae Aulographiuin. 

II. Order. PRÆOGROMIA.—The siliceous skeleton 
consists of a single fenestrated shell which ıs of different 
forms, sometimes round, sometimes egg-shaped, often 
dipleuric, but always furnished with a large principal 
opening or mouth (more rarely with several openings). 
Hollow spines with peculiar pore-areas at their bases are 
often present. 

Family 4. CHALLENGERIDZ.—The siliceous skeleton 
consists of a fenestrated shell, uniaxial or dipleuric, often 
laterally compressed and carinated, often egg-shaped or 
oval, and furnished with a wide opening at oife end of the 
axis. This mouth is seldom simple, it is usually armed 
with a hollow woth, or with-one or more, often branched 
hollow tubes. The fenestrated structure of the siliceous 
shell resembles most closely that of the diatoms; there is 
a fin® pore in the midtile of each of the hexagonal facets 
(Comps Murray, 1876, Zc., Pl. 24, Figs. 1, 2, 4). Genera : 
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Challengeria, Tuscarora, Gaselletta, “Porcupinia, Ento- 
canula, Lithogromia. 

Family 5. CASTANELLID&.—The siliceous skeleton con- 
sists of a simple round fenestrated shell, which has in 
one part of its upper surface a wide opening, often sur- 
rounded by peculiar processes. The fenestrated shell is 
usually ornamented with solid or hollow spines. Genera: 
Castanella, Castanidium, Castanissa, Castanopsis, Casta- 
nura. 

Family 6. CIRCOPORIDÆ.— The siliceous skeleton 
consists of a sub-spherical or polyhedral siliceous shell, 
from which radiate ın different directions hollow tubes 
(simple or branched, often provided with whorls of cilia). 
The shell has a large opening, as well as scattered pore-, 
facets. The pores usually form circles round the bases of 
the spines. (Comp. Murray, 1876, Zc., Pl. 24, Fig. 5-6). 
Genera: Circoporus, Circospathis, Circostephanus, Poro- 
stephanus, Porospathis. £ 

Order III. PHÆOSPHÆRIA.—The siliceous skeleton 
consists of numerous hollow tubes which are combined 
in a peculiar manner into a large, usually round or poly- 
hedral fenestrated pody. $ 

Family 7. AULOSPHÆRIDÆ.—The siliceous shell is a 
fenestrated ball or a fenestrated polyhedral body whose 
lattice work is formed of hollow tubes. Hollow spines 
usually radiate from the points of connection of the lattice- 
work (Comp. Haeckel, “ Monogr. der Radiol.,” 1862, p. 
357, Taf. x. xi) Genera: Axlosphera, Aulodtctyum, 
Auloplegia. 

Family 8. CANNOSPHEZRID&.—The siliceous skeleton 
consists of a uniaxial globular or oval simple bounding 
shell, which is connected by means of hollow radial rods 
with a composite outer encrusting shell, The outer shell 
consists of hollow tubes, which form a wide-meshed 
latticed sphere ; hollow simple or branched radial spines 
spring from the junctions of the lattice (Comp. Hertwig, 
Zc, 1879, p. 91, Pl. ix.). Genera: Cannacantha, Canno- 
spheara, Calocantha. 

Order IV. PHAOCONCHIA.—The siliceous skeleton con- 
sists of two separate fenestrated shells, like those of a 
bivalve mollusc. Simple or branched hollow tubes are 
often found at the junction of the valves, 

Family 9. CONCHARIDA,.—The siliceous skeleton con- 
sists of two semicircular or lenticular fenestrated shells 
turned each to each with the concavities inwards; the 
edges of the shells are usually set with rows of teeth, 
which lock together like the teeth of a bivalve (Comp. 
Murray, 1876, Lc, PL 24, Fig. 3). Genera: Concharinusm, 
Conchopsis, Conchidtuim, Conchocaras. 

Family 10. CHLODENDRIDA.—The siliceous skeleton 
consists of two semicircular or lenticular fenestrated shells 
with the concave sides turned towards each other. Simple 
or tree-like branched hollow spines spring from the two 
opposite poles of the principal axis, or from the centre of 
the junction of the eee (Haeckel, “ Monogr. 
d. Rad.” 1862, p. 360; Taf. xiii, Figs. 1-4; Taf. xxxii., 
Figs. 1-3.) Genera: Calodendrum, Calothamnus, Calo- 
arymus, Celothauma, a 

Taking a comparative survey of the organisation of the 
known Phæodaria, we can define the characters of this 
group of Rhizopoda as follows :— 

The Phæodaria are single-celled Rhizopods, whose 
larger cell-body (the central-capsule) incloses a large 
nucleus (or inner-vesicle), The cell-membrane is always 
double, pierced by one or more large openings, through 
which the intra-capsular protoplasm communicates with 
the much more abundant extra-capsular protoplasm. In 
the lattér, towards the outside, lies the phaodium, a 
peculiar thick®mass of dark pigment-granules (or phæo- 
della. The whole body is inclosed in a thick gelatinous 
covering, which, is often provided with spaces which the 
tyinterous fseudopodia traverse in order to rediate freely 
beyond its outer surface. With very few exceptions 
(Pheodinideze) a well-developed, always extra-capsular 
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siliceous skeleton i$ secreted, which forms, as in the dif- 


ferent groups of the typical Radiolaria, very varied and 
delicate structures, usually radiating outwards in hollow 
, siliceous tubes. N. M 





NOTES 


THE German Chemical Society in entering upon its thirteenth 
year has elected as president Prof. H. Kopp, of Heidelberg, who 
for some time past has devoted himself almost exclusively to the 
chronicling of the history of chemistry, At the same time Prof. 
Roscoe, of Manchester, and Prof. Marignac, of Geneva, who 
vas compelled a year since by advanced age to relinquish active 
professorial duties, were elected to honorary membership. The 
Society now numbers 2,086, of whom 14 are honorary members 
and about 20¢ resident at Berlin, The Berichte of the Society, 
“now certainly the most important chemical periodical of the day, 
forms for the past year a volume of over 2,550 pages containing 
over 600 communications, An exhaustive index of the first ten 
years is now in the press, and will soon be geady. The already 
bulky dimensions of the Berichte, with its constant yearly increase 
in size, have forced the council of the Society to propose an 
increase in the membership fee, which instead of 15s. shall be 
raised to 20s. annually. The fact that the Society can cover its 
ordinary expenses and send post free to its members in all parts 
of the world a periodical of the size above mentioned for so 
modest an annual fee, affords an interesting glimpse into the 
comparative cost of scientific association and activity in Germany 
and in our own country, where the expenses of membership in 
most of the scientific societies often exclude those in limited 
circumstances, - 


Dr. JosrpH LEIDY, Professor of Anatomy in the University 
of Pennsylvania, at Philadelphia, has just been awarded by the 
Council of the Society of Natural History, Boston, Mass., the 
great Walker prize, for the value of bis researches in natural 
history. This prize is given once in five years, at the discretion 
of the Council, to the naturalist whom it shall decide to have 
performed the most elaborate and original work during that time. 
This prize has been awarded but once previously—five years ago 
—to Prof, Alexander Agassiz, of Cambridge. It is usually the 
sum of $500, but on account of the extraordinary merit of Dr. 
Leidy’s researches the Council increased the-sum to $1,000. Dr. 
Leidy was for a long time connected with the Geological Survey 
of the Tenitories, and one of his most important memoirs, 
vol, xii. of the final Reports, has just been issued by the Govern- 
ment. In collecting the materials for the volume, Dr. Leidy 
spent two seasons in the Western Territorics under the auspices 
of the Survey. 


THE following arrangements have just been made at the Royal 
Institution for the lectures after Easter, Tuesdays :—Prof. 
Huxley—Two Lectures on Dogsgand the Problems connected 
with them ; Mr, Robert H. Scott, F.R.S.—Four Lectures on 
Wind and Weather; Mr. John Fiske—Three Lectures on 
Ameiican Political Ideas from the Standpoint of Universal 
History. Thursdays :—Prof. Tyndalli—Six Lectures on Light 
as a Mode of Motion; Mr. T. W. Rhys Davids—Three Lectwes 
on tif Sacied Books of the Early Buddhists. Saturdays :-—Mr. 
James Sully—Three Lectures on Art and Vision; Prof. Henry 
Morley—Five Lectures on the Dramatists before Shakespeare, 
from the Origin of the English Drama, to the year of the Death 
of Marlowe (1593). The Friday Evenin ae Meetings will be 
resumed on Apnl 9—Prof. Huxley on the, Coming of Age of the 
“Origin of Species.” Succeeding discourses will probably be 
given by M. Ernest Renan, Mr. W. H. Pollock, Mr.°W, 
Spottiswoode, Mr. G. J. Romanes, Lord Reay, Mr. H. H. 
Statham, and Mr. Francis Hueffer. - 


Dr, C. W. SIEMENS was elected last month a Foreign Member 
of the Royal Academy of Sciences of Stockholm. x 


. 
WE are glad to see that a movement has been set on foot for 
a testimonial to Dr. Farr as a mask of appreciation of the value 
of his statistical labours. The preliminary list of the committee 
is headed by the name of the Earl of Derby. 


THE death is announced, on February 3, of Chintamanay Ragoo- 
natha Charry, F.R.A.S., Head Assistant in the Madras Observa- 
tory for the Jast seventeen years. Attached to that institution for a 
period of over thirty-five years, he served in succession, in every 
grade, under the late Major W. S. Jacob, Col. W. K, Worster, 
Col. J. F. Tennant, R.E., and the present astronomer, and won 
the esteem and regard of each, by his intelligence, assiduity, and 
attachment to the pursuit he had adopted. His strict honesty 
and 1eady skill as an observer, combined with accuracy and speed 


-in computation, and a fair and useful amount of self-acquired 


mathematical knowledge, rendered him, until disabled by 
impaired health, invaluable in the observatory; and the chief 
share in the Catalogue of Stars in hand, with the Transit Circle, 
since 1862, comprising already over 38,000 separate observations, 
is due to his personal exertions; besides many other special 
researches of a natwe not often undertaken by ordinary assistants 
in observatories, He contributed several papers to the Royal 
Astronomical Society of London, and was elected a Fellow in 
January, 1872, He was twice successfully engaged in observa- 
tions of total eclipses of the sun; on the first occasion in August, 
1868, at Vunpurthy, in the Nizam’s Dominions, in independent 
charge of a branch expedition for the purpose; and on the 
second, in December, 1871, at Avena:hy, in the Coimbatore 
district. He was the first and only native of India who has yet 
entered the lists as a discoverer of new celestial objects, having 
detected two new variable stars, viz., R. Reticuli in 1867, and 
V. Cephei in 1878, He latterly took great interest in delivering 
public lectures on astronomy, with a view to enlighten his 
countrymen upon the subject, and to convince them of the 
absurdity of their notions in regard to celestial phenomena, by 
familiar explanations, in simple terms, of the true principles of 
the science, as opposed to the ignorant superstitions and rough 
predictions of Hindoo astrologers and empirics of the old 
school, 


THE French papers, the Gardeners’ Chronicle informs us, 
announce the death of Dr. Boisduval, to whose labours we owe 
one of the best treatises on the insects which affect garden 
plants. Dr. Boisduval was an ardent horticulturist, and a 
leading man for some time at the Central Horticultural Society 
of France. He died in his eighty-second year. 


THE death is announced of Dr. Wilibald Artus, Professor af 
Philosophy at Jena, on February 7 last, aged seventy years. 
Also of Dr. Franz Xaver von Hlubek, Professor of Agriculture 
at the Graz Joanneum, on February 10, aged seventy eight years. 
In the third week of Febuary also died Herr Adolf Muller, one 
of the directors of the well-known Geographical Institute of 
Justus Perthes at Gotha. 


A MONUMENT to Dr. August Petermann, the weM-known. 
geographer, has just been erected at Gotha, The design, which 
is very tasteful, is by Herr Eelbo, and the work was executed by 
the eminent sculptor; Herr Deutschmann, 


A NuMBER of former pupils of Bernhard von Cotta propose 
to grect a mofument in memory of the deceased ggologist, and 
invite subscriptions for this purpose. The Royál Berg-Acadamie 
at Freiberg will receive contributions. 


DURING Napoleon’s rule the number of French astronomical 
observatories was increased to four, vizs Paris, Toulouse, Mar- 
seilles, And the. Meudon Physical Observatory ofrAstronoiñy. The 
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present Government has created three new establishments— | 


Lyoys, Besançon, and Bordeaux, and M. Bischofsheim,- the 
liberal banker, one at Nice. Among the high region me- 


.teorological observations Clgrmont-Ferrand could be used for 


astronomy if fitted with instruments and garrisoned by observers. 
The organisation of French astronomy has been completed by 
the creation of a school of astronomy at the Paris Observatory 
by Admiral Mouchez, who had already organised a school cf 
astronomy for navy officers at Montsouris. The course of studies, 
whose duration is two years, was recently opened; the first 
year will be occupied ın learning exclusively the meridian 
service, and the second the equatorial service, as well as 
general physics. The experiments connected with the physical 
department will take place at the Sorbonne,-in the laboratories, 
as well as at the observatory, Four pupils have been selected 
by the director for the first ‘promotion, They will have a 


‘salary of 1,800 francs a year, with lodgings in the buldmgs 


of the Observatory. After having successiully passed their 
examinations, they will be appointed assistant-astronomers in one 
of the government observatories. By a singular exception to the 
rules of the competition principles they are not appointed after an 
examination, but selected by the director of the public observatory 
from the Normal School, Polytechnic School, and Licenciés- 
es-Sciences mathématiques. They must not be more than 
twenty-five years of age when nominated. In addition to the 
Government pupils two more are trained at the expense of 
M. Bischofsheim, for his Nice observatory, and three others have 
been authorised to follow the course of lectures and applications 
after having proved their ability. Similar authorisations may 
be granted every year on application. Meridian service will be 
taught by Admiral Mouchez, M. Loewy, M. Perigand, astro- 
nomer; and M. Gaillot, head of the Burean des Calculs, 


Tue American Academy of Arts and Sciences intends to 
celebrate its 1ooth anniversary on May 26. 


Tug Easter Monday and Tuesday excursion of the Geologists’ 
Association will be to South Hampshire, with Christchurch as a 
centre. 


Tue following statistics in connection with the termmation of 
the St. Gothard tunnel will be of interest to our readers :—The 
total length of the tunnel is 14,920 metres, or 112 feet more than 
9} miles. Its width ıs 6} metres, or 21} feet. The undertaking 
has requred for its execution seven years and five menths—four 
and a half yeas less than the time taken to complete the Mont 
Cems tunnel, The average daily progress was 5§ metres or 18 
feet. The number of holes bored amounted to 320,000, and 
499,000 kilogrammes of dynamite were used in blasting. 
1,650,000 drills were consumed and 1,450,090 caitloads of 
d&ris were taken out from the bowels of the mountain. 


Tux phylloxera has appeared in Sicily in the province of 
Cultanisetta. 


RADICAL remedies me now being adopted in France with a 
view of exterminating the phylloxera, The Government proposes 
to spend the sum of 2,400,000 francs (96,000/.) for inundating 
7,000 hectares of vineyards in the Departments L’Aude and 
L’ Férault. ° 


THe earthquakes in San Salvador, viz, in the capital and the 
citles in the vicinity of Lake Ilopango, seem to have lasted from 
December 21 until January 10. A violent shock on December 
27 destroyed a number of villages near Lakes Ilopango and 
Zollapangd, some fifteen miles from the capital.” A violent shock 
was again fel on January 1, particularly in theeport of La 
Libertad. The city of San Salvador is stated to be quite deserted 
by the population. News dated Febiuary 5 report earthquakes 
from Cuba and from various parts of Mexico, particularly from 


violent- earthquake occurred on Febraaty 9 at Kaposvar and 
other localities of the Somogy County (Hungary) shortly before 
midnight. A moderate shock of earthquake, proceeding in the 
direction from south to north, was felt in Lower Carniola in 
several places, such as Gradaz and Rudolfswerth, on February 
12, at 5.15 p.m. 


A FEW days since the Bulletin of the French Bureau Central of 
Meteorology published for the first time the daily telegrams sent 
from Briançon meteorological observatory, whose altitude is 
1,300 metres, 300 more than the summit of Puy de Dôme, At 
present the French high region stations are three in number, 
Briançon, Puy de Dôme, and Pic du Midi. A fourth is being 
fitted on the new German frontier, which will complete the 
system, ` 


Dr. KIENITZ-GERLOFF, of Weilberg, writes to inform 
botanists that henceforth he is chagged, in place of Herr 
Limpricht, with the account of bryology for the Botanische 
Jahresbericht, edited by Herr Just. He begs bryologists to 
favour him by trangmitting their papers. 


In connection with the Commission which has been organised 
in Switzerland for the investigation of earthquakes, to which we 
referred in a recent article, Prof. Heim, of Zmich, publishes a 
little brochure, on “Les Tremblements de Terre et leur ‘étude 
scientifique,” in which he reviews existing facts and theouies, 
gives instructions for the observation of earthquakes, and 
describes the organisation of the Swiss Commission, 


No. 3 of the Proceedings of the Birmingham Philosophical 
Society contains a number of papers of considerable interest. 
Dr. Richard Norris has an elaborate contribution, illustrated 
with many photographs, ‘On the Existence in Mammalian 
Blood of a New Morphological Element which explains the 
Origin ‘of thè Red Disk and the Formation of Fibrine”; Mr, 
Lawson Tait describes the researches on the Digestive Principles 
of Plants; and Prof. Bonney contributes a paper on the pre- 
Cambrian Rocks of Great Britain. 


Tue following papers were read yesterday at the half-yearly 
general meeting of the Scottish Meteorological Society :—1. Re- 
port from the Council of the Society. .2. The Velocity of the 
Wind at different. Heights above the Ground, by Thomas 
Stevenson, Honorary Secretary, 3. The Storm of December 28, 
1879, by Alexander Buchan, Secretary. 4. The Influence of 
the recent Fog on the Health of London, by Dr. Arthur Mitchell. 
5. Thunderstorms in Scotland, their Diurnal Periods, Py Alex- 
ander Bachan. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mrs. S. M. Young; a Malbrouck 
Monkey (Cercopithecus cynosurus) from West Africa, presented 
by Lady Dorothy Nevill; dewo Wild Boars (Sws scrofa) from 
India, presented by-H.R,H. the Prince of Wales, K,G. ; a Crab- 
eating Opossum (Didelphys cancrivora) from St. Vincent, W.T., 
presented by Mr.{Geo, Dundas; a Leadbeater’s Cockatoo 
(Cacatua leadbeateri) from Australia, presented by Mr. J. Veale; 
a Greater Sulphur-crested Cockatoo (Cacatua galerita) from 
Australia, presented by Mr. T, Phillips; a Herring Gull (Larus 
argentatus}, Euiopean, presented by Mr. H. D., Martin; a 
Macaque Monkey (Macacus cynomolgus) from India, a Crab- 
eating Raccoon (Procyon cancrivorus) from Baranquilla, two 
Wild Cats (Felis cafus) from Spain, a Ring-tailed Coati {Nasua 
rufa), a Harpy Engle (7hrasactus harpyia) from South America, 
deposited ; a Harnessed Aritelgpe (Shagelaphus scriptus) from 
o West Afrita, purchased ; a Red Kangaroo (Jfacropus rufus), a 
Gaimard’s Rat-Kangaroo (Hypsiprymnus gaimardi), born in the 


the districts of Cordoba, Orizaba, Tehuacan, and Veratraz. A | Gardens, 


. nomiques pou depuis l’Origine de Imprimerie jusqu’en 1880,” 


“either directly or through the catalogue of scientific papers issued 


plan of the mdexes to the Astrenomische Nachrichten, but rather 


-of spots, faculæ, and protuberances of the sun, in chronological 


“have analysed the publications of the different observatories with 


“wok as complete and as useful ‘as possible. 


«specimens of the form of execution of the three divisions of this 


-zeal evinced by MM. Houzeau and Lancaster in undertaking to 


‘and will cordially wish them success in every way in their self- 
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OUR ASTRONOMICAL COLUMN 


. ÅN, ASTRONOMICAL BIBLIOGRAPHY, —We' are somewhat late 
in drawing attention to a prospectus of what must prove a very 
important work in astronomical literature, if it 1s carried out 
with the care and ag poe of which there is every promise. 
MM. Houzeau and Lancaster,’ 1espectively the director and 
librarian of the Royal Observatory, Brussels, have projected 
‘a “Bibliographie générale de l’Astionomie, ou Catalogue mé- , 
thodique des Drueres des Mémoires et des‘Observations astro- 


and it is from the particulars furnished in the prospectus 
that the design has been thoroughly considered and formulated. 

It is intended to divide the work into three sections.:—(L) 
Puvrages or separate publications; (IL) Memoirs; (III.) Obsei va- 
tions. For the first section there are available the astronomical 
bibhographies of Weidler, Scheibel, and Lalande referring to 
what may be termed the ancient period. For the modern the 
authors have made use of the catalogue (1860) of the splendid 
astronomical library of the Imperial Observatory of Pulkowa, 
and the catalogues of other observatories ; more than a thousand 
journals and catalogues of different countries have been consulted 
for this division of the work, A list of the principal astronomical 
manuscripts, not yet, published, which are found in the inventories 
of the various European libraries is added. Bibliographical 
‘notes, as, for instance, notes upon changes made in successive 
editions of a work are also appended, as well asa kind of analysis 
of works of an encyclopedic character. An alphabetical table 
of the authors and a methodical table of analys 
panies this part of the work. ~ 

The second section, as forming a more immediate desideratum, 
it is intended shall be the first published, and the first fasciculus 
was about to be placed in the printer’s hands, when the prospectus 
was issued, the otheis to follow rapidly. All the collections 
where astronomy could enter were consulted for this division, 


matters accom- 


by the Royal Society or the Repertorium Commentationum of 
Reuss; it is mentioned that recourse has been had to the publi- 
cations of nearly three hundied scientific societies, and more 
than a hundred and sixty reviews or journals. The authors 
have exercised great care in the classification of the contents, 
and in attributing each memoir to -the sub-section to which it 
appeitains ; the collection where each memoir 1s found is ındi- 
cated by a system of abbreviations, An alphabetical table of 
authors, briefly noting their different works for more ready 
reference, accompanies this second part also. In this division 
astronomical physics are included, 

In the Section III., Observations, it has been proposed to 
arrange a kind of general table of observations, nearly upon the 


taling for a model the Kepertorium der 'Cometen-Astronomie of 
Carl. In this section are mentioned the sources for observations 


order from their respective discovery, observations of solar‘and 
Tunar eclipses, each separately, monogiaphs of the asteroids, 
bibliographical monographs of the comets, star catalogues, cal- 
culations relating to the compound stais, and individual descrip- 
tions of the vanable stars and nebule. The authors claim to 


the most scrupulous attention in order to render this part of their 


The entire work will form three large octavo volumes in double 
column, which will appear by fascicules “of 300 to 400 pages; 


laborious work are attached to the prospectus. It appears to be 
intended to issue it in sheets of sixteen pages, or thirty-two 
columns, at the price of thiee pence per sheet, payment to be 
made for each fascicule, 

Ewery astronomer and astronomical student will applaud the, 


provide so valuable an addition to the literature of the science, 
imposed labours. ° 


-THE GREAT SOUTHERN ComrT.—A- private ‘letter from My. 
Gul, H.M. Astronomer at the Cape, furnishes some pa titulars 
of hus observations of th® great comet up to the evening of the 
gth ult. Table Mountam interfering at first with tHe view Trop. 
the Royal Observatory, Mr. Gill proceeded to Seapoint, on the: 
west side of the mountain, ‘where, from the garden of Mr. H. 
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Solomon, in which Sir Thomas Maclear observed Donat?s comet 
in 1858, he sketched the position òf the Lail amongst the stars on , 
several evenings before the nucleus jmd withdrawn sufficiently 
from the sun’s place to be visible. The nucleus was first seen 
on February 8, and then only for a few minutes through cloud ; 
Mr. Gull thought it might have blen Visible the pieeediag even- 
ing, but haze near the sea horizon rendered it very difficult to 
say where the tail ended. He describes it as ‘‘a very poor 
affair, a faint nebulous thing not at all worthy of so fine a, tail.” 
Attempts were made to fix its position’ at-the Royal Observatoi 
on February.g, but only a glimpse with an opera-glass through 
cloud was obtained. e nucleus was.‘‘a httle N. and E. of 
0 Sculptoris ;” in a tracing accompanying the letter in question, 
however, the nucleus is shown a little sout% and east of the star, 
and midway between two stars, which from Gould’s “ Urano- 
metria Argentina,” appear to be Lacaille 6 and 34, 80 that the 
pes referred to the epoch of the ‘‘ Uranometria,” 1875ʻ0 would 

e in about right ascension 2° 20’ with 37° 50’ south declmation, 
which is far from the position given by the elements telegraphéd 
from Rio de Janeiro (to which reference was made last week) 
whether the heliocentiic motion be assumed direct or retrograde 5 

robably the orbit has been vitiated in transmission, On 

‘ebruary 6 the tail appears to have been traceable nearly to 
Canopus. 





BIOLOGICAL NOTES 


On CERTAIN REMARKABLE PHENOMENA PRESENTED BY 
THE COLOURED BLOOD- CORPUSCLES OF THE Froc,—Repested 
observations tend to show that the structure of the coloured blood- 
corpuscle is by no means so simple as is usually assumed : and from 
this point of view the observations made by J. Gaule in Prof. Lud- 
wig’s laboratory at Leipzig (Archiv fur Physiologie, v. Da Bois- 
Reymond, 1880) aie of singular interest, On diluting the fresh 
blood from a vigorous frog with o'6 salt solution, and pane, it 
after rapid defibrination to a temperature of 32°-36° C, on the 
hot stage of the microscope, the escape of a peculiar body may be 
observed in many of the corpuscles. The bodies thus evolved 
simulate worms so closely by their form and wriggling movements, 
that Gaule styles them į‘ Wurmchen,” which may be translated 
vermucles, However, he concludes from several reasons that’ 
they are simply protoplasmic portions of the corpuscles, which, 
under these special conditions, separate for a short independent 
life, He makes no reference to previous workers in the same 
field ; but it would seem not improbable that his ‘‘ Wiirmchen” 
correspond with the maculee, which,Prof, Roberts of Manchester 
revealed seventeen years ago by treating the corpuscles with 
tannin or magenta, reagents which would of course prevent any 
further signs of life in the objects. “The ‘‘ vermicles” are about, 
half the length of the red corpuscle, pointed at either end, but 
more in front, and containing one or two vesicles or droplets., 
Their singular movements deserve a rather full description, 
After wnggling out of the corpuscle, in which it makes its 
appearance as a rod-like body beside the nucleus, the ‘‘ver- 
muicle” moves on, trailing the corpuscle behind by a long thread. 
On meeting a second corpuscle it bores into it, withdraws, 
pushes it aside, and goes on cairying this too in its train; and 
though the threads Enally give way, ‘‘vermicles” may be seen 
dragging thiee, four, or more corpuscles after them. The cor- 
puscles, quitted or attacked in this way, undergo in a short time 
changes of form and colour leading to complete disorganisation, 
which otherwise, under similar conditions, require hours for 
their accomplishment. Finally the “‘vermicle”’ also undeigoes 
disorganisation, While the conditions given above are found 
on the whole most successful in bringing about these results, 
Gaule indicates hmits of temperature and dilution witan which 
they often occur, usually with slight modifieations, It is this 
variation with the conditions of the experiment that supplies 
one of his strongest arguments against the previous individual 
existence of these bodies. 


THe Huyan RETINA.—In a recent note to the Vienna 
Aeademy Herr Salzer offers an estimate (based on numeration) - 
of the probable number of optic nerve-fibres and of 1etinal cones 
in a humafieye. The number of the former Mt supposes to be 
about 438,000, that of the latter 3,360,000, This gives seven 
or eight cones for each nerve-fibre, supposing all fibres of the 
optic nerve to be connected with cones} and equally distrfbuted 
among*them, * ; . 


D 


454 


s NATURE ° 


[March 11, 1880 





URAL CRAYFISH.—Part 2, vol. v. of the Bulletin de la Société 
Ouralienne a’ Amateurs des Sciences naturelles 2 Ekathérinebourg 
contains a very interestir& memoir on the crayfish of the rivers of 
the Middle and Southern Ural, by M. Malakhoff. Prof. Kessler in 
his fine work in the memoirs of the Russian Society of Entomology, 
“On the Crayfish of the Rivers of Russia” points out that the data 
about the life of the fluviatile crayfish are still very incomplete, 
and in part even contradictory, and declares that it is very desirable 
that new researches should fill up the one and dissipate the 
other. Among the queries he starts is one as to how far the 
crayfish have spread into the rivers of Western Siberia ? in which 
of its rivers is 1t to be found ? and is it true that those found are 
insipid as food? In this memoir, M. Malakhoff does his best to 
answer these, partly from personal observations, partly from 
those who had lived long in those parts of the country, such as 
fishermen, and partly from indications scattered through different 
works, He writes of thageographical distribution of the cray- 
fish in the Middle and Southern Urals; giving a brief historical 
account of their successive propagation in the rivers of the 
watershed east of the Ural Mountains belonging to the basin of 
Western Siberia. Among the references here given, is one to a 
work, apparently not yet published, by J. S. Poliakoff entitled 
“t Letters and Notices of a Journey in the Valley of the Obi.” 
The species peculiar to this district would seem to be Astacus 

¿ylus, Esch, ; its northern limit would appear to be con- 
siderably to the north of the Ural; in the western region of the 
Ural it is found in many of the rivers and in considerable 
numbers: a detailed list of these is given. To the south it is 
found in the River Ural and most of its afluents, Facts 
seem to eye that the species is not indigenous to the eastern 
watershed of the Ural, nor in Northern Siberia. It would 
appear, however, under fitting circumstances to be very easily 
brought into cultivation. In the Middle and Western Ural it 1s 
to be met with from 100 to 175 mm. in length. A mountain 
variety possesses a cephalo-thorax, strongly serrated on the sides 
and angles ; another, living m the River Ural, is remarkable for 
little asperities crowded together, which cover over the cephalo- 
thorax and chelæ. In the Ural the natives call the freshwater Unio 
Rak (Zerevisse) and the true ocayfish Rak-ryba(? Lcrevisse poisson), 
Prof. Kessler’s opinion as to their insipidity ıs declared to be 
wrong, 23 in general the crayfish are of excellent quality. In some 

istricts they increase so much as fully to come up to the fisher- 
man’s description of ‘‘swarming ; ” ın some rivers, owing to their 
number, they interfere with the capture of fish ; not only will the 
nets be found filled with them, but what fish may be taken in these 
will be found spoiled and many are eaten. They will sometimes 
cross a good stretch of dry ground to get to a mver with good 
feeding, thongh that this is a fact is denied by many. The 
people use the stones found in the crayfish stomachs as a remedy 
ł t struma. The distribution of Mustela lutreola in the 
ral mountains seems to be dependent on the distnbution 
of this crayfish, which would seem to be its principa? food.—It 
ought to be mentioned that the memoirs of this Society are 
published in the original Russian, with a French translation in 
alternate columns, 


DEVELOPMENT OF “‘ AMBLYSTOMA PUNCTATUM.”—Early in 
March of 1878 Dr. Samuel Clarke, of the Johns Hopkins Uni- 
versity, obtained a mass of the eggs of the above batrachian. 
They were found clinging, in gelatinous, variously-sized masses, 
to aquatic plants, the masses containing from 4 to 200 eggs, and 
were partly composed of a milky, gelatinous matrix. h egg 
is surrounded by two membranous shells, and the large space 
between these two is filled with a clear fuid. The eggs being 
laid by the female, the males, so far as the observations made 
on the animals in confinement went, then strewed the sperm- 
masses in the vicinity of, but not on, the ova, and not immediately 
on these latter being laid. Shortly afterwards, however, the eggs 
were found to becovered over with actively-moving spermatozoa, 
and though thee were never actually found within even the 
outer shell of the eggs, yet most of those which were laid during 
the night-were found by nine o’clock the next morning to show 
the first segmentation-furrows. In Dr, Clarke’s paper on the 
development of these eggs, very minute details gre given as to 
the results ef segmentation, which are illustrated by numerous 
figures, The following is his‘ own résumé :—after segmentation 
an area made uf of large cells appears around the Idwer pole of 
the egg, which, at first hemispherical, then oval, and finally 
circylar, forms the viteJlne plug of Ecker. This plug protrudes 
from the egg, then sinks into it, while from the dimmishing area 
around*the di-agpearing plug stretches away the Spal pdttions of 


the medullary folds with the medullary proove midway between 
them, The two folds grow forwards and unite near the opposite 
pole, The medullary folds close in and unite, forming the 
nemal tube. The body elongates, is covered with cilia, and 
rotates horizontally upon its axis. The head is marked off, and 
the optic vesicles appear. The branchial lobes and the lobes of the 
cephalic balancers appear, soon followed by those of the anterior 
limbs. The pericardial region is marked off, and the pulsations 
of the heart are visible. e nasal pits and the position of the 
mouth are indicated, ‘The tail and the dorsal fin grow rapidly, 
and the branchial lobes are divided into three pairs of branchiz ; 
these give off processes, The eyes develop rapidly, and the 
mouth is moving forward. <A constriction takes place across. 
the ventral surface of the neck, and balancers, now fully deve- 
loped become capitate, The branchiz still further develop; 
the balancers become more and more slender as the anterict 
limbs increase in length, and the blood cening to circulate in 
them, they drop off. The anterior mbs now develop rapidly ; 
first, the first and second digits, then the third, and finally 
the fourth. The first two digits on the posterior limbs are 
formed on the fourth digits on the anterior limbs, one budding 
out, then the third, fourth, and fifth in succession. Up to 
about the sixtieth day the external parts are being gradually 
formed ; by this daje it reaches a stage, after which it undergoes 
no further ext change beyond a general growth, until the 
branchie begin to decrease in size as they are being absorbed, 
This change took place in reared specimens in about one 
hundred days from the commencement of segmentation. The 
process of resorption of the branchie begins at their distal 
ends; the outer processes become shorter and disappear, until 
nothing is left but three pairs of small rounded processes, which 
are very slowly indeed absorbed. The whole of this process 
lasts from three to five days; they then become air-breathers, 
and take up their abode in damp localities on the land, Some 
specimens developed much more slowly ; one, hatched about the 
middle of May, retained sts branchice until the end of the fol- 
lowing October, In confinement the tadpoles were had to 
keep supplied with food. When hard up hey would bite each 
other's gills off, and then begin to eat the tips of each others 
tails ; and even when big enough they would swallow up bodily 
their smaller brethren. Although endowed with an immense 
power of reproduction of lost parts, it seems retharhable that, 
once a portion of a branchial tuft was bitten off, it never, at 
least in hundreds of cases tned, became reproduced, In 
a second memoir the author promises to treat in detail of 
the changes that take place in the development of the internal 
parts. 

STIMULI IN SENSITIVE NERVES.—In experiments on the 
rate of propagation of stimuli in sensitive nerves it has been 
generally assumed that, under dike conditions of experiment, 
and with an equal length of nerve-path from the point of 
stimulation to the centre, the reaction time is always the same. 
This, tested recently by Messrs. Hall and Kries (Du Bois- 
Reymond’s Archiv, 1879, Supplement, p. 1), is found to be 
not confirmed, Stimulating with a slight induction shock the 
finger point and the middle of the outer side of the upper arm, 
the reaction in the latter case occurred with Mr. Hall Eter than 
that from the finger (on an average about o°005 second), In 
Herr von Kries, the reaction time was shorter (about 0°003 sec,} 
from the upper arm than from the finger. Again, the reaction 
time was measured when light was made to strike different 
parts of the retina and even here (the lengths of nerve-path beirg 
equal) presented considerablé differences. In Mr. Hall’s case 
the difference between the outer and inner of the retina was 
o018 sec., that between the upper and lower 0°028 sec; in 
Herr von Kries’s the differences were respectively o°061 and 
o 064 sec, In comparison with the place of direct vision still 
greater differences appeared. Experiments were also made in 
stimulating the forehead and the tongue, in which cases thespaths 
were assumed to be nearly equal. In both observers the reaction- 
time from the tongue was somewhat longer than from the fore- 
head, though, according to Weber, the sense of space at the tip 
of the tqngue is abont twenty times finer than on the forehead, 
The authors gonclude that the reduced reaction times differ 

considerably according to the place of stimulation, that in 

e eye the differences are connected with differences of 
functional power, that the resection *method is not available 
gor” ascertfining the velocity of conduction in sensitive and 
motor nerves, and therefore the velocity in the spinal cord is 
still unknown. 7 
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GEOGRAPHICAL NOTES 


AT the meeting of the Geographical Society on Monday 
evening, Sir H. Rawlinson read a letter just ieceived from Mr. 
Thomson, the leader of the East African Expedition. Mr. 
Thomson wrote on November 9 from Pambete, at the south end 
of Lake Tanganyika, the shores of which he first reached on 
November 4, and he gives a brief account of -his journey from 
the head of Lake Nyassa. After leaving the country of Konde, 
the party came on the steep face of the /great African plateau, 
rising from 3,300 to 6,500 feet in the country of Nyika. At 
first they travelled over highlands at an elevation of 7,000 feet, 
the highest point reached being 8,180 feet on the Munboya 
range. The land then descends through a somewhat barren 
region to 3,300 feet, in about long, 32°45’. On the west Nyika 
3s bounded by the Chmgambo Mountains, which have a pre- 
cipitous eastern face, but a gradual slope away to the west. 
These mountains Mr, Thomson places in long 32° 45’, lat. 9° 5’. 
The rivulets gf the Nyika region drain down to the Lukuviro, a 
few south, and others north-west to Lake Hikwa, a lake now 
heard of for the first tidle. Mr. Thomson, on the other side of 
the Chingambo Mountains, entered the small country of Inyam- 
wanga, which appears to be covered almost entirely with forests, 
and slopes west to its boundary, the Mkalya, a stream flowing 
south in about long, 32° 20’. Here the country of Mambwe 
was ieached, consisting alternately of pasture and forest land, 
and rising to a height of 5,000 feet at Kitimba’s capital The 
same elevation continues through the hilly Ulungu country to 
Lake Tanganyika. Mr. Thomson algo furnishes some notes as 
to the hydrography of Mambwe, the northern part of which is a 
great water-shed for streams, He was to proceed northwards 
on November 10, along the west side of the lake, and a telegram 
has been received from Dr. Kirk, stating that he had left Ujiji, on 
the eastern shore, on January 16, on his return to Uguha, Ifhe 
had not already done so, he would then, no doubt, carry out his 
intention of examing the Lukuga Creek for thirty miles, and 
afterwards striking south through the still unexplored region in 
that quarter. Mr. Thomson will next pass between the two 
takes again and reach the coast at Kilwa. After this very inter- 
esting piece of new geography, Lieut. G. F. Temple, R.N., 
read a paper descriptive of a voyage on the coasts of Norway 
and Lapland, undertaken chiefly in the interests of hydrography, 
and which appears to have had useful results. 


THE St. Petersburg Society of Naturalists proposes to send an 
important expedition for the exploration of the fishing on the 
Murmanian coast, and of the fauna of the western paits of the 
White Sea, Several professors will take part in this expedition, 
which will be under the direction of Prof. Wagner. 

THE Rev, Father Carrie, Superior of the Roman Catholic 
Mission ‘to the Congo, writing from Landana on December 3 
last, gives some information regarding Mr. Stanley's Congo 
Expedition. The personnel of Mr. Stanley, the Father writes, 
is very numerous ; besides Mr. Stanley, there is a superintendent, 
ean engineer, a captain, several mechanics, carpenters, &c., in all 
twenty whites of different nations—Belgians, Americans, English, 
Italians, Danes, The expedition has recently been jomed by a 
French naturalist, M. Protche. Many of the Europeans had 
already succumbed to fever and the hardships of the work 
involved, The following of blacks consisted of about 100 men, 
Arabs or natives of Sierra Leone and the Congo. There are five 
small steamers and several other boats, carts, and other ma- 
chinery for land transport, wooden houses ready to erect, &c. 
Father Carne was taken by steamer to Noki, the last European 
settlement on the river. Thence in a canoe the Father was taken 
farther up, to Vivi, the first station of Mr. Stanley’s expedition, 
on the right bank of the river, about 130 miles from the coast. 
Four or five miles further up the first of the Yellala Cataracts is 
met with. When the Father arrived Mr. Stanley was away 
amdhg the mountains in the direction of the great village of Vıvi.s 
M, van Schandel told the Father that Mr. Stanley set out on his 
excursions and returned without giving notice to any one. The 
traveller soon returned, ‘‘ exhausted by fatigue and covered with 
dust and perspiration.” While waiting the end ofethe rainy 
season, Mr. Stanley is solidly establishing hineself in his first 
station, the basis of all future operations, and maturing hiseplans 
for overcoming the diffignlties to be met with. These difficulties 
are so great that the Father tHĦinks it will take years before the 
termination of the terrible chain of mountains can be reach@d 
and the second station estgblished at Stanley Pool, 200 miles 
distant. Mr, Stanley’s intention, we are tod, is to ascend the 


Congo to the Lualaba, where he hopes to find his Arab friend, 
Tibu Tıb. Then he will explore the western part of the Congo, 
as well as the country on its two bank’, attempting, at the’same 

time, to attract the ivory trade to Mboma. i 


THE Daily News Lisbon corredbondent telegraphs that Ivens 
and Capello, who have arrived at that city, have explored and 
studied a vast area and obtained important data for constructing 
a map of the province of Angola, They traversed the bush of 
Quioco, passed beyond the River Quango in the direction of 
Chicapa, and determined the roads to Muatay and Anvo, to the 
bush of Lobuco, Pesside, and Luba. They ascertained the 
sources of the rivers Quango, Cassai, and Loando, and descended 
the last-named to the seventh parallel. The Quqngo has exten- 
sive rapide. The sources of these rivers are contiguous. The 
explorers bring many observations—geographical, meteorologi- 
cal, and magnetic, and also on the African fauna and flora—and 
they will publish these observations. ° 


WURSTER AND Co., of Zurich, the publishers of Kaltbrunner’s 
“Manuel du Voyageur,” noticed by us on its publication, 
request all interested in scientific geography, both societies and 
individuals, to forward a statement of any desiderata whereby 
the work would be improved as a manual of scientific instruction 
for travellers of all nationalities, Communications should be 
addressed to M, Kaltbrunner, Bureau International des Postes, 
Zurich, 


Mr. J. H. Rivey, one of the agents of the China Inland 
Mission at Chungking, in Szechuen, in company with Mr. Moll- 
man, of the British and Fi ie Bible Society, at the end of last 
July, paid a visit to Ngo-mi-Shan and the borders of the Lolo 
country. The mountain in question 1s one of the loftiest in the 
province, and is remarkable for its Buddhist temples; the 
travellers spent some days on it, and experienced a notable 
decrease in temperature, for, though they were there in mid- 
August, they found a fire necessary. From Ngo-mi they went 
westward to Ngo-pien-ting, about three or four miles from 
Tsuan-chi-kow, a small town on the boundary of the Lolo 
country, into which they were unable to penetrate owing to the 
opposition of the officials, They shcceeded, however, in getting 
2 Tolo to return with them, so that something will be learned 
about these people. The men are (described as fine, stalwart 
fellows; they wear cloaks, some made of coarse woollen, with a 
fringe round the bottom, and some of a kind of felt. Mr, Riley 
returned to Chunking, by way of Kia-ting-fu, at the end of Sep- 
tember. 


In the volaminous blue book on Central Asia, which has 
recently been published, will be found some information 
respecting the Akhal-Tekkes, drawn up by M. Kuropatkime. 
The Tekkes, as is known, are divided into two part-, the one, 
the Akhal-Tekke, inhabiting the oasis at the foot of the 
Kurendagh, and the other the oasis of Merv, The former oasis 
is 150 versts in length, and 20 versts in breadth, containing 
about 30,000 Atdi/kas, half of which are at Geok-Tépé, practically 
the capital of the race, The tribe is sub-divided,imto Takhtamy- 
stchis and Utemystchis, the former being three times the more 
numerous, as well as the more peaceable. The eastern villages, 
from Yarodji to Hiaurs, are governed by four Khans Beum, 
where the Utemystchis live, is on the west, and is ruled by a 
Tykma-Sirdar, e Takhtamystchi settlements are under the 
authority of Berd: Muvgad Khan, son of the powerful Nura 
Verdi Khan, 


THE March number of Pidermann’s Mittheilungen contains 
the conclusion of Dr. Junker’s account of his fruitful travels to the 
west of the White Nile. This is followed by a paper by Dr. 
Lehmann, of Halle, on the recent Danish attempts to penetrate 
into the interior of Greenland, to which we have referrgi ; maps 
accompany both these papers. The ‘“ hical Necrology” 
of 1879 is a long lust, and is followed by an interesting memoir 
of the late J. E. Wappaens, by Prof, H. Wagner, of Konigsberg. 
The monthly notes*contain, as usual, many valuable items of 
geographical information. 

Tie German savant, Herr Karl Bock, who was commissioned 
by the Dutch Government to investigate the southern and eastern 
districts of Borneo, has just completed his first tour in the eastern 
part of Kd. - 


News just received announces the arrival at Kassala of the 
two German African travellers, Dr. Mook and Baron Holz- 
hansen, They crossed the desert from Suakin to ee in 
fourteen days. Kassala, the residence of a pAcha, is the centre 
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of the German dealers in wild beasts. Many German travellers 
originally started from here on their tours, such as Florian, 
Werner, Cohn, Dr. Schweinfurth, Heuglin. Dr. Mook and 


Baron Holzhausen jinteid to move in a south-easterly direction - 


towards the Rahat and Diuder® 


THE German Government has supported African research 
with the sums of 100,000 marks (5,o00/.) during 1878, and 
70,000 marks (3, 5oo/.) duiing 1879. ` For the present year it is 
proposed to devote another sum of 70,000 marks to this purpose, 

esides a sum of 5,000 marks (250/.) for the furtherance of 
independent private research in the Dark Continent. 


. THE Paris Municipal Council has held a secret sitting to 
deliberate upon the organisation of a great banquet to Prof. 
Nordenskjold. It has been decided that a gold medal be pre- 
sented to the explorer in the Salle des États. 


Tu municipal authoritiés of Gossensass, on the Brenner 
Railway, have re-christened the Hunerspiel peak, famous for the 
magnificent view which is obtained from its summit, and which 
lies within their district. The peak will henceforth bé called 
Amthorpeak, in honour of Dr, E. Amthor, of Gera, an eminent 
‘ Alpine” writer. 





ON THE INFLUENCE OF ELECTRIC LIGHT 
UPON VEGETATION AND ON CERTAIN 
PHYSICAL PRINCIPLES INVOLVED? 


THE vast development of vegetation proves that dissociation 

is accomplished freely within the leaf-cells of plants, in 
which both water and carbonic acid are broken up in order that 
chlorophyll, starch, and cellulose may be formed. It is well 
known that this reaction depends upon solar radiation; but the 
question may fairly be asked whether it is confined to that 
agency, or „whether other sources of light and heat, which, in 
common with the sun, exceed the temperature of dissociation, 
may not be called into-requisition, in order to continue the action 
oF growth, when that great lyminary has set or is hidden behind 

ou 

About two years ago I mentioned to Sir Joseph Hooker, then 
President of the Royal Society, that I thought the electric arc 
might be found sufficiently powerful to promote vegetation and 
that I should be willing to undertake some experiments on the 
subject if he could give me any hope of confirmative results. 
Sir Joseph Hooker gave me sufficient encouragement to induce 
me to follow up the subject, and I have since that time gradually 
matured a plan for conducting the experiment. 

The apparatus which has been put up at Sherwood consists— 
1, Of a vertical Siemens dynamo-machine, weighing 50 kilos, 
with a wire resistance of 0°717 umt on the electro-magnets, 
This machine makes 1,000 revolutions a minute, it takes 2 horse- 
power to drive it, and develops a current of 25 to 27 webers 
of an intensity of-7o volts. 2, A regulator or lamp, constructed 
foi continuous currents, with two carbon electrodes of 12 
muillims, and 10 millims. diameter respectively. The Pent 
produced. is equal to 1,400 candles measured photometrically. 
3. A motor, which at present is a 3 horse-power Otto gas-engine, 
but which it is mtended to supersede by a turbine to be worked 
by a natural supply of water, at a distance of about half a mile 
from the house, 

My object in making these experiments was to ascertain 
whether electric light exercised any decided effect upon the 
growth of plants. For this purpose I placed the regulator in 
a lamp with a metallic reflector, ın the open air, about two 
metres above the glass of a sunk melon house. A consider- 
able number of pots were provided, sown and planted with 
quick-grdwing seeds and plants, such as mustard, carrots, 
swedes, beans, cucffmbers, and melons. The plants could then 
be brought at suitable intervals under the influence of daylight 
and electric light, without moving them, both fallmg upon them 
approximately at the same angle. The pots were divided into 
four groups. 

1. One pot of each group was kept entirely in thé dark. 

2. One was*exposed to the influence of the electric hght only? 

3. One was exgpsed to the influence of daylight only, 
right One was exposed successively to both day and electric 

t. 
Thes electric light wag supplied for six hours, from 5 to 1I 


I1 Abstrae of a read at the Royal Soci March C. William 
Siemens, DOL PRS sc Biag ty 


each eveniog, all the plants being left in darkness during the 
remainder of the night. 

In all cages the differences of effect were unmistakable. The 
plants kept in the dark were pale yellow, thin in the stalk, and 
soon died. Those exposed to electric light only showed a light- 
green leaf, and had sufficient vigour to survive. Those exposed 
to daylight only were of a darker green and greater vigour. 
Those exposed to both sources of light showed a decided 
superiority in vigour over all the others, and the green of the 
leaf was of a dark rich hue, 

It must be remembered that, in this contest of electric against 
solar light, the time of exposure was in favour of the latter in 
the proportion of nearly two to one, but all allowance made, 
daylight appeared to be about twice as effective as electric light.. 
It was evident, however, that the electric light was not welle 
placed for giving out its power advantageously. The nights 
being cold, and the plants under experiment for the most part of 
a character to require a hot moist atmosphere, the glass was 
covered very thickly with moisture, which greatly 0 cted the 
action of the light, besides which, the electric hght had to pass 
through the glass of its own lamp.? Notwithstanding these 
drawbacks, electric light was clearly sufficiently powerful to 
form chlorophyll and its derivatives in the plants. 

These preliminary trials go to prove that electric light can be 
utilised in aid of solar light by placing it over greenhouses, but 
the loss of effect in such cases must be considerable. I, there- 
fore, directed my observations, m the next place, to the effect of 
electric light upon plants, when both were placed in the same 
apartment, e plants under experiment were divided into 
three groups ; one group was exposed to daylight alone, a second 
similar group was exposed to electric light duing eleven hours of 
the night, and were kept in the dark chamber during the day 
time, and the third similar group was exposed to eleven hours’ 
day and eleven hours’ electric light. ‘These experiments were 
continued during four days and nights consecutively, and the 
results observed are of a very striking and decisive character, as 
regaids the behaviour of such quick-growing plants as mustaid, 
carrots, &c, The plants that had been exposed to daylight alone 
(comprising a fair proportion of sunlight) presented their usually 
healthy green appearance ; those exposed to electric light alone 
were, in most instances, of a somewhat lighter, but, in one 
instance, of a somewhat darker hue than those arposed to day- 
light ; and all the plants that had the double benefit of day and 
electric light far surpassed thé others m darkness of green and 
vigorous appearance generally, A pot of tulip buds was placed 
in this electric stove, and the flowers were observed to open 
completely after two hours’ exposure. 

Although the access of stove heat was virtually stopped, the 
temperature of the house-was maintained throughout the night 
at 72° F., proving that the electric lamp furnished not only a 
supply of effective light, but of stove heat also. No hurtful 
effect was, moreover, observed on the plants from the want of 
ventilation, and it would appear probable that the supply of 
pure carbonic acid resulting fiom the complete combustion of 
the carbonic electrodes at high temperature, and wunde: the in- 
finence of an excess of oxygen, sufficed to sustam their vital 
functions. If the nitrogenous compounds which Prof. Dewar 
has shown to be developed in the electric arc were produced in 
large quantities, injurious effects upon the plants must undoubt- 
edly ensne, but it can be shown that in a well-conditioned ` 
electric lamp, with a free circulation of air round the carbon 
electrodes, the amount of these [products is exceedingly small, 
and of a different nature than is produced in a confined space. 

These eriments are not only instructive in proving the 
sufficiency of electric light alone to promote vegetation, but they 
also go to prove the important fact that diurnal repose is not 
necessary for the life of plants, although the duration of the 
experiments is too limited perhaps to furnish that proof in an 
ebsolute manner. It may, however, be argued from analdgy, 
that such repose is not necessary, seeing that, crops grow and 
ripen in a wonderfully short space of time in the northern 
regions of Sweden and Norway, and Fmland, where the sum- 
mer does Wot exceed two months, during which period the sun 
scarcely sets. ° ” 

Sheænext step in the course of these experiments was to 1emove 
the electric lamp into a palm house, consgructed of framed glass, 
which was 2% feef?3 in. long, 14 feet 6 in. wide, and averaging 

e 

1 Prof, Stokes has shown, in 1857, that the electric arc is particularly rich 
in Inghly refrangible invımble rays, a circumstance which seems to pomt to a 
great loss on passing thage rays through glass, 
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14 feet 6 in, (8'620. x 14'42m, x 4'42) in height. In the 
centre of this house a banana palm and a few other small palm- 
trees are planted, the sides of the house all round being occupied 
with a considerable variety of flowering plants, The electric 
light was fixed as high as practicable at the south corner of the 

house, in order that its rays might fall upon the plants from a 
direction and at an angle coincident with those of the sun during 
the middle of the day. The temperature of the house was 
maintained at 65° F., and the electric lamp was kept alight 
from 5 P.M. to 6 A.M., for one week, from February 18 to 
February 24, excepting Sunday night. The time was hardly 
sufficient to produce very striking effects, but all the plants con- 
tioned to present a healthy appearance. Of three Alicante 
vines, the one nearest the electric hght made most progress, and 
the same could be said of the nectarines and roses. It was 
observed that other plants, such as geraniums, continued to 
exhibit-a vigorous appearance, notwithstanding the heat of the 
place. This experiment is of importance in showing that the 
electric light, if put into conservatories or greenhouses, does not 
injure the plants, but rather improves their appearance and 
growth. e leaves Assume a darker and more vigorous ap- 
pearance, and it seems that the colouring of the flowers becomes 
more vivid, but a further period of time is necessary to establish 
this observation absolutely, 

I decided to try the effect of electric light as a means of pro- 
moting growth in the open air and under glass at the same time, 

The regulator was put back into its Brat position, 2 metres 
above the ground, with a sunken melon house on one side, and 
a sunken Foiss containing roses, lilies, strawberries, and a 
variety of other plants on the other, The space of ground 
between these, about r metre broad and 7 metres long, was 
covered with boxes sown with early vegetables, mending 
mustard, peas, beans, and potatoes, md. in order to prevent col 
winds from injurmg the plants, low protecting walls were put 
up across the openings of the passage etice the two houses, 

Some weeks must elapse before any absolute results can be 
given, but growth is evidently promoted under all these various 
circumstances. In order to test this clearly, a portion of the 
plants both under glass and in the open air are shaded from the 
electric light without removing them from their position of equal 
temperature and exposed to solar light during daytime, The 
effect upon the flow plants is very striking, electric ight 
being apparently more efficacions to brmg them on than dalit. 
Although the amount of heat given off from the electric arc is 
not great compared with a gas flame (giving off its products of 
combustion), yet the rays of intense heat of the arc counteract 
that loss of heat by radiation from the leaves into space, which 
during a clear night causes hoar frost. For this reason I expect 
that electric light may be usefully’employed in front of fruit 
walls, in orchards, and in kitghen gardens, to save the frait-bud 
at the time of se 3 and in this application electric light will 
probably be found a useful agent not only to promote rapid 
growth, but to insure a better yield of fruit. 

The experiments seem to lead to the following conclusions :— 

1, That electric light is efficacious in producing chlorophyll in 
the leaves of plants, and in promoting growth, 

2. That an.electric centre of light, equal to 1,400 candles, 
placed ata distance of 2 metres from growing plants, appeared 
to be equal in effect to average daylight at this season of the 
year, but that moire economical effects can be attained by more 
powerful light centres. 

3. That the carbonic acid and nitrogenous compounds gene- 
rated in diminutive quantities uf the electric ‘arc, produce no 
sensible deleterious effects upon plants inclosed in the same 
space. 

Ue That plants do not appear to require a period of rest during 
the twenty-four hours of the day, but make increased and 
vigorous progress if subjected during daytime to sunlight and 
d the night to electric light. 

5. t the radiation of heat from powerful electric arcs can? 
be made available to counteract the effect of night frost, and 
is likely to promote the setting and ripening of fruit in the 
oyen air, 

la That while under the influence of electric, light plants can 
sustain increased stove heat without collapsing, a circumstance 
favourable to forcing by electric light. S 

7. That the expense of electro-horticulturg depends mainly 
upon the cost of mechanical energy, and is very mctlerate Wh 
natural forces of such energy, such as waterfalls, can be made 
available, ° 

Since writing the above my attention has been drawn to an 


article in NATURE, voL sx. p. 311, giving interesting observa- 
Hons by Dr. Schubeler, of Christi on. ‘f The Effect of Unin? 
terrupted Sunhght on Plants in the Arctic Regions.” "These 
observations fully confirm the conclusion indicated by my experi- 
ments with electric light. Not only are plants able to grow 
continuously, according to Dr. Schubeler, but when under the 
influence of continuous light, they develop more brilliant flowers 
and larger and more aromatic fruit than under the alternating 
influence of light and darkness, whereas the formation of sugar 
appears to be dependent chiefly upon temperature. 

it would follow from these observations, that with the aid of 
stoves and electric light, fruit, excelling both in sweetness and 
aroma, and flowers of great brightness, may be grown without 
solar aid. Dr, Schubeler mentions that in remôving an acacia 
plant from the dark, and placing it under the influence of the 
Arctic midnight sun, the leaves opened slowly, and it is interest- 
ing to observe that the same effect*took place when an Acacia 
Lophantha was placed (in the open air) under the influence of 
my midnight lamp. 





PREHISTORIC ANTIQUITIES OF THE 
AUSTRIAN EMPIRE* >: 


I. CAVES.—The cave of Vypustek, near Brünn, in Moravia, 
was systematically explored, from April to end of October, 
1879, under the superintendence of the Committee, appointed 
by the Imperial Academy of Sciences at Vienna, for Prehistoric 
Investigations. The ossiferous layer, four to five metres thick, 
and covered with a thin stalagmite, is a non-stratified- breccia: of 
sand, loam, pebbles, and angular stones, with bones of ‘* dilu- 
vial” mammals abundantly, but i ly, dispersed. Most of 
the bones are fragmentary ; many of the pieces are rolled, and 
even polished, by friction. Bones of Ursus speleus predominate. 
Eight to ten per cent. belong to thirty other mammalian species, 
Some bones have evidently been gnawed by porcupines, In a 
side cave, layers of charcoal and ashes, with ents of 
rudely-worked stone implements and bones of domestic animals, 
showed it to have been once resorted to by human beings, 

The Kreuzberg Cave in Carniola has further enriched the 
Academy’s museum with numerous remains of Ursus speleus. 
Skeletons of individuals of all ages lie together, but only in the 
uppermost loam in the highest pait of the cave. Thus the 
animals inhabiting the cave may be supposed to have retired 
before an iiruption of water, and have perished by a flood in 
in their place of retreat. In a side cave the stalagmitic floor 
near the entrance contains some charred corn. 

A cave near Fiume, on the Adriatic coast, opened by railway- 
works, appears to have been used as a burial-place in the stone 
period, as human skeletons, bones of animals, stone implements, 
and fragments of mde earthenware, were discovered in It, 

2. Tumuli —A tumulus opened in Lower Austria was found 
to contain only a few worked stones, layers of charcoal, and 
bones of animals, The skeleton of a woman, executed and 
buried about seventy years ago, lay in its uppermost portion. 
In the same province several low barrows were found to contain 
stones placed in a circle, in the middle of which, on a stone 
slab, lay the skeleton (not burnt), with many bronze weapons 
and ornaments, Some larger barrows, poy of later date, 
are reported to have contained urns and charred bones, a few 
objects of bronze and iron, and coms of Domitian. ` 

Of more than a hundred tumuli near St. Margareth, Lower 
Carniola, twenty have been opened. A great many antiquities 
were obtained: earthen vases of peculiar shape, articles in 
bronze, iron, glass, and amber, and even gold ornaments. 

The tumuli near Jagnenza were found to contain skeletons 
within elliptical rows of stones, and those near Unter-Erkenstein 
had urns with burnt human bones. Another large OW con- 
tained a circle of stones, a human skeleton, burnt bones, char- 
coal, iron objects, and bronze ornaments. 


NOTES FROM ITALY AND SICILY 


FHE following notes, although necessarily of a desultory 
character, may interest some of our readers :-— 

Climat@—The climate of Southern Europ® during the last 

month, from the middle of December to January 20, has been 


-more severe than we ever remember it before. Long icicles 


depended from the platform of the en§ine which conveyed us 
1 Report of p Committee, &c., Imperial Academy af Vienna. *Report of 
Meeting, December-18, 1879. 
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to Italy ; the basin of the fountain in the Piazza Barberini in 
* Rome was thickly fii with icicles, and the ground within 
the Qolosseum, and elsewhere in shady places, remained frozen all 
day long. Eight inches of snow fell in one night m Athens. 
Etna was thickly coated withgmow, which extended even on the 
eastern seaboard to the lower limits of the Val del Bove, that 
is to say, to within 4,000 feet of the sea. The effect of this was 
to render Catania bitterly cold whenever a wind blew off the 
mountain. Messina, being protected by a range of hills, suffered 
less, but the Messinese complained loudly of the severity of the 
winter, On the 13th of this month (January) a furious tamon- 
tana blew over Naples. Its intensity was such that we could only 
ascend Vesuyps on the south-west side under the lea of the great 
cone, and when, having reached the summit, we were exposed 
to the full force of the fitful blasts, we had difficulty in standing 
inst them. The temperature of the wind was ~ 3° C. (26-4 
P) The following day Was bright, warm, and sunny, while 
on the morning of the 15th Vesuvius was completely hidden in 
mist, and a scirocco was blowing. Torrential rain fell somewhat 
later. When the mist lifted, about 11 A.M., Vesuvius was seen 
to be covered with snow, which reached nearly as low as the 
observatory (2,218 feet), on the side facing the sea, and to a still 
lower level on the sides of Monte Somma remote from the sea. 
The weather m Lipari, however was quite summer-like. During 
the middle of the ay we found it necessary to hold an umbrella 
over our heads to protect us from the sun, and the nights were 
warm and balmy. The sea for several days was perfectly smooth, 
and there was not a breath of wind. We were obliged to row 
the whole distance from Lipari to Stromboli in a small open 
boat (nine hours), and the very gentle wind „which prevailed in 
returning only shortened the voyage to seven hours. , 
The late Eruption of Eina.—Prof, Silvestri, of Catania, has 
just published a second and enlarged edition of his report 
entitled ‘Sulla doppia eruzione e i teiremoti dell’ Etna.” 
Another valuable contribution to the history of the eruption is 
the “Relazione degli ingegneri del R. Corpo delle Miniere 
addetti al rilevamento geologico della zona solfifera di Sicilia sulla 
eruzione dell’ Etna avvenuta nei mesi di maggio e giugno, 
1879.” This is published’ by the ‘R. Comitato Geologico 
d’Italia,” and is accompanied by an admirable coloured map of 
the parts affected by the last eruption, drawn to a scale of 1 in 
30,000. Prof. Silvestri has a very extensive collection of the 
products of the last eruption, in which we noticed many speci- 
mens of sulphate and chloride of copper, and chlorides of sodium, 
and ammonium, but no rare substances. The new Etna obser- 
vatory (NATURE, vol. xix. p. 557), is partially constructed, and 
the work will be continued as soon as the snow disappears. It 
will certainly be ready for work inthe autumn, The last eruption 
has been studied more fully than any previous display of volcanic 
energy, thanks to the wisdom of the Italian Government, which 
numbers among its Senators some of the most eminegt scientific 
men in Italy, and to the untiring perseverance and activity of 
Prof, Silvestri. 

Science Teaching in Rome—A. large number of students are 
attending the science lectures in the Sapienza, and its adjunct, the 
Istituto Chimico in the Vie di Panisperna, and a considerable 
scientific literature is making its appearance. On the large plot 
of ground on which the Istituto Chimico stands, there is a botanic 
garden, and a fine range'of physical schools is nearly completed. 

_ Prof, Canizzaro’s laboratory finds a very convenient home in the 
long cool corndors of the convent, and his lectuie theatre is now 
completed, and is fitted with all the newest appliances. The 
lectures are open to the public, and we were glad to see among 
the numerous students several ladies. The lecture which we 
heard was on Iodine, and among the experiments was one which 
we have not seen in England, although undoubtedly it is some- 
times shown, as it is too effective-to be omitted from a long 
course, A tall @ylinder of hydriodic acid gas is inverted over a 
cylinder of chlorine; on withdrawing the glass plates which 
cover the mouth of the cylinders, the gases combine with the” 
production“of flame, hydrochloric acid being of course formed 
and iodine deposited. 

Reale Comitato Geologico a’ Italia.—We do nots think that the 
admirable work now being carried out by the Comitato Geolo- 
gico of Italy, ynder the direction of the Minister of the Interior, 
is sufficiently ‘tecogmsed in this country. 

slowly, geological maps of the whole Italian peninsula are bei 

pre e may pention as a specially interesting map ani 
report, -the monograph of the engineer, F. Giordano, on the 

‘“Conflizioni Topografiche e Fische di Ronfa e Campagna 


Steadfly, and not | 


Romana.” This includes the whole of tha? excessively interesting 
volcanic region around Albano, Frascati, and Rocca di Papa. . 

The New Element, Vesbium.—Prof. Archangelo Scacchi, of 
the University of Naples, well known for his researches in con- 
nection with Vesuvian minerals, thinks that he has discovered a 
new element in a yellow incrustation on the lava of 1631. At 
present the subject requires further investigation, and his belief 
1s not shared by some of his colleagues. A full account of his 
researches on the subject will immediately be given in these 

, and we therefore defer any futher comment, 

The Club, “ Alpino Italiano.”—The Italian Alpine Club, 
which has its centre in Turin, has many representatives in every 
part of Italy, and is flourishing. Prof. Silvestri is the president 

_in Catania, and has recently prepared for the use of the members 
a very concise and admirable book entitled ‘‘ Un Viaggio all’ 
Etna,” which is so completely a type of what such’a book shouk? 
be that we shall shortly notice it more fully in these pages. 

italian Scientific Literature.—It is much to be regretted that 
Italian scientific literature is not better known ia this country, 
especially the numerous original memows which constantly 
appear in the important scientific soci@ties of Bologna, Milan, 
Rome, Naples, and Catania. If our principal societies would 
put themselves in correspondence with the Italian academies, 
and would exchangg Transactions, it would be a decided gain 
both to them and to us, G. F. RODWELL 





SCIENTIFIC SERIALS 


THE American Journal of Science and Arts, February.—Con- 
tributions to meteorology (twelfth paper), by E. Loomis.—Colour 
correction of achromatic telescopes, by W. Harkne:s.—Pinite in 
Eastern Massachusetts, its origin and geological relations, by 
W. O: Crosby.—Lintonite and other forms of Thomsonite, by 
S. F. Peckham and C. W. Hall.—Elements of the planet Dido, 
by C. H. E. Peters. —Analysis of some American tantalates, by 
W. J. Comstock.—Method of studying the reflection of sound- 
waves, by O. N. Rood.—Newton’s use of the term indigo, with 
reference to a colour of the spectrum, by O. N. Rood.—Noticefof 
recent additions to the marine fauna of the eastern coast of 
North America, by A. E. Verrill.—The electric light, by 
F. E. Nipher.—The limbs of Sauranodon, by O. C. Marsh. 


THE Fournal of the Franklin Institute, Feb .—Shearing 
strength of some American woods, by S. C. Trantwine,—Report 
of the Committee on Science and Arts on the steam injector and 
ejector of J. H. Irwin,—Mineralogical notes, by W, H. Wahl 
—Sulk culture, by S. Chamberlaine.—A statement concerning 
the relation of the lawful standards of measure of the United 
States to those of Great Britain and France, by J. E. Hilgard. 


THE American Naturalist, February.—Henry J, Race, observa* 
tions upon thethabits, structure, and development of Amphioxus 
lanceolatus (concluded).—C. S. Minot, a sketch of comparative 
embryology. No.1. Thethistory of the genoblasts and the 
theory of sex.—Thomas S. Roberts, on the convolution of the 
trachea in the sandhill and whooping cranes {with illustrations). 
—J. S. Kingsley, on the development of moina {a short abstract 
with illustrations of Dr. Carl Grobben’s paper).—The Editor’s 
Table.—A note on the present position of affairs in the Academy 
of Natural Sciences, Philadelphia—Recent literature (the 
Naturalists’ Diary for 1879 has just been published ; it relates 
only to the United States).—Scientific news; proceedings of 
scientific societies, i : 

THE Rivista Scientifico Industriale (Nos. 19 and 20, October, 
1879), contains the following papers:—On a peculiar greem 
substance generated by the contact of coffee with albumen, by 
Prof. G. Pasqualis.—On the work which can be performed by 
the beams of certain aquatic motors (second part), by Cesare 
Modigliano.—On a new and simple form of Sprengel’s mercury 
pump, by Prof. D. Macaluso, On the bransa of 
glycerine into glucose, by Prof. S. Zinno.—On the swimming 

ladder of fishes, by Prof. C. Marangoni.—On the electric 
phenomena of Canton’s glass balls, by Prof. A. Righi.—On 
ottrélitep by A. Renard.—Account of the second meeting of 
the Internatioaal Geological Congress.—‘‘ On the Depth of the 
eWader below Niagara Falls,” is the title of one of various notes 
of minor interest. i 
° . a u 

o THE Revue d’ Anthropologie, fasc. ii—M. F, Ameghino 
gives drawings of the various objects belonging, as he believes, 
to the tertiary age, found by him, together with human remains, 
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in the Pampas near Buenos-Ayres. M. Broca adds a brief de- 
scription of the human bones.—Mdme. Royer, under the ttle 
“Le Système pileux,” treats of the different character of hair 
in man and the lower animals, and the different line of 
direction presented in the two, which under all other variations 
remains constant and invariable. The author especially con- 
siders the questions how far the hairless condinon of the human 
body may be due to sexual selection, and how far man’s 
progressive mental development may have resulted from the 
necessity of counteracting the conveniences due to the absence 
of this means of protection.—Dr. Beuzengue gives a report of 
the Ainold School for deaf-mutes at Moscow. the writer’s object 
is to pove that surdo-mutinn is, in the majority of cases, 
the immediate result of cerebral lesions, and not due to consan- 
guinity of the parents. The limited number of cases (110) 
observed, and the short time in which the establishment has been 
in existence, render the classification in accordance with rank and 
nationality, of comparatively little value, but the indications 
of the condition of health, intelligence, &c., ofthe children, are 
interesting as bearing out the writer’s views,-A paper by C. S. 
Wake on the beard, as gharacteristic of race, 15 translated.— 
M, Przyborowsh1 has published the result of his explorations 
dn Volhynia, where he has discovered traces of pile dwellings, 
and obtained flint knives and animal remaing,—M. Zawisza has 
continued his examination of the fauna of the caverns of Poland. 
and M, Ossowski, following the investigntions of Przyborowski, 
has explored burial mounds in Volhynia, belonging presumably 
to the latest prehistoric times, while M. Loski has brought to 
ight a large number of cine:ary urns from Terespol on the Bug. 


THE Archives des Scuences Physiques e Naturelles, vol. iii., 
anuary 15.—On dichrote seiches, by M. F, A. Forel and M. 
sL. Soret.—Proceedings of The Chemical Society of Geneva. 

~—On .the constitution of the dibromic ethylene, by M. E. 
Demole.—On isophtalophenone or diphenieizophtalide, by M. 
E. Ador.—On metallotherapy, by M. M. Schiff.—On several 
applications of centrifugal force, by M. Thiery. 





SOCIETIES AND ACADEMIES 
LONDON 


Linnean Society, February 19.—W. Carruthers, vice-pre- 
sident, in the chair.—Mr. J. Britten exhibited stems of Myrme- 
codia echinata and M. glabra, recently sent from Borneo by 
Mr. H. O. Forbes, showing the remarkable tunnelled galleries 
formed by a species of ant allied to, 3f not identical with, 
Pheidole javana, Mayr, Specimens of very young plants were 
also shown, all of which had been attacked by the ants, Beccari, 
who had studied DMfyrmecodia in its native localities, asserts that 
the presence of the ants is essentjal to the plant’s existence, for 
unless the young plants are thus attacked by the ants, they soon 
perish.—Dr. Maxwell Masters also brought forward an example 
of a pitcher plant (Nepenthes rhb from Borneo, and he 
read a note thereon from Mr. Burbidge. It seems these pitchers 
are perfect traps to creeping insects, by reason of the incurved 
ridges round the throat of the pitcher. To get safely at the 
prisoners a certain species of black ant ingeniously perforates the 
stalk, and, tunneling upwards, thus providesan inroad and exit to 
the sumptuous fare of dead and decaying insects contained in 
the reservoir. The remarkable Lemuroid Tarsius spectrum, 
likewise visits thé pitcher plants for the sake of the entrapped 
insects, These it can easily obtain from the W. Raffesiana, but 
not so from N. bicalcarata, where thé sharp spurs severely prick, 
if the animal dares to trifle with the urn lid—Dr. J. E. T. 
Aitcheson next read a contribution on the flora of the Kurum 
Valley, Afghanistan, Of 15,000 specimens or 950 species 
collected, the material shows a meeting of floras, European, 
Persian, Afghanistan, Tibetan, and Himalayan in character. In 
the Kuum and Hanab valleys the Deodar, our finest Himalayan 
timber hes forms dense forests, many of which will be found 
easily worked and hereafter valuable for exportation. The pine 
and the oak forests descend and recede much according to the 
nature of the hill range, its exposure, dryness, or moisture, The 
walnut and amlok (Diospyros lotus) produce excellent® fruit. 
Chamarops Ritchiana, a branching palm, ao feet high when 
uninjured, forms butan aloe-like scrub on the plateau west to the 
Darwaza Gar Pass. Of mew species and vari the genera 
Avantholmion, Astragalus, Oxytropis, Cousinia, Nepeta, Sedum, 
Saxifraga, Pleurospermum, Cotyledon, Eremurus, Rosa, Rhodo- 
dendron, Clemañs, and Polyganum yield noteworthy examples. 
Ferns were not plentiful, though over a domen species were 


found, and Nephrodium rigidum, most characteristic, now for the 
first tme found Afghan. Most of the European edible fruits 
are found in the orchards. Tobacco is occasionally grown, but 
plants used in kitchen gardening are rarely cultivated. The 
climate of the Hariab district is much colder and dryer than 
Kurum, and the rigour of the winter, accordingly, reacts on the 
vegetation. Dr. Aitcheson, en passant, gave teresting informa- 
tion relative to the native uses of the plants, and also mentioned 
that nearly every house keeps bees, so that a large trade is done 
in barter for honey. On his approaching return to Afghanistan, 
Dr. Aitcheson hopes still further to work out the flora of the 
districts traversed by our army,—Mr. Edwin Simpson-Baikie 
was elected a Fellow of the Society. 

Chemical Society, March 4.—Mr. Warren “De la Rue, 
president, in the chair.—Prof. T. E. Thorpe delivered a lecture 
on the relation between the molecular weights of substances, 
and their specific gravities when in thè liquid state. The lec- 
turer gave the results of some elaborate investigations with 
which he had been engaged during the last four or five years. 
He gave a résumé of Kopp’s conclusions on the above subject, 
and pointed out the interesting evidence which could thus be 
gained as to the atomicity of elements in various comrounds, 
He has determmed the specific volumes of fifty-two liquids, 
inorganic and organic, on the principle adopted by Kopp, iz, 
determining the specific gravity, the boiling-point, and rate of 
expansion, A description of the apparatus used in these deter- 
munations was given. He has in the mam confirmed Kopp’s 
results, and has arrived at the following conclusions:—1. A 
difference of CH, ın a homologous series corresponds to a dif 
ference of 22 in the specific volume, 2. Carbon has a specific 
volume of 11, hydrogen of 5'53. 3. There is no reason for accepting 
Buff’s hypothesis that the specific volume is a function of the 
atomic value of sn element. 4, The inference of Kopp that 
members of the same family have the same specific volume does 
not appear to be well founded. §. The specific volume appears 
to be a periodic function of the atomic weight. 


Geological Society, February 25.—Robert Etheridge, 
F.R.S., president, in the chair.—Josgph H. Cowham, William 
Alexander Forbes, M. H. Gray, and Charles Thomas Whitmell 
were elected Fellows of the Society,—The President announced 
that a communication had been received from the American 
Academy of Arts and Sciences, stating that the Academy 
proposed to celebrate its Iocoth anniversary on May 26, 
1880, on which occasion the Academy hoped that one or 
more delegates from the Geological Society of London might 
be present.—The following communication was read :—On 
the geology of Anglesey, by Prof, T. McKenny Hugbes, 
M.A. The author brought forward evidence to show that, 
resting on the central gneissic axis of Anglesey, there was 
a series of conglomerates which he referred to the base of 
the Cambri#n; that the Lingula-flags had not yet been recog- 
nised; that the conglomerates were followed by the brown 
sandstones hitherto referred to Caradoc, but which he identified 
by the included fossils with Tremadoc ; that the lower part of 
the black-shale group was arenig, as shown by the graptolites ; 
while he thought that the higher of the black-shale group 
might turn out to be Lower Bala; that the black shales 
under the gnarled schists. He then adduced evidence to show 
that these gnarled schists were not foliated or in any way true 
metamorphic rocks, but only crumpled laminated beds in which 
all the alteration that had taken place was of the nature of vein- 
structure, and a kind of universal slickenside, consequent upon 
the crushing of a rock consisting of thin laminz of different 
texture ; and suggested that the whole might be, like the gieen 
slates, &c., of Chapel-le-dale, in Yorkshire, the water-sorted 
outlying equivalents of volcanic racks elsewhere, and bg con- 
temporaneous with the Snowdon volcanic series.—-Notes on the 
strata exposed in laying out the Oxford SeWage Farm at 
Gandford-on-Thames, by E. S. Cobbold, F.G.S., Assoc.M. 
Inst, C.E. The beds noticed in this paper belong to the 
Kimmeridge clay and the upper and middle part of the Oxford 
oolite—A review and description of the various species of 
Bntish upper Siturian Fenestellide, by G. W. Shrubsole, F.G.S. 


Anthropological Institute, February 24.—Edward B. 
Tylor, F.R., president, in the chair.—The electton of J. Hall 
Gladstone, Ph. D., F.R.S., as a new Member was announced,- 
Dr. Tylor read a paper on the origin of the plough and the 
wheeled carriage. The first agricultural®implement seems*to 
have bee a pouhted stick four or five feet long, such asenany 
savage tribes sti?! carry for the purpose of digging roots, knocking 
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down fruits, and unearthing animals; at a later date the stick 
was bent and used hoe-fashion, the point bemg hardened by fire ; 
the Thdians of North America still use it in this form. In south 
Sweden large tracts of ‘land give evidence of early cultivation, 
which is attributed by the ngtives to a prehistoric people called 
by them ‘‘the hackers,” whose rude hoe was a fir pole with a short 
projecting branch, pointed, and who are always associated with the 
giants of mythology. There came into use afterwaids a larger 
instrument of the same kind, which was not used like the hoe, 
but d by men or oxen. Instances of this are to be found 
in old tian pictures, and among the bas reliefs, and it is 
evidently the primitive idea of the plough. The plough is in its 
origin prehigtoric, evidences of its early use being found amongst 
the Greeks, ptians, and Chinese, and it had from the earliest 
times a religious sanction, one proof of which is found in the 
fact that the name of Brahma’s wife—Sita—signifies a furrow. 
A wooden hook shod with*iron was the next improvement, and 
in the time of Virgil we find a wheeled plough in use, which 
differed little from the best in Europe a century ago. Some 
people assert that the plough was the earliest vehicle, but it seems 
more probable that the sled was first used, then rollers were 
placed underneath, and shifted forward when ne , aS seen 
m one of Raphael’s pictures in the Vatican, and then the middle 
part of the rollers was shaved away in order to reduce friction. 

n some carts of the Scythians the solid drum wheel is fixed to 
the axle, so that wheel and axle revolve together; and m Italy 
and Portugal, at the present day, the carts are very generally 
built with large block drum wheels, and in many cases the 
bearings are not locked below, but merely rest on the axle like 
forks, The original mode of harnessing was the yoke, attached 
to the horns or withers of oxen; in the time of Homer no traces 
were used, but the Egyptians used one trace, which shows that 
they were one stage advanced in civilisation, The Gauls and 
Britons evidence a still further advance m the employment of 
chariots, some being even furnished with scythes, like those men- 
tioned in the Maccabees.—Dr. Dally exhibited a fine collection 
of ethnological objects-from British Columbia. On some of the 
hats which were shown, Dr. Dally pointed out marks similar to 
the tattoo marks with whicH the natives adorn their bodies, and 
which, he said, all have a definite meaning, being, in fact, a 
record of events which have taken place in the life of the wearer. 
Some of the specimens of native workmanship were remarkably 


good, particularly some silver bracelets which had been made 
and engraved specially for Dr. Dally. The natives a to 
eat owledge of working iron and brass as well as the softer 
met : 


CAMBRIDGE 
Philosophical Society, February 9.—Prof. Newton, pre- 


sident, ın the chair.—Mr. W. J. Lewis was elected a Fellow of 


me Society.—-The following communications were made to the 
ociety :—A theorem in elementary trigonometry, by Mr. J. W. L. 
Glasher. The theorem im question is that— 


cos æ cos 6 cos ¢ cos d + sin a sin å sin ¢ sind 
= cos g’ cos ġ' cos d cosa” + sin a's ¥ sine’ sind, 


where @=%4(-a+64+ce+ 2), 
ë = 4 (a — ġ + e + a), &. 

so that d= oo ~a, b= o — b, &e 

where c=ġla +ó +ce+a. 


—Note on the reflection and refraction of light, by Mr. R. T. 
Glazebrook. In his paper on the reflection and refraction of 
light at the bounding surface of two isotropic media Green 
assumes that no external forces act on the ether in eithe: medimm, 
and that its elasticity is the same m the two. He further assumes 
that the velocity of propagation of the normal vibrations is very 
great compared with that of the transverse. Kirchhoff, in a 
paper read before the Berlin Academy, replaces Green’s assump- 
ticns by the suppgsition that external forces act over the common 
surface of the two media of such a natme as to prevent the 
propagation of the normal waves, In addition he supposes that 
these forces produce neither loss nor gain of energy, and discusses 
the case of two crystalline media, These principles are applied 
in the paper to the problem for two isotropic media, and expres- 
sions for the intensity of the reflected and refracted waves,are 
deduced. For the-reflected wave the intensity.of the wave in 


which the vibr@tions are ın the plane: of incidence agrees with | 
that given by Fresnel for vibration perpendicular to that plane,’ 


and wiceversd, The intensities of the refracted waves are slightly 
diffefent from. Fresnel% essions. _The'resnlts agree with 
those given by, MacC | Irish Transactions, 1848. ‘His 
expression for the intensity of the strained mediuth is, however, 
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inconsistent with the conservation of entrgy. The change of 


hase produced by total reflection is also investigared. 
llows, too, from the equations, that the density of 
the same in all isotropic transparent bodies, 
Boston, U.S.A. 


It 


© ether is 


American Academy of Arts and Sciences, January 14.— 
Hon. Charles Francis Adams in the chair.—Mr. S. W. Holman, 
of the Mass, Institute of Technology, considered the bearing of 


Chappuis’s recent study of surface-condensation upon the 


termination of the 


de- 


cient of expansion of gases, and shows 


that the “effect of introducing a correction for condensation 
is in general to bring the results obtained by different ex- 

imenters into closer accordance,—Mr. W. H. Pickering 
as investigated the relative amount of light of four different 
refrangibilities in various autificial hghts and in moonlight 
and sunlight, using as standard a portion of the flame from 
an argand gas-burner. He also discussed the question of the 
sun’s temperature, showing from the intrinsic brilliancy of the 
sun and from the relative amount of yellow and vielet light in its 
rays the temperature lies between 270,qp0° C. and 22,000° C, as 
probable limits, An additional method, based pon other 


measurements discussed in a different manner gives 


0000" C, 


as the probable upper limt and 8,000° as the lowest possible 
limit, .' 


VIENNA 


Imperial Academy of Sciences, January 8.—On perfect 
inscribed polygons, by Prof. Weyr.—Researches on picrotoxin, 
by Prof. v. Barth,—Researches on the rainfall of Austria-Hungary 


(second 
fibres an 


tt), by Herr Hann,—On the number of optic nerve 
sa cones in the human eye, by Prof. von Brucke. 


—On heliotropic phenomena in the plant-kingdom, by Prof. 


Wiesner. 


January 15.—On the theory of gaseous friction, by Prof. 
Boltzmann.—On a relation between the singular elements of 
cubic involutions, by Prof. Le Paige.—On the carrying power of 
magnets, by Prof. Stefan.—On the principal reducing properties 
of ferro-oxalate of potassium and some reactions produced by 
them, by Dr. Eder,.—Histological researches on traumatic 
inflammation of the brain, by Dr, Unger.—Researches on the 
formation of the ground substance of cartilage, by Dr. Spma.— 
New method for quantitative determination of ferrous and ferric 
oxide in presence of organic acids and also cane-sugar, by Dr. 


Eder and Herr Meyer, 
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DISSOCIATION OF CHLORINE, BROMINE 
AND IODINE 


N NATURE, vol. xx. p. 357, I gave an account of Prof. 
V. and Herr C. Meyers remarkable observations 
on the density of chlorine at high temperatures, which 
showed that the chlorine evolved from platinous chloride 
at temperatures of 1,200° and above had a density only 
two-thirds of that corresponding to the molecular formula 
Cl, I also mentioned that the Meyers had stated that 
iodine exhibited a similar behaviour. 

These observations, tending as they did to show that 
chlorine was not the simple substance it had hitherto 
been supposed to be, naturally excited great interest 
among chemists, and further information has been most 
anxiously looked for; it must be admitted, however, that 
they were received with considerable scepticism, more 
especially because the statement relating to iodine was 
in direct contradiction with a most careful series of ex- 
periments on the comparative behaviour of-air and this 
substance made by Deville and Troost, who, after assur- 
ing themselves that iodine vapour underwent a normal 
expansion, made use of iodine as a pyrometer in many 
determinations in the-course of their celebrated investi- 
gation of the density of a variety of inorganic bodies at 
furnace temperatures. 

This scepticism was considerably strengthened by the 
appearance, in a recent number of the Comptes Rendus, 
of a paper by a well-known American chemist, Prof. 
Crafts, describing a quasi-repetition of the Meyers’ experi- 
ment with chlorine. The method adopted by Crafts was 
a slight modification of that introduced by V. Meyer, 
Two graduated and calibrated U-tubes, maintained at 
constant temperature by a bath of cold water, were con- 
nected with V. Meyer’s apparatus in su¢h a manner that 
a known volume of gas could be transferred from the one 
to the heated bulb of the density apparatus through a 
very fine tube, the volume of gas displaced by it being 
collected and measured in the second U-tube. In two 
experiments made in this manner at the highest tempera- 
ture of the furnace, the density apparatus being filled 
with air, 10 c.c. of chlorine displaced 10°37 c.c. and 10°24 
c.c. of air; the apparatus being filled with chlorine, 1oc.c. 
of air were found to displace 9°98 and roc.c. of this gas. 
‘These experiments were made with a porcelain apparatus ; 


-~ using a platinum apparatus, 1¢ c.c. of chlorine were found 


to displace 10°43 c.c. and 10°50 c.c. of air. If the expan- 
sion observed by the Meyers had taken place, the 
quantities of air and of chlorine collected should have 
been 15 c.c. and 6'6 c.c. respectively, so that operating 
wit free chlorine, Crafts failed to verify the observation 
of the German chemists. 

With iodine, however, he obtained results confirmatory 
of their statement, the observed density being 6:or and 
5°93, instead or 8°79, the theoretical number corresponding 
to the formula Ig}. Bromine was found to be: Intermediate i in 
its behaviour, the numbers obtained being 4°39 and‘ 4 48, 
instead of 5°57, indicating a‘reduction in dehsity,of onesfifth 
in place of the ‘reduction of one-third observed in.the cage 
of iodine. Hydrogen chloride and carbon dioxide gave 
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normal] results, showing that there was no fault inherent, 
in the method ; Crafts, however, goticed that the glaze of” 
the Bayeux porċeláin wessels used was much attacked by 
the coal-gas flame, and thatgat the high temperatures 
employed they were slightly porous to hydrogen and water 
gas, but not to other gases, although not to an extent to 
vitiate the experiments, only ‘oo1—‘oo2 gramme of water 
passing through ın the-course of an hour., 

The announcement of these results has led Meyer to 
give an account of experiments he has made in conjunc- 
tion with Herr Zublin since the publicatwr®f the paper 
by C. Meyer and himself, but prior to the publication of 
the paper of Crafts. Meyer and Zublin confirm the 
accuracy of Crafts’s observations, Using chlorine gas 
prepared in the ordinary way, and carefully purified and 
dried by passing it through water and sulphuric acid and 
over phosphoric anhydride, they found in three experi- 
ments at a yellow heat, 2°57, 2°63, 2'64; in mean 2°61, 
instead of 2°45, which is the density corresponding to the- 
formula Ch. 

We have then the astonishing result that whereas ready- 
prepared free chlorine is stable at high temperatures, . 
nascent chlorine, f.e., chlorine at the moment of hberatjon . 
from the compound platinous chloride, is unstable, and 
undergoes dissociation: for there can now be little doubt 
that such is the nature of the phenomenon involved in 
the reduction of its density observed by the Meyers, the 
argument that this may be due to a great difference in 
the rate of expansion of chlorine as compared with gases 
such as oxygen and nitrogen at high temperatures being 
disposed of by the fact that free chlorine does exhibit a 
normal behaviour in this respect. 

Meyer also publishes the results of a long series of- 
experiments on the density of iodine. In all of thèse, 
purified solid iodine was employed and not an iodine- 
compound. The first series of observations, made m a 


porcelain vessel, are summarised in the following table :-— 








‘Temperature. Observed density. Theoretical density. 
e 
%3 |889 883 878 =], 
About 450 8°84 885 
s» 586 8:73 871 871 
» 842 6°68 6°80 6 80 
» 1,027 575 5°74 
» 1,570 | 5°67 5'60 5'r 58r 5°83 = 41, 











On comparing these results with those for chlorme from 
platinous chloride, it will be observed that the dissociation 
of iodine is complete at a considerably lower temperature 
(about 1,000°) than that of chlorine (at about 1,200°). 
These results being so at variance with those &btamed 
by Deville and Troost at a temperature of 1,040°, Meyer 


*| subsequently madg further experiments with entirely new 


apparatus and fresh iodine, but without observing any 
depaiture from them. A determination at about 1,052° 
ina porcefain apparatus gave 5°88; and the density of 
mercury at the same .temperature being simultaneously 
determinéd to control this result, the nfnber 6: 98 was 
obtained in place of the theoretical number, 691. Two 
experiments with iodine in a. platthum vessel at About 


1,567*gave $71 and 5'81 asthe density. = œ 
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The only explanation which can at present be advanced 
to account for the diffgrence between the observations of 
Deville and Troost on the one hand, and Meyer. and 
Crafts on the other, is that in the experiments of the 

. . y 
former the iodine was gradually converted mto vapour, 
whereas the method adopted by the latter involves the 
almost instantaneous volatilisation of the iodine; in the 


case of some organic compounds a difference of this kind” 


in the mode of heating is known to exercise a considerable 
and ın many respects similar influence on the result, so 
that this exP¥aation is not unsupported by analogy. 

Great difficulty was experienced m determining the 
density of free bromine in consequence of the explosive 
rapidity with which it is converted into gas when intro- 
duced into the intensely-heated bulb of the density appa- 
ratus. The results obtained are not accordant, but all lie 
between the number corresponding to the molecular 
formula Brg and that required on the assumption that 
dissociation takes place to the same extent as in the case 
of iodine. Using platinic bromide, PtBr,, however, 
instead of free bromine, Meyer and Zublin find that a 
reduction in density takes place precisely of the character 
of that observed for chlorine from platinous chloride and 
for iodine. Thus at a temperature of about 1,570° the 
observed density in two experiments was 3°78 and 3°64, 
3°64 being exactly two-thirds of the density corresponding 
to the molecular formula Bry. 

As yet Meyer has told us nothing of the nature of the 
dissociation products of the three halogens; their deter- 
mination and separation will probably be attended with 
great experimental difficulties, but the problem could not 
well be placed in abler hands, and we trust that ere long 
we may be able to congratulate him on the accomplish- 
ment of this the crowning triumph of his labours. 


HENRY E. ARMSTRONG 





GLAISHER’S FACTOR TABLES 


Factor Table for the Fourth Million. By James 
Glaisher, F.R.S. (London: Taylor and „Francis, 
1880.) 


“eee is no general method of ascertaining whether 

one number is divisible, without remainder, by 
another specified number (less than its half) except by 
actual trial, or by the knowledge, otherwise acquired, of 
all the divisors of the first number. If then the second 
is not among these, it is also known that it is not 
a divisor of the first number. The knowledge of 
whether a specified number has any divisors at all, and if 
so what they are, is only to be obtained in general by 
trying it with all possible divisors less than its square 
root. The process can be shortened, but only to a limited 
extent, ‘and, spegking generally, it would require hundreds 
of division sums, to ascertain by trial that 3,979,769 had 
1979 for a divisor, and was consequently the product of 
1979 and 2011. 

It is, however, frequently important to mathematicians 
to know how to split up any given number into dts 
divisors or factprs, and this without the enormgus labour 
which may be involved in actually trying for its divisors, 
especially as there is no general mathematical principle 
which enables us to *dispense with the trial, or even to 


shorten’it so asto bring it within practicable Jimits! The 
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alternative is to tabulate numbers up to a given limit, 
and to indicate, for each, whether it has divisors, and 
what they are. It is not necessary, or usual, to include 
in such tables every number without exception ; for an 
inspection of the last figure of any number tells us 
whether it is divisible by two or by five; and the old rule 
of “casting out the nines” tells us whether it is divisible 
by three. These considerations greatly reduce the number 
which it is necessary to tabulate; for, among the first 
300 numbers, 150 are even, that is to say, divisible by 2; 
and of the remaining 150, 50 are divisible by 3; while of 
the roo left after that, 20 are divisible by 5., The exclu, 
sion of the numbers divisible by 2, 3, or 5 thus reduces 
the number of tabular entries required, from 300 to 80, 
and this proportion holds all through the table, as well as 
for the first 300 numbers. It will pe obseived that the 
last two figures of these 80 numbers remain the same for 
every batch of 300, This facilitates the tabulation, and 
advantage has bean taken of this facility in printing the 
Tables. 

The first extensive tables of this kind were those 
published by the Austrian General, Baron von Vega, at 
the close of the last century. These extended from 1 to 
108,000, and thus give all the divisors of the numbers not 
divisible by 2, 3, and 5 within those limits. The next 
table was that of Chernac, a Polish Professor of Mathe- 
matics at Deventer, in Over-yssel, which was published in 
1811. It contained all the divisors of all numbers, not 
divisible by 2, 3, and 5 up to 1,012,000. It forms a very 
thick quarto volume of over 1,000 pages. 

The next extension was made by Burckhardt (1814-17), 
who published a series of three volumes, giving, not a? 
the divisors, but the least prime divisor, of all numbers 
(except those divisible by 2, 3, and 5) up to 3,036,0co. 
This is not quite so convenient, as a matter of immediate 
reference, as giving all the divisors ; but it answers every 
necessary purpose. For example, when we know that 
3,999,589 has 11 for its least divisor, we can find by 
actual division that the quotient is 363,599. We “look 
out” this number in the earlier part of the table, being 
sure of finding it there, seeing that 11 was the éeast 
divisor of its multiple; we find its least divisor to be 31. 
Performing the division by 31, we obtain the quotient 
11,729. We “look out” this again in the earlier part of 
the table, and we find that 37 is the least divisor. Per- 
forming this division, we obtain 317 as the quotient. 
Since this is less than 37 X 37, we know that it can have 
no divisors except unity and itself, or that it is prime. 
If, instead of the least prime divisor, all the divisors had 
been given, we should at once have found from the 
table 

3,999,589 = II X 31 X 37 X 317. 

There is an obvious advantage ın the more complete 
table. Unfortunately it is balanced by the practical 
inconvenience of size, and “a great book is a great eviL” 
What this practically comes to may be judged of from 
the remark that Chernac’s table, which gives all the prime 
factors from I to 1,019,000, takes 1020 quarto pages; 
while Burckhardt’sywhich gives only the least prime divisor, 
contains the numbeis from 1 to 3,036,000 in 336 quarto 

ages. Itis trhe that BurckRardt’s table is more closely 
printed than Chernac’s, with somewhat smaller type, and 
a slightly larger form ; but, mdking? all allowances, the 
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condensation obtained by giving the least prime divisor 
instead of all the divisors, cannot be put at less than 
three to one. It must be observed also, that the pro- 
cesses of division, which have to be performed when the 
least divisors only are given, are definite divisions with a 
known divisor, and do not involve the tentative process of 
finding what the divisor is; it is just this tentative 
process which it is the object of all such tables to avoid. 

Burckhardt’s tables extend, as has already been stated, 
to 3,036,000, They consequently tabulate no divisor 
exceeding 1741, which is the prime number next below 

ethe square root of 3,036,000, which lies between 1742 and 
31743. 

The celebrated German computer, Zacharias Dase, 
began the+task of extending this table to nine or ten 
millions. There was then a prospect of the fourth, fifth, 
and sixth millions being printed from a manuscript by 
Crelle, so that Dase, instead of taking the fourth million, 
began with the seventh. His task wa interrupted by his 
death, but was resumed by his friend Dr. Rosenberg. 
The seventh, eighth, and ninth millions were published by 
a Society called the Dase-Verein, and printed in Hamburg, 
and the tenth million exists in manuscript. These publi- 
cations, however, were of little practical value to science, 
so long as the gap between 3,036,000 (Burckhardt’s final 
limit), and 7,000,000 (Dase’s initial limit) remained a 
blank, and it was found that Crelle’s manuscript, which 
had fallen into the possession of the Berlin Academy, was 
not sufficiently reliable, in respect of accuracy, to supply 
this gap. 

This blank Mr. Glaisher has undertaken to fill up, and 
the first instalment, the fourth million, is now before us. 
With the assistance, towards the expenses of computation 
and printing, of grants from the British Association, and 
of the Government grants administered by the Royal 
Society, but without any requital of his own toil, except 
such as all good workers find in the satisfactory comple- 
tion of their labour, he has secured for England a share 
in‘the performance of this work. The fourth million, 
added to Burckhardt’s three millions, makes perfect work 
as far as it goes. The fifth million is now going through 
the press, and the manuscript of the sixth million is nearly 
complete. When these are printed, the work of Dase and 
Rosenberg will couple on, and we shall have, in a shape 
available for immediate reference, a complete knowledge 
of the divisors of all numbers up to nine millions. To 
test a number nearly equal to nine millions might involve 
our trying, as divisors, all the prime numbers from 7 to 
2,999 inclusive. ° 

It would be premature to discuss the question of accu- 
racy of performance until much more trial has been 
made of the work than has been possible in the few days 
which have elapsed since its appearance. Very good 


guarantees, however, are afforded by the systematic | 


method in which the process of calculation has been 
performed, as well as by the great experience which Mr. 
Glaisher has had in accurate computation, and gain by 
the numerical tests of comparing the number of primes 
actually counted, within given limits, with the approxi- 
mate numbers indicaged by theory. 

It is well known that the frequency of the*occurrénge 
of prime numbers ın the neighbourhood of any large 
number, z, isexpresséd by the reciprocal] of the hyperbolic 


logarithm of x, Soldners’ integral, J- x E E; should” 
therefore express, with a high degree of approximation 
when xv is large, the numberof primes below a certain 
number. One difficulty of the application of this is, that 
the function integrated becomes infinite between the 
limits. Nevertheless a highly approximate formula for the 
number of primes below a high number x is given by the 
expression (due to Legendre}— 
x 

log + — 1°08366° - 

A serious practical difficulty in attributing exactness to 
any such formula, or in determising its’ constants to any 
high approximation, lies in the irregular distribution of 
the prime numbers. It not unfrequently happens that 
two consecutive odd numbers are primes ; that is so with 
3,999,311 and 3,999,313. On the other hand there is no 
prime number at all between 3,826,019 and 3,826,157, 
which differ by 138. This variation.of frequency effectu- 
ally thiows out any minute comparison between actual 
counting, and analytical expressions for the number of 
primes, founded on the assumption of regular continuity, 
A discussion of this part of the subject is given in Mr. 
Glaisher’s introduction. 

For a full development of this and of the cognate 
theorems, and of their limits, we-must refer to the ex- 
tremely valuable preface which Mr. Glaisher has prefixed 
to his work, To that also we must refer for an account 
of the ingenious methods used in abridging the enormous 
labour of computation, and ab the kame time of seizing 
the advantages of the most systematic arrangement pos- 
sible, in order to secure accurate work in the first 
instance, and then the detection of error, if accidentally 
committed. The amount of accuracy which it is possible 
to obtain may be inferred from the fact, that after many. 
years’ use, only two errors have yet been pointed out 
in Burckhardt’s extensive table, and that Chernac is- 
nearly as good. We have no reason to doubt that this 
high standard of accuracy has been maintained by Mr.. 
Glaisheit 

Cur review would hardly be complete without some 
remarks on the utility of this work. We have already 
pointed out the utter impossibility, as a practical question 
to practical men, of ascertaining whether a given number 
has divisors, and what they are, without the help of such 
tables. One of the most obvious applicatiohs is to the. 
calculation of high logarithms. The larger logarithmic 
tables, to a great number of figures, only extend from 1 to 
20,000 in the case of common logarithms, and from 1 to 
10,000 in the case of Napierian logarithms. When, there. 
fore, such a logarithm is required for an incommensurable 
number (as is commonly the case), it becomes necessary 





‘to split it, ether absolutely or approximately, into factors. 


Now this series of tables, when complete, will give us at 
sight the breaking up of the first seven figures of any 
number, and by a little adjustment, turning upon the 
formula a?e (b + ¢)*, suggested by Burckhardt, to a far 
higher extent. For instance, Burckhardt him$elf gives as 
an approximate value of m, 256.19.173 29.509. 3203, 
which (neglecting cyphers) is good for the first ten figures ; 
and in the same way it has been foynd that A 

log 10 =,64. 5.13. 13.103. 109.541. 701 + 24844 
up to the fourteenth decimal place. 
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e Again, the tables virtually furnish lists of primes to their 
full extent. We need net remind mathematical readers 
how often it is important to know, concerning certain 
results of calculation, whether a number is prime or not, 
this being the necessary preliminary to further inferences 
from the processes which give rise to it, As an easy 
example of the consequence of knowing how a number 
splits up into prime factors, we’ may mention the ele- 
mentaty theorem, that any recurring decimal whose period 
consists of five figures must have one or more of the 
numbers 3, Prams 271, as factors of its divisor. This is 
simply a consequence of the numerical identity— 
. ~ 99999 =93.3-41.271. 

Now, as to relative utility: We are inclined to think 
that the utility of such tables is measured by the index of 
the power of 10, to which they extend—that this rule 
represents the advantage of Vega’s table, up to ‘108,000, 
over Barlow’s, up to 10,000; of Chernac’s, up to 1,012,000, 
over Vega’s ; and of this set of tables, when completed up 
to ten millions, over Chernac’s. We think this estimate 
holds for'theoretical questions relating to the enumera- 
tion and distribution of primes, and cognate questions 
relating to the theory of numbers, as well as for the 
practical command they give us over the numbers them- 
selves.: Nevertheless, it would not be right to under- 
estimate the important point that this work does give us a 
command-over numerical magnitude such as we did not 
possess before. In that view he would be a bold man 
who should say that the money cost of the production and 
printing of these-tables was a bad investment for science, 
especially when the directing labour was gratuitously 
given.’ What that directing labour mnvolves can be under- 
stood by those alone who have worked upon millions, 
None ofhers know what an awful factor a million is, when 
applied to the multiplication of the simplest process. 
We shall heartily congratulate Mr. Glaisher on the 
termination of his labours, and we no less heartily 
congratulate our mathematical friends upon their good 
fortune in having found such a man to undertake such 
a task. 

We conclude by reminding our mathematical readers 
that all the processes by which these tables have been 
formed are but skilful adaptations of the well-known 
CRIBRUM ERATOSTHENIS, of which the analytical ex- 
pression was first given by Euler (tutroductio in 
anâlysin infinitorum) in -his remark that “the harmonic 
series— 


I betdeatE+i+ -. . to infinity 
is the reciprocal] of the continued product— 
(CE E S E S E S E 
in which the primes only enter, 
e C. W. M. 





WHO ARE THE IRISH? 
Who are the Irish? By James Bonwick, F.R.GS. 
a (London: David Bogue, 1880,) ° aan 

HIS httlegwork is issued as the first of a series on 
“Our Nationalities,” to be followed by three others 

on the Scotch, Welsh, and English. It does not appear 
from the prospectus “whether the rest of the series is to 
be entrusted te Mr. Bonwick; but if they’ gre if is to 
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be hoped that he will qualify himself for the task by 
a preliminary study of at least the first principles of eth- 
nology. The present volume, with all its good inten- 
tions and praiseworthy industry, must be regarded as 
a hopeless failure, owing entirely to the neglect of 
this necessary precaution. For many years ethnology, 
anthropology, and philology were subjects which any one 
seemed competent to deal with, who had got hold of a 
few lists of words in some obscure African or Polynesian 
dialects (the obscurer the better), or who had desecrated 
a sufficient number of ancient barrows, or posed to 
admiring circles under the shadow of some Druid’s altar , 
in Cornwall or Bnittany. But those halcyon days of the 
amateur ethnologist are no more, though the writer, un- 
fortunately, seems scarcely alive to the facs. Almost 
every page of his httle tractate begrays solecisms and 
crudities, such as one naturally looks for in the writings 
of the Pinkertons, Vallanceys, Vans Kennedys, Bethams, 
and other obsoletes writers of the old Keltic school, but 
which have become anachronisms since Keltic studies 
have been placed on a solid basis by the labours of 
Pritchard, Pictet, Zėuss, Ebel, Lottner, Diefenbach, 
Whitley Stokes, and Dr. W. K. Sullivan. 

A great many authorities are quoted, some, it may be, 
at first hand, but most of them vicariously, some good, 
some of no account, some utterly worthless. But all 
„are treated with equal deference, and nowhere is there 
betrayed the least sense of discmmination as to their 
respective merits. Thus at p. 27 we have “ Betham makes 
them Teutons, and Wilde, Celts,” as if the opinion of a 
keltomaniac like Sir William Betham could matter a 
straw one way or the other, and as if in the writer’s view 
it commanded as much weight as that of the distinguished 
member of the Royal lish Academy, with whom he is 
here strangely associated. This vice pervades the entire . 
work, and of itself alone reveals the utter incapacity of 
the author to deal with such a theme as that of the 
affinities of the Irish race. Hence it is not perhaps 
surprising to find ethnical terms treated quite as wildly 
as ethnological authonties, At p. 19 occurs the following 
passage, which is quite a curiosity in its way :—“ The 
Basques are believed to be of Turanian origin, while the 
Celts are Aryans, lıke most of the Europeans, as well as 
Persians, Hindoos, &é. Some Turkish and Finnish 
tribes, with ancient races in Greece, Italy, and Assyria, 
have been deemed Turanian with Tartar (síc) sym- 
pathies’ The Etruscans of Tuscany were leaning to the 
Iberian.” For wild incoherence and confusion this will 
surely hold its own with anything to be found in the lucu- 
brations of the most popular exponents of Keltic ethno- 
logy in the present or past generation. Frequent use is 
naturally made of the convenient but dangerous teim 
“ Turanian,” but its meaning is nowhere defined. Careful 
writers, if they use it at all, at least restrict it to the 
Finno-Tataric or Ural-Altaic family. But it is here 
apparently separated from that connection, so far at least 
as regards the Tatars, while the Tatars themselves are 
spoken 6f as, something distinct from the “Turkish ” 
(geag Tiki) “tribes, with whom they are nevertheless 
identical Why or when “the Etiuscans of Tuscany were 
leaning to dhe Pberian” we arẹ not informed, nor are we 
fold by whom “the Basques are believed to be of Turanian 
origin,” Meantune it -may be Well to remind the author 


-the “Turanians.’’ 
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that, though linguistically standing quite apart, the 
Basques belong ethnically to the same great Mediter- 
ranean or Caucasian stock as do the Aryans themselves, 
and that they can therefore have nothing in common with 
He should also try to realise the fact 
that Aryan is much more a linguistic than an ethnical term ; 
hence that though there may have been non-Aryan speaking 
peoples in the British Isles, they need not necessarily have 
belonged toa different ethnical type fromthe Aryan-speaking 
tribes, who afterwards arrived in successive waves of 
migration, and practically absorbed the previous elements: 
*In a word, apart from the question of quaternary man 
typified on the Continent by the fossil remains discovered 
at Canstadt, Cromagnon, Furfooz, Nagy-Sap, and else- 
where, there is nothing to show that in the present 
geological epoch these islands have been occupied by any 
races typically, distinct from the Mediterranean, least of all 
that “the primitive Irish were ... gf a kindred more 
like Finns, Lapps, and Siberians” (p. 9). The Finns have 
been proved to be comparatively recent arrivals in Eastern 
Europe, and certainly never have reached the west. Who 
the “ Siberians”’ are it is impossible to say, for the term 
is unknown to anthropology as a distinct racial appella- 
tion, being in fact a purely political or geographical 
expression. 

A good deal is said about “the dark stock” prevailing 
in the west and south-west of Ireland. But one of the 
chief sources of that element is entirely overlooked, 
probably because too recent and too obvious to arrest the 
attention of the paleolithic and neolithic ethnologists. 
The source in question is the Spanish, due to the close 
commercial and even social intimacy maintained by Spain 
with the west coast of Ireland down to quite recent times. 
There were important Spanish trading stations at Dingle, 
Valentia, Cahirciveen, Bantry, Timoleague, Galway, and 
elsewhere. Many of the old houses in these places are 
built in the Spanish style, and it may not be generally 
known that Valentia Island was actually held by the 
Spaniards until expelled during the vigorous admunistra- 
tion of Cromwell. Many of the peasantry in Kerry 
and Galway bear an unmistakable Spanish expression, 
and this factor ought certainly to be taken into account 
in dealing with the complicated ‘problem of Irish 
ethnology. 

Verbal resemblances are appealed to or at least quoted 
in the most reckless manner, One instance must suffice: 
“The Lethnanni, or Leathmannice, are said to have 
given name to the Avene Liff or Liffey; some trace the 
tribe to Livonia of the Baltic’ *(p. 20). Why to “ Livonia 
of the Baltic” any more than to Livadia of Greece, or 
Livno of Herzegovina, or Livorno of Italy, or Livuma of 
East Africa, or Livny of Russia, or Lippai of Styria, or 
Liffa of the Moluccas? It is the old story ofa river in 
Mactdon and a river at Monmouth, so that “the situa- 
tion, look you, is both alike,” and Fluellen’s ethnology 
quite as goad as that of many here appealed to as 
authorities. . 

On the subject of the Round Towers tke writer has 
some sensible remarks, and we are glad to see tha? hê 
has had the courage*to reject the Christian theory, of 
their origin. Referring to those overthrown by the earth» 
quake of 448 A.D, he well remarks that “it was very 
unlikely they had been erected as beMries, since the 
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churches of the period were al? pf wood, and contjnued” 
to be of wood for six hundred years after. The oldest 
stone churches are extremely rude and of imperfect 
masonry. It is strange, therefore, that the belfries, sup- 
posed to have been raised in the twelfth or thirteenth 
century, when churches were either of wood or clay, or of 
miserable stone-work, should have a finish and delicacy 
of work rivalling anything of modern times... .. If 
Christian, how is it that only two out of one hundred and 
twenty-five should bear the least symbqss#a Christian 
character, and while those evidently show such marks to 
be novel alterations ?” - 
The writers style and gramniar are peculiar. On the 
very first page we have “lots of discussions;” “we 
might, it is true, track backward on the track of new- 
comers ;” “we could thus pass by English, Scotch... ~ 
without ever getting across the original men.” Farther 
on, “ The cup-marks are being still reverenced,” p. 10; 
“inroading peoples,” p. 17. “They brought with them 
there fifty maidens,” p. 21. “They reappear on Irish 
sods? p. 23. “The Danes made Dublin, Wexford, 
Cork, and- Waterford the commercial ports they are, 
whose people are now lighter than the others,” p. 59. 
“Silver was once abundantly ornamenting it, besides 
precious stones,” p. 80, Elsewhere the uncial style of’ 
penmanship is spoken of as a “corrupt Latin;”’ the 
famous “Book of Kells” is referred to as “the Book of 
Kelly ;” the abolition of clan war-shouts is said to have 
removed “one cause for shillelahing ;” the tendency of 
the English to become asstmilated to the natives 
is descnbed as “the habit of English to turn Irishy 
(sic) there;’? hence the king hesitates “about tHe 
expediency of allowing decent Englishmen miring up 
with Irish,!’ p. 120. There is a good deal of this flippant 
tone, which cannot fail to give as much offence to the 
sensitive Irish as the extraordinary grammar certainly 


will to the sensitive English reader. 
A. H, KEANE 





OUR BOOK SHELF 


Zoology for Students and General Readers. By A. S. 
Packard, Jun., M.D., Professor of Zoology and Geology 
in Brown University. With numerous Illustrations. 
(New York: Henry Holt and Co, London: Trubner 
and Co., 1879.) 


THIS neatly printed and well illustrated volume forms 
one of the American Science Series, the principal ob- 
ject of which is to supply the lack, in some subjects 
veiy great, of authoritative books whose principles are, so 
far as practicable, illustrated by familiar American facts, 
while they should at the same time at least not contradict 
the very latest generalisations of science. Prof, Packard’s 
“ Zoology ” is one of the first published of the series; it 
is designed to be used quite as much in the laboratory or 
with specimens in hand as in the class-room, It is an 
expansion of a course of lectures for college students, 
though prepared to meet the wants of the general reader. 
Most of the*anatomical descriptions and drawings have 
beén made expressly for this book, and special potions 
have had she benefit of being supervisedeby Professors 
Hyatt, Gill, Cope, and Dr. E. Coues; the illustrations 
are to a large extent original; though some of them have 
appeared before in the pages of the American Natu- 
ralist, ©r in *Dr. Coues’s Key to the Rirds of*North 
America.” ° 
° oe 
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* The classification adopted is described as a provisional 
one? in it the ani kingdom is divided into eight 
branches—Protozoa, Porifera, Coelenterata, Echinoder- 
mata, Vermes (flat and reind worms, Polyzoa, Brachio- 
pee Annelids, Tunicates), Mollusca, Arthropoda, and 

ertebrata. It is hinted that the Tunicates might even 
form a ninth branch, to stand next below the Vertebrates. 
The evident aim and object of the writer has been to 
write in the smallest possible compass a clear and intelligent 
account of the animal kingdom, one that would give a 
fair idea to the reader of what is already known about it, 
and that w@Winlpat the same time suggest where new work 
might be done and how to doit. In this effort it is our 
opinion that the author has in a very great measure 
succeeded ; but the subject is so large a one that with all 
the help he has received he still sometimes falls short of 
his aim. Some of the shortcomings are ‘strange; thus 
Fig. 33 is a copy of Lovén’s Hyalonema boreale, a species 
having nothing to do with the vitreous sponges and yet 
referred to as typical. On p. 85 we read, “In Tubipora 
the polyps are compound and sectete solid, calcareous, 
biight red tubes arranged side by side” ; and yet in the 
next paragraph but one it is stated that Heliopora differs 
from Tubipora “in that the hard tissue of its corallium 
shows no sign of being composed of fused spicules.” To 
call attention to all such instances as have catght our eye 
as’ we looked carefully over this book would serve no 
useful purpose. We could easily on the other hand call 
attention to many new facts here recorded, not to be 
found perhaps in any other manual, and we feel sure that 
this handbook deserves a successful career. It is brought 
out in a style in every way worthy of its publishers. 


Principles of Agriculture. Questions, Answers, Notes, 
&c. By S. Tomlinson, Stud. Inst. CE. (Bradford: 
T. Brear, 188a.) 


` THE object of this book is, we presume, the instruction of 
students about to be examined in subject xxiv. of the 
Science and Art Department. It mainly consists of such 
answers as Mr. S. Tomlinson would have given to the 
uestions asked in the examination papers set by Mr. H. 
anner in the years 1876-9. It is difficult to characterise 
this incoherent pamphlet as it deserves, It is not merely 
inadequate ; it is something worse than feeble; in fact it 
abounds in the errors, direct and implied, which a mere 
beginner in the study of agricultural chemistry,would be 
most likely to make. We quote such statements as the 
following in support of our adverse criticism. “Some 
cone contain phosphates,” p. 20. Where is the guano 
ee from them? ‘The general composition of cows’ 
mulk is:—Water 858, casein 68, butter 38, sugar 30, 
salts 6 ;” p. 22. It is needless to remark that the figure 
representing butter in this analysis is the only one which 
approaches the truth. “Fibrin in wheat; albumen in 
corn,’ p. 30. What is the distinction implied here 
between wheat and corn? “The use of soils depends 
upon their place amongst other rocks,” p. 39. Even if 
soils were species of the genus rock, their agricultural 
value could not be fairly stated to depend upon their 
geological horizon. On pase 46 phosphorus is given as 
an element essential to the constitution of albumen and 
fibrin. But wewill say no more, having already probably 
said too much. A. H.C. 


The Cotton-Worm. By Chas. V. Riley, M.A., Ph.D. 
Bulletin No. 3 of the United States Entomological 
Commigsion. 8vo, pp. 1-144. (Washington: Govern- 
ment Printing Office, 1880.) 


WE think this monograph exceeds in value afl others of 
Prof. Riley's well-known writings on North American 
injurious insects. The cotton-worm is the larva of a 
moth pf the family Noctuidæ, and belongs to thaesection 


of it in whith the caterpillars form what'is termed a | this. 


“half-loop”’ in walking, owing to one pair of pro-legs 
being absent. It is calculated that in a year of severe 
visitation it occasions damage to the amount of 30,000,000 
dollars, or 15 per cent. annual average loss since the 
war. No wonder it has become a subject of govern- 
mental solicitude. The first forty-seven pages are occu- 
ied by an exhaustive natural history of the pest, 
ulustrated by numerous very excellent original woodcuts, 
and afew (not original) that are indifferent, and also 
by a fine plate, admirably executed in colours, by what 
is termed the lithocaustic process, This portion con- 
sists not only of a complete history of the moth itself, 
but also of every imaginable Kind of parasite and external 
enemy, so that it is of the greatest service to the scientific,® 
as well as to the economic entomologist. The formidable 
nature of the subject may be readily imagined, when it is 
stated that in the hot districts the numberof broods is 
almost continuous, and that in sumer the whole life- 
cycle may be completed in less than three weeks. As to 
whether the perfect insect hibernates or not, there appears 
to be considerable difference of opinion, but Prof. Riley 
believes it does “so in the southern districts, but not 
otherwise. This biological portion 1s succeeded by an 
extended examination of the remedies proved or tried, 
and an illustrated description of the various implements 
and appliances used to distribute these remedies, re- 
minding one of the illustrated catalogues of some of our 
ee agricultural implement makers, only in these one 
looks in vain for any parallel to the “ brushers,” “ distri- 
butors,” “atomisers,” “sprinklers,” &c., that here figure. 
Considerations of the advantages of light and saccharine 
matters for attracting the moths are not lost sight of, 
neither is the new idea of infecting the larvae by means of 
the yeast fungus, although this isreported upon somewhat 
disparagingly. Our author, while admitting the éfficacy, 
in greater or lesser degrees, of other insecticides, appears 
to fall back upon “ Paris green” as the {most effective, 
as he has done in former cases, when treating upon the 
Colorado beetle, &c. 
Not the least interesting and amusing part of the book 
is the appendix of answers by co: ondents to a circular , 
of questions addressed to them. These answers display 
that same amount of great knowledge and gross ignor- 
ance combined as one finds amongst agriculturists at 
home on similar subjects. Biologists inclined to favour 
the theory of abiogenesis ‘vill find enthusiastic advo- 
cates amongst cotton-planters, even in connection with 
an animal so high in the scale as a moth; one planter 
expresses his decided opinion that “the atmosphere 
created the germ right there ;'’ others strongly deny that 
any pairing of the sexes takes place ; another bold theorist 
states as his belief that “it isa peculiar parasite of the 
cotton-plant, and as such, that the cryptic germ of the 
insect 1s to be found with the germ of the plant itself, 
and, like all parasites, only requires favourable circum- 
stances to develop it.” Some, again, assert that the 
moths are brought fromgthe south by strong breezes ; 
others, that the larva are not especially attached to the 
cotton-plant, but feed upon anything on which the eggs 
were deposited, only then they differ from those on the 
cotton. Even supposing all Prof. Riley's time and 
trouble in investigating the matter to be thrown away 
—and there is no reason to imagine it will be—so far as 
arresting the damage, or lessening it, is concerned, he 
will have done good service in explaining to the 
planters the true state of things regarding the natural 
history,of the insect; but we must not suppose all will 
believe him. e 
e The moth is Aleta argillacea of systematists, Aletia 
being a genus closely allied to Anpmis, Hubner. It has 
also been,desCribed as Anoshis bipunctina by Guenée (if 
*we mistake not), originally from a figure in Abbot's 
beautiful work, though our author makes no mention of 
€ 
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LETTERS TO THE, EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake toseturn, or 
to correspond wuh the writers of, rgecled manuscripts, No 
notice 1s laken of anonymous comnitnuations. 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, e pressure on his space ts so great that it 
ts impossible otherwise to ensure the a poids even of com- 
munications containing interesting and novel facts.) 


-C. F. Gauss 


In Angust of last year the editor of NATURE forwarded to me 

a letter he had recetved'from Mr. Robert Gauss, of the firm of 
e McDearman and Gauss, attorneys at law, St. Charles, Missouri, 
U.S.A. The cbject of this letter was to obtain, if possible, a 
copy of the Proceedings of the Royal Society (vol. vii.), referred 
tom my centenary notice of Gauss (NATURE, vol. xv. p. 533). 
I have not :acceeded in obtaining this volume, and I learn from 
Mr. Walter White that there is no copy available from the Royal 
Society, In the courre of a subsequent correspondence I have 
learnt several family particulars which, as I have Mr. Gauss’s 
permission, I should like to give to supplement my former 
notice referred to above. I am the more Gisposed to do so as 
the notice of Gauss in the Eacycl, “Brit. (vol. x.) gives but 
scanty details, and, I observe, gives the erroneous date of Apru 
23 (for April 30) as his birthday (vol. x¥. p. 533), and further, 
all reference to Gauss’s married life was omitted in my notice. 
Gauss, it 13 well known, was twice married. By his first wife 
he had two sons, qo and Louis, and one daughter, Minna ; 
Joseph died ın Europe four or five years ago, Louis died in 
infancy, and Minna, wife of Prof. Ewald, of Gottingen, died 
about ten years before her father. The second wife was Minna 
Waldeck (there ıs a letter from her mother to Olbers, in Dr. 
. Bruhns’s ‘‘ Briefe zwischen A. v. Humboldt und Gauss,” No. vi.); 
by her Gauss had also; two sons and a daughter. ‘This 
daughter, Theresa, died in Europe. The second son, William, 
settled m Missouri, and died August 23, 1879, at St. Louis. 
My informant says he died mch, and his sons are very well 
circumstanced in business: one son is a Presbyterian mmister, 
Eugene Gauss, the eldest son by the second marriage, is the only 


living child of C. F. Gauss, and is in his sixty-seventh year | 


{almost entirely blind with cataract in his eyes); he is Mr. R. 
Gauss’s father; he left Europe about -1831, and has nof since 
left his adopted country. The family propose to publish a trans- 
lation of the several memoirs of Gauss in book form, and are 
very desirous of procuring copies of his letters to scientific men, 
more especially such as would be illustrative of his character 
and thoughts on general subjects. I have an extract before me 
of a letter from the daughter Fheresa (date December 6, 1850), 
in which she says: “I cannot tell you much out of our quiet, 
simple life; one day and one year resembles very much the 
other, although they are pencefal days‘ and years, for father, 
even now in his advanced years, retains iy health unimpaired, 
and an always cheerful and happy framé of mind;” and then 
follows an account of the celebration in July, 1849, of his ‘‘ semi- 
centennial doctors’-jubilee.” Brunswick and Gottingen heaped 
honours upon him, and the ‘‘ King sent him autograph congratu- 
lations and bestowed on him the degree of a higher order; of 
letters and addresses there was no end”. . . “then father 
delivered an address in the University hall, which was filled to 
overflowing with spectators and auditors, and which was so 
decorated with flowers as to look fike afairy palace, Even the 
houses ın the, streets through which he pacsed were decorated, 
and the city swarmed with well-dressed people as on a holiday. 
When at last, at seven o’clock, he returned home from the 
dinner, he was indeed very much exhausted, and ıt was well that 
. the torch-light procession, which the students had thought of 
gettiag up in bis honour, was, at his wish, omitted.” It was a 
matter of regret to the old man that not one of his sons was able 
to be present. à 
A subsequent letter (November 16, 1855) describes the closing 
scene: ‘‘Gradually his lfe ebbed away, while his qifferings 
(‘from an organic heart trouble’) inaeaced. Pe bore it all 
though with constant cheerfulness, and with a uniform patiencg 
and submission. He did not altogether lose hope, and he 
retained his consciousnes# untik the last. “His hysician Bauer 


remained with him during the day previous to, and “during ‘thes 


night of, his death. At 1 o'clock In the-morning he took hold 
of his pnhe, and said: ‘It $ moving quietly and full as in his 
best days, death may linger a long time yet? STen minu‘es later 


all was over! He died sitting up in his chair; and it was thus 

that his son Joseph fonnd him enfoying, apparently, & quiet 

fos sleep.” It is granted to few mathematicians to be so 
onoured in life. e R., TUCKER 





Trans-Atlantic Longitudes 


IN an admirable article by M. Perier on telegraphic differ- 
ences of longitude, published in the Bulletin de la Socidjé de 
Geographie for September, 1879, he refers to the cables across 
the Atlantic, and their use for the above-mentioned purpose, 

As a matter of historical interest, I beg to ard you the 
following memoranda of the work of this ecuted by this 
country. 

By officers of this Survey :— 

In 1866; Between Cambridge, "Mass, and Greenwich, wid 
Newfoundland and Ireland. 

In 1870: Between Cambridge, Mass., and Brest, France. 

In 1872: Between Cambridge, Mass., and Greenwich, vid 
St. Pierre, Brest, and Paris. 

The results of these ob-ervations are shown in our paper, 
written by Prof. J, E. Hilgard, on these longitudes, a copy of 
which is forwarded herewith, 

By officers of the U.S. Navy :— 

In 1874 and 1875: Key West to Havana, Havana to Santiago 
de Cuba, Santiago to Kingston, Jamaica, and Kmgston to 
Panama, .- 7 
In 1875 and 1876: Kingston to St. Thomas, to Port Spain, 
to Barbadoes, i 

In 1878 and 1879: Greenwich to Lisbon, to Funchal, to- 
Porto Grande, to Pernambuco, to Bahia, to Rio de Janeiro, to 
Monte Video, to Buenos Ayres, 

The cable between Para and Port Spain having been broken, 
the complete grand circuit cannot at present be effected. 

C. P. PATTERSON 

U.S. Coast and Geodetic Smvey Office, Washington, 

March 1 





The “Zoological Record” 


In acknowledging with thanks the kindly notice of the last 
volume of this publication given in NATURY, vol. xxi. p. 392, 
I trust I am not ont of order in referring to one or two sentences 
init that require explanation. If the reviewer knew the diff- 
culty of getting competent recorders at the slight remuneration 
we can offer, he would also’ appreciate the impossibility of en- , 
forcing uniformity in treatment of the separate subjects: the 
work is almost done as a favour, and each writer has his own 
idea as to the method most likely to be useful, and would 
probably desire all the others to conform to his standard. 

The scheme of separate pagination referred to as a conve- 
nience to the printer 1s, on the contrary, a source of considerable 
additional trouble mechanically both to-the printers and myself : 
1t was adopted in deference to the expressed wishes of some 
working zoologists, who naturally desired to have as soon as 
possible the portions of the work devoted to their special 
branches, and who indeed very probably care for no other pait 
of the publication, The query affecting myself as editor as to 
the accent always given on the a of e#/ra, scarcely needs the 
answer that tyra without the accent is a preposition requiring 
the accusative, and with the accent, as used here, is an adverb 
(see any large Latin dictionary, cuch as the old Ainsworth). It 
is alvo perhaps unnecessary to refer to the remark as to repro- 
duction of the Greek ‘‘x” by the English c, beyond observing 
that generic words, such as Aallispongia, Wright, are supposed 
to be in Latin, not English; discretion is scarcely allowable 
when uniformity is desirable. es 

The identification of the author, H. W. Mackintosh, has 
evidently escaped Dv, Lutken, who has been puzzled by. the 
form “ Mr, Machintosh” used in Quart. Jour, Micr, Sci, xvii. 

. 104, 

In ti Ceel. 33,” Cylicosoa is not a misprint for Ca/ycosoa, as is 
readily seen by referring to Taschenberg’s paper itseff. 

Mr. Ross’s paper on the muscles of a specimen of the Cheetah 
which he dissected, was possibly considered by the recorder as 
purely medical, with no attempt at deduction (the number of 
Proceedings of the Royal Irish Academy containing it did not 
arrive tg my hgnds in London until October, 1878, long after 
the manimaba part was written). © > > , 

The omission of a second reference to Ceratella labyrinthica 

° rd 
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Shall be supplied in the next volume; those who take the trouble 
to nott such omissa are theftruest friends we have. 
I, Savile Row, W. : E. C. RYE 


“The writer of the review @laims to know something ofj the 
difficulties the editor of the Zoological Record refers to, with 
which “haud ignarzs mali” he sympathises, and still he clings 
to the idea that ıt might be expedient for the editor to keep his 
young team in hand, but in thus suggesting a uniformity in 
practice, nothing was further from his thoughts than an unfriendly 
criticism. As to the accentuation of the à in infra, he quite 
agrees with the editor that he would find the fact he mentions 
in an ‘‘old seiggworth,” but no modern writer now ever thinks 
of usiog an accent on Latin words under any circumstances, and 
hence the query. Asto Kalispongia, Wright, being spelt with a Æ 
and nota C, though the rae is a tempting one for comment, 
yet a controversy on it would hardly be suited for the columns of 

ATURE, but surely the editor will draw a distinction between 
an attémpt to preserve a uniformity, in the style of the several 
records, and an insistance on authors being uniform in their 
spelling of generic names,} 





A Museum Conference 


Mr. Paton’s suggestion about a museum conference is an 
admirable one, although I think that ıt should not be confined to 
officials only. The time has come when an Association for the 
Promotion and Systematic Arrangement of Museums must be 
formed. I trust, therefore, that those competent to do it will 
take the matter up and produce some practical result. 

J. ROMILLY ALLEN 





i The Tay Bridge Storm 


In his interesting letter on the above subject (NATURE, vol. 
xxi. p. 443) Sir Ralph Abercromby remarks that ‘‘there is a 
ood deal of evidence to show that where the velocity of the 
cyclone] centre 1s very great, the strength of the wind for any 
given gradients is increased, or at all events becomes more 
squally and gusty ;” and again (p. 444) that the Tay Bridge 
storm ‘‘ was exceptionally ‘squally and gusty, doubtless owing to 
the unusually rapid rate of its motion.” Iam far from wishing 
to be understood to impugn the accuracy of these remaiks, but I 
would say that the law which is indicated in them has, if I mus- 
take not, escaped general observation, and I believe that 
meteorologists will be grateful to Sir R. Abercromby, than whom 
no one can be found better able to,do so, if he will point out the 
evidence on which it rests, ae 

It is, I think, generally acmitted that ın traversing the 
continents both of Europe and of North America storms have on 
some occasions a,gieater velocity of propagation thas has been 
recorded in the Briush Isles; and it seems possible that an 
increment in the quality of ‘‘gustiness’” may be produced in an 
air current by its passage over’a very extensive surface whose 
friction coefficient is large. But this scarcely seems to throw 
light upon, the relation, mentioned by Sir R. Abercromby, between 
the gustiness of the wind,for à giyen gradient over a particular 
and very limited area, and the velocity of propagation of the 
wind-system across that area, ` : 

The relation between the,strength of the wind and the steep- 
ness Of barometrical gradient is somewhat complex, and bas not 
even yet received complete study, The relation between the 
strength of the wind and the velocity of propagation, or 1ate of 
-progress of a storm, is amore intricate and obscure subject, and 
I believe that any facts which tend to elucidate it will be of con- 
siderable value, especially uf this second relation can be shown 
.to be dependent of the first, W. CLEMENT LEY 

March 1z @ ' H 
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Strange Arithmetit 
IN the March number of the Contemporary Review is an 
article by. Dr.. C. B. Radcliffe, entitled “A Sequel to the 
Pedigree of Man,” in which some most startling theories are pro- 
pounded. As an appendix to this article, he gives several tables 
intended to' Prove. that the mean tıme of high spring-tide 
throughout the world is about six o'clock (morning and evening), 
Fog this purpose he gives the time at a considerable number of 
stabons, and the very large discrepancies led me to inquire how 
he arrived at- his results, This he does. by ehe times 
together, and dividing by the number of place8! It is surely 


= 
clear that any muscellaneons selection of times treated in this 
manner must give a result somewhere near six. A 
` Has first table shows a result of 6h. ọm., but if you take his 
figures, and number the hours fiom morning to evening, instead 
of noon to midnight {that ıs, call six twelve, and twelve six), the 
result is 6h. 27m., or on our hypothesis 27 minutes past noon! 
The proper way of treating the es would be to show at how 
many places the tide is high during each hour, and the annexed 
table shows that it is utterly impossible to fix any mean time. It 
all Dr. Radeliffe’s theories rest on such hollow proofs as this, 
they are certainly worthy of little attention. 


Hour. Table I. Table IL 
x1 3 o 
2 3 3 : 
3 4 2 
4 9 2 
5 I 3 
6 4 -3 4 
7 7 . I 
8 5 ad I ] 
9 o 7 ; 
10 2 2 
II è 2 6 : 
12 2 2 
No, of places 42 32 
Chester, March 6 E. S. 





Fertilisation of the Grape Vine 


THE season is favourable for an examination of the floral 
development of the vine, and I recommend an inspection of the 
flowe: of that plant to all who are curious, For my own part I 
shall be glad if any one who has remarked more than 3s obvious 
will tell us something abont it, for the flower 1s certainly remark- 
able, On examination it is seen that each little knob, which at 
first sight seems to be the young grape, is, in fact, a little green 
cap, which, when lifted off, discloses a group of stamens closely 
surrounding the pistiul. To all appearance this cap—which is all 
that represents the flower (in the common acceptation of the 
word)—must effectually prevent anything like cross-fertilisation, 
Apparently it becomes detached below and is thrown off as soon 
as the stamens, which continue to support it, lose their vitality, 
and not before. It is, indeed, not easy to conceive any other so 
simple an arrangement, by which, whatever of fertilisation is 
necessary, can be ensured being done at home. It seems as if 
by this arrangement every flower sust fertilise, though there 
were not another within mules, and cannot be fertilised by any 
other but itself, though ıt be one among thousands. 

Collingwood, March 14 J. HERSCHEL 





EXPLORATION IN BORNEO 


HERR CARL BOCK has successfully accomplished 

his journey across Borneo—from Koetei to Band- 
jermassing—arriving at the latter place on the last day of 
1879. The journey was commenced on November 21, 
from Tangeroeng, the residence of the Sultan of Koetei, 
who promised to accompany Herr Bock, but did all in 
his power to dissuade him from going. From hence the 
route was up the Mahakkan River, to the village of 
Moara-Kaman, where the mosquitoes were so troublesome 
that a retreat was almost determined on. On the 24th 
the largest Malay village in the interior was reached— 
Kotta Bangoen, containing more than a thousand in- 
habitants. The whole of the lower part of the Mahakkan 
1s occupied by the Malays, the Dyaks dwelling onfy on 
the smaller tributaries, or towards the source of the main 
river. In this neighbourhood there is abundance. ‘of 
rattang gutta, or edible birds’ nests, and bees’ wax, to 
obtain which the Malays go in parties of twenty. or 
thiyty into the forests for fear of the Dyaks. Owing to 


‘the great drought of last year in this district, the 


whole forest # leafless, a very undtcustomed sight in the 
tropics, and as a result the birds had all deserted it, or at 


Jeast none were to be seen. Af this village, as well as at 


£ Phat as, r oto 1 59 (morning of evening). 





March 18, 1880] Pe ad 


Tangaroeng and Moara Kaman, Herr Bock has found 
traces of a former Hindoo race, i a Dyak had lately 
dug up a beautifully formed bronze Hindoo goddess, 
From this point Herr Bock diverged from the Mahakkan, 
in order to visit the lake district and observe the Dyak 
inhabitants. He has made a number of sketches of these 
Savages, many of whom are cannibals, The most dreaded 
tribe are the Tring Dyaks, whose chief, by name Sibau 
Mobang, Herr Bock summoned to meet him in the name 
of the Sultan. This man is most villanous in looks, and 
told our traveller that he frequently cut off the heads of 
either sex for the sake of eating the brain, which was 
sweet, as were also the palms of the hands, but the 

e shoulder was bitter ; and he presented him with his shield, 
covered all over with tufts of human hair. At the last village 
in the Malay part of hisdominions, Moara Pahou, the Sultan 
summoned a large number of the Dyaks to accompany him 
and accumilated a body of some 600 in all, of whom 75 
accompanied Herr *Bock one or two days’ journey in 
advance. The Dyak tribes are constantly at war with 
each other in order to obtain heads, and the Malays look 
down on them as savages, and by thig means the terror 
of their name is increased. The upper part of the Moara 
Pahou branch of the Mahakkan is broken by rapids, 
over which the praus had to be dragged by rattang ropes. 
The last village on this river, Moara Anar, was reached 
on December 20, and then the march through the forest 
over the water-shed commenced. One of the advanced 
party was here killed, but no further loss was sustained. 
A Dyak road has been made through the forest with 
narrow bamboo bridges over the numerous small streams ; 
these, however, were at the time mostly under water, 
owing to the recent floods. The journey on foot occu- 
pied four days of twelve hours, during two of which Herr 
Bock had to feed on the wild fruits, his provisions having 
been left behind. Perfect silence here reigns, broken 
only by the occasional note of a bird, though none are to 
be seen. No attempt at molestation appears to have 
been made by the more savage tribes of the Dyaks, 
although at one village the chief pressed his visitors to 
partake of rice and fruit, which they had been forewarned 
was poisoned, and therefore declined. The end of this 
march brought our traveller to the river Benangau, a 
tributary of the Tewé, down which he passed till he 
arrived on Dutch territory, where the Dyaks are alto- 
gether comparatively civiliged, and very different to those 
of Koetei. 

Very little that is new in zoology appears to have been 
obtained in this journey, which lay across a rather barren 
district; but Herr Bock has had splendid opportunities 
for making ethnological observations and these have been 
turned to good account. Many attempts were made to 
find the family which were said to have tails—but though 
several Dyaks were spoken to who had seen them, their 
whereabouts was not discovered. 

The journey was undertaken at the desire of the Dutch 
government, who will doubtless take care that its successful 
accomplishment is duly honogred. 





THE AUDIPHONE 


TRE instrument which is now being introduced into 
this country under the name of the audiphone, is the 
invéntion of Mr. R. G. Rhodes of Chicago. 
tended, as its name attempts to indicate, to provide the 
deaf with the means of hearing, and is for some persons 
undoubtedly a more efficient aid than the hearing-trumpet. 
The figures appended show the original form of the in- 
strument, and the modification of it suggested by Prof. 
Colladon of Geneva. The American audiphone cofsists 
of a thin elastic plate oresheet of hardeebonite rubber, 
furnished with a handle, and about the size*and shape 
of an ordinary palm-leaf fan. The strings attached to 
the upper edge serve t@ bend it into a curving form, and 
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a small clamp fixes the string at the handle. When thus, 
strained into shape, the instrumegt is pressed againgt the 
upper front teeth by the deaf oPerator, the convex side 
being turned outwards. The sounds received upon the 
thin sheet cause it to vibrate, &nd the vibrations arosi 
conveyed through the teeth and bones of the skull to the 
auditory nerves, 





Its use is therefore confined to the 


r 


f 
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Fic. 1.—Rhodes’s Audiphone. 





partially deaf, or at least to those in whom the auditory 
sense is not entirely absent, or the nerve atrophied. * 
The ebonite of which the audiphone is made being 
costly, Prof. Colladon has sangeeel a cheap and efficient 
substitute in the form of a strip of elastic cardboard of 
the peculiar kind known to the trade as satin-board or 
shalloon-board, and which may be described as a fine kind 
of yellow mill-board with a very smooth, glazed surface. 








Fic. 2.—Colladon's Audiphone. 


. 

Aesheet of this material, about eighteen inches long by 
ten broad, and varnished at the edge where it is placed 
in contaét with the teeth, yields results qRite equal, if not 
superior, to those afforded by the ebonite article of fifty 
times the cost. Prof. Colladon hag made a number of 
experjments,in conjunction with M. Louis Sager, upon the 
hearing of deaf-mutes. Not all who tried the in: 
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ecould succeed in hearing with it, but all with whom the 
expesiment was succes@#ful preferred the card audiphone 
to that of ebonite. . 

A number of deaf mutes under the care of M. Sager, 
were blindfolded and provided. with audiphones; the 
distances from a grand piano, at which they began to 
hear the sounds, indicated their different degrees of 
deafness, They could distinguish at once between the 
high and the low notes of the instrument, and between its 
tones and those ‘of a violoncello. The shrillest tones of 
the violin produced little effect. Similar experiments 
were made 4,.Colladon in another establishment for 
deaf-mutes, neat: Geneva, under the care of M. Forestier. 

Mr. Thomas Fletcher, of Warrington, has communi- 
cated to us a further improvement. After a long series of 
experiments he has found the best material of which the 
audiphone can be made is birch-wood veneer. If cut to 
an oval about 12 inches by 8}, and steamed and bent to a 
curve, it does not require the cords of the Rhodes’ pattern, 
and is more convenient for use than Colladon’s form. 
Mr. Fletcher states that a disk of half the above size 
suffices for a musician who may, in consequence of partial 
deafness, require such aid, and who cannot use a hearing 
trumpet on account of the inconvenience of holding it 
while playing his instrument. The disk of veneer is so 
light that it may be held between the teeth without effort 
and almost without consciousness of its presence. If 
stained black it is less visible. 











THE ELASMOPODA (HJALMAR THEEL) A 
NEW ORDER OF HOLOTHURIDEA 


ALTHO UGH the Holothuridea show a greater tendency 
toa bilateral arrangement of their internal organs than 
any other group of the Echinodermata, most of them are 
fusiform or cylindrical in shape, and the radiate symmetry 
prevails so far externally that the five radial ambulacral 
vessels and their appendages are similar, that they run 
symmetrically at equal distances from one another from 
the oral to the apical pole, and that they are used indif- 
ferently for the purposes of progression. In all Holo- 
thuridea, however, two ambulacra, those of the é7vzzwz, are 
essentially dorsal, while the three ambulacra of the 
trivium are ventral; and in one little group of the 
ordinary Dendrochirota, which includes the well-known 


genus /sodus, a very distinct ambulatory tract is defined 
e 


Soy 


Fis. 1.~Lilfidia glacialis, Théel, Side view. 





en 





on the ventral surface of the body, andthe pedicels of the 
rest of the ambul@cral system are either absent or greatly 
modified. From the form of the ambulatory disk and rhe 
position of the mouth and apex, a Cwwvieria, with its 
tentacles expanded, has a very striking resemblance to a 
large Doris. 

In the year 1875 Dr. Hjalmar Théel, aftached as 
naturalist tò Nordenskjéld’s expedition to the Yeniséi, 
dredged. in theewestern portion of the Kara Sea at a 
depth of 150 fathoms, fourteen specimens of a small 
Holothurian, which he was at first inclined to take for a 
nudibfanchiate mollusc. Aipidia glacialis, Théel, is 
about zoanm. lopg and 8 mm. broad. - The afiteriof por- 
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| «Théel proposes the name ELASMOPODA 
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tion is abruptly contracted, so as to give the appearance 
of a head, and the mouth, surrounded by a ring of ten 
tentacles, simple with the exception of two terminal papilla, 
is turned downwards. A transverse section of the body 
is semicircular, the dorsal surface being strongly arched, 
while the ventral (trivial) surface is flat, and forms an 
ambulatory disk. The.skin, which has the usual struc- 
ture of the skin in the. Holothuridea, is strengthened by a 
thick layer of felted calcareous spicules of different forms, 
with delicate branches which project through the skin, 
roughening it slightly, Very sparsely scattered, just 
below the epidermis, there are a few large wheels much 
like those of Myriotrochus, and a large number of very 
minute wheels are found in the outer layers of the skin. e 
Elpidia has eight very prominent partially retractile 
pedicels or water-feet, placed:in two opposite rows of four, 
on the lateral ambulacra of the trivium, along the edges of 
the ventral disk. Radial vessels are developed in twa 
ambulacra only, the vessels of the ambulacra of the 
bivium and the central ambulacrum of the trivium being 
entirely suppressed. The nervous system is radially sym- 
metrical, five cordsrunning back symmetrically from the 
oral nerve ring along the five ambulacral lines, Otecysts 
of peculiar structure are placed at intervals along the 
course of the nerves. , 

On the back there are two rows of paired foot-like 
appendages much in the position of the bivial ambulacra ; 
the appendages of the anterior group bend forwards, and 
those of the posterior backwards. From the absence of 
the bivial water-vessels these appendages are notin can- 
nection with the water-vascular system; they receive 
twigs, however, from the radial nerves. 

Elpidia is unisexual; the small genital opening is 
placed in the dorsal middle-lines about mid-way between, 
the crown of tentacles and the anterior group of dorsal 
appendages; the so-called “respiratory tree" and the 
Cuvierian glands are absent. 

Elpidia is very remarkable both in external form and in 
internal structure, and differs widely both from the typical 
Pedata and from the Apoda, in many respects taking an 
intermediate place between these groups. 

Since the appearance of Dr. Théel’s paper Messrs. 
Koren and Danielssen have described in the Nyt Magasin 
Jor Naturvidenskaberne, two new genera procured by the 
Norwegian North-Sea Expedition, whose close relation 
to Elpidia is manifest. The,characters of these genera 
will be given in their place in the systematic list. 

On looking over the Holothuridea of the Challenger 
Expedition, | at once recognised the resemblance of a 


| large number of the deep-sea species to the form which 


Dr. Théel had worked. out with much care and skill, and 
acting under the advice of my friend, Prof. Lovén, 1 
asked Dr, Théel to be good enough to undertake the 
description of the Chal/enger material belonging to the 
class, Prof. Lovén kindly offering his advice and assist- 
ance. Dr. Théel was over last summer and examined the 
collection. He recognised over 200 species, half of which 
are new to science, and of thése the greater number from the 
deep-sea are related to ///idia. The group enlarged to 


| such an extent, and presenting so many marked pecu- 
liarities quite revolutionised the acies of the Holothuridea, 


and asserted itself as an order of value equal at all events 
to that of the Pepara and Apopa. For this order Dr. 
* 
Dr. Théel selected all the forms belonging to the new 
order in the Challenger collection, and carried them. with 
him to Sweden, and a few weeks ago he published, with 
the permsssion of the Treasury, inthe A. Sv. Vet.-Akad. 
flandi., Band $, Ngo- 19, the first part of a preliminary 
report on the Holothuridea of the Challenger Expedition, 
in which seven new genera and, seventeen new species of 
Ejasmopoda are defined, . 
he following are the genera established by Dr. Théel, 
and I add the definitions of ‘the two ethers described “by 
es 








i 
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Koren and Daniðssen to complete the sketch of the 
order according to our present knowledge. 


Crder: ELASMOPODA (éAatvw, to move). 


Body distinctly bilateral Ambulacra well defined. 
The lateral ambulacra of the trivium bearing large, 
slightly retractile pedicels, disposed either in a single 
row, or sometimes in two rows, along each side of the 
ventral surface, and sometimes with another series of 
larger highly elongated not retractile processes placed 
externally and above the pedicels; pedicels of the two 
lateral ambulacra symmetrically arranged, being more or 
less distinctly opposed across the ventral surface. The 

e Odd ambulacrum naked or very seldom with a few rudi- 
mental pedicels. Bivium provided with very long not 
retractile processes, often disposed in one or more rows 
along each of its ambulacra and more or less distinctly 
opposed atross the dorsal surface, or with only a few 
cudimental ones in Ws anterior part, or with a single very 
large one, resembling a broad, branched or unbranched 
lobe, and near to it some small papille, No respiratory 
trees, Integument naked, spia, gr plated. 


Deima, n.g., Figs. 2, 3 (Setua, a fright). 

Back highly convex; ventral surface flat. Mouth 
anterior, ventral; anus posterior, ventra. Tentacles 
small, perfectly retractile, about twenty (?). The lateral 
ambulacra of the trivium with large pedicels, slightl 
retractile at their ends alone, disposed in a single row all 
along each side of the ventral surface, and with another 
series of highly elongated, conical, rigid, not retractile 











Fics 2, 3.—Deuna fastoruim, Théel, Lateral and ventral views. 


processes, placed externally and above the pedicels all® 


along each side of the body and directed straight out- 
wards. The odd ambulacrum naked. Bivium with 
processes, resembling those of the trivium, disppsed in a 
single row all along each of its ‘ambulaora. Processes 
forming transverse rows, more or less distinct. Intege- 
ment with crowded,i larly rounded, perforated plates. 


D. validum, n.sp. D. fastorum. . 


Oneirophanta, n.g., Fig. 4 (dveipspavra, a vision). 
-. Back highly convex} ventral surface flat. Mouth 
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anterior, subventral; anus posterior, ventral, , Tentacles, 
twenty, large and retractile at gtheir ends alone,. The 
lateral ambulacra of the triviffm with large pedicels, 
slightly retractile at their ends, disposed in a double 
row all along each side of tẹ ventral surface, and with 
another series of highly elongated, conical, more or less 
flexible, not retractile processes, placed externally and 
above the pedicels all along each side of the body. The 











Fic. 4.—Oneirophanta mutabilis, Théel. Ventral surface. 


odd ambulacrum, with a few more or less rudimental- 
pedicels. Bivium with processes, resembling those of the 
trivium, disposed in a single row all along each of its 
ambulacra. Processes not forming transverse rows or 
very indfstinct ones. Integument with crowded, irregularly 
rounded, perforated plates, often provided with minute 
processes, 
O. mutabilis, asp. 


Orbhnurgus, ng. (ppm, darkness). 

Back convex; ventral surface almost flat. Mouth 
anterior, terminal, subventral; anus posterior, terminal, 
slightly dorsal. ‘Tentacles twenty. The lateral ambu- 
lacra of the trivium with very large, not retractile pedicels, 
disposed in a single row all-along each side of the ventral 
surface, and with another series of slender, very flexible, 
for the most part apparently retractile processes, placed 
above the pedicels all along each side of the body. The 
odd ambulacrum naked. Bivium with a crowded series 
of numerous processes, resembling those of the trivium, 
apparently disposed in two rows all along each of its 
ambulacra. Integument with spicula of various forms, 
but destitute of wheels. 

O. asper, n.sp. 

7 *Cryodora, n.g. Fig. 5 (xpúos, cold), 

Back highly convex ; ventral surface almost flat. Mouth 
anterior, *subventral ; anus posterior, terffinal, subdorsal. 
Tentacles fifteen. The lateral ambulacra of the trivium 
with large, slightly retractile pedicels, disposed in a gingle 
row all along each side of the ventral surface. The odd 
ambulacrum naked. Bivium with slender, flexible, not 
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.retractile processes, disposed in a single row all along 


ae t 





; SLE 
Fic. 5.—Cryodora spongrosa, Théel. Dorsal surface 


each of its ambulacra. 
calcareous deposits. 
C. spongiosa, n.sp. 


Integument spongy without 


Latmogone n.g. (Fig. 6) Aaîrpa, depths of the sea). 

Back highly convex ; ventral surface slightly so. Mouth 
anterior, terminal, subverftral; anus posterior, terminal, 
slightly dorsal. Tentacles fifteen, The lateral ambulacra 
of the tnvium with large, not retractile, only a little 
contractile pedicels, disposed in a single row all along 
each side of the ventral surface. The odd ambulacrum 


NAVAN ANAT AUUAU YYY 
Fic. 6 — Leetmogone wyville-thomsoni, Théel, Sde view. 





naked. Bivium with highly elongated, flexible, cylindrical, 
not retractile processes, disposed in a single row all along 
each of itsambulacra. Integument with numerous wheel- 
Shaped plates and other calcareous secretions, 

L, wyville-thomsont, nsp.; L, violacea, n,sp. 


Ilygdamon (Fig. 7), n.g. (Avs, ooze, daipor, spirit). 


Back highly @nvex ; ventral surface nearly flat. Mouth 
anterior, almost ventral; anus posterior, terminal, sub- 
dorsal Tentacles fifteen. The lateral ambulacra of the 
trivium with large, not retractile pedicels, apparently 
disposed in a double row all along each side of the ventral 
surface. The odd ambulacrum naked. Bivium with a 
crowded series of very numerous, completely retracfile, 
slender, rathe®long frocesses, disposed in three or four 
irregular close-set Pacing each of its ambulacra. 
Integument with numerous wheel-shaped plates and 
dichotomously branéhed bodies. 

L. maculatti, D.sp. 
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Achlyonice n.g. (Fig: 8) (dydvs, darkness), 

Back highly convex; ventral surface flat or almost 
concave, Mouth anterior, ventral; anus posterior, 
dorsal. Tentacles twelve. The lateral ambulacra of the 
trivium with more or less retracule pedicels, disposed in 





Fis. 7 
Fig 7.—Llyodemon maculatus, Théel. 
Acklyonice ecalearea, Théel 


Fic. Be 
Ventral surface.” Fic, 8— 
Ventral surface. 


a single row all along each side of the ventral surface. 

The odd ambulacrum naked. Bivium with a few very 

soft and flexible processes in its anterior part alone. 

Integument thick, spongy, destitute of calcareous deposits. 
A, ecalcarea, n.sp. 


Elpidia, Théel (Fig. 9) (€dmls, hope). 


“Mémoire sur PElpidia,” K. Sv. Vet-Akad. Handi, 
Bd. 14, No. 8, 1877. 


Body ovaté, more or less elongated, sometimes cylin- 
drical. Mouth anterior, terminal, or subventral, anus 
posterior, terminal, subventral, or subdorsal. Tentacles 
ten. The lateral ambulacra of the trivium with large, 
shghtly retractile pedicels, disposed in a single row along 





Fic 9 —£ipidia giobosa, Théel. Side view. 


each side of the ventral surface. The odd ambulacrum 
naked. Bivium with one or a few pairs of often very 
elongated, riot retractile processes on each ofits ambulacra, 
or with only a few more or less rudimental ones in its 
anterior part. Integument with spicula of vagfous 
shapes. 

E. glacialis, Théel, Æ. mollis, n sp. 

E. verrucosa, n.sp. E. nana, n.sp. 

E. n@rrayi, nsp. E. papillosa, n.sp. 


n. Sp. Safe 


A Irpa, K. and D. (Fig. 10) (from the Norse mythology). 


A Pony nearly cylindrical, -bilateral Mouth nearly 

central, anal opening te:minal. Ten short, thick, digitate 

tentacles. Along the sides of tife body nine pairs of long, 
e 


E. elongata, 
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„stiff, non-retractile pedicels, and six round the posterior 
fend of the body. On the back two rows of papille, and 





Fig. 11. 
Dorsal surface. Fic. 11.—Kolga 
hyalina, K. and D. Ventral surface 


Fic. ete abyssicola, K . and D, 


two standing separate between them. Calcareous spicules 
in the skin. 
L. abyssicola, K. and D. i : 


Kolga, K. and D. (Fig. 11) (from the Norse mythology). 


Body bilateral; oral disk furnished with ten tentacles, 
turned towards the ventral surface. On the anterior 
portion of the back there is a prominent collar furnished 
with papillz, and mght in front of it two openings, a 
genital openmg and the opening of the sand canal. 
Pedicels on both sides of the body and round the posterior 
end. Sexes separate. No “respiratory tree.’ 

K. hyalina, K. and D. 


These are all abyssal forms, eight of the seventeen 
species having been dredged from depths of more than 
2,000 fathoms. They are very extravagant in shape—the 
names which Dr. Théel has given them shows that their 
appearance ae such stuff as dreams are made on— 
and they are of large size, some over a foot in length. 

One group is very gelatinous, and of a rich purple 
colour ; others are gelatinous, grey, and semi-transparent ; 
while another series, and amqng these the most fantastic 
of the whole, are yellowish and have a test crustaceous 
with a thick layer of calcareous plates, often running out 
into strangely shaped processes. A peculiar little group 
from the Antarctic Sea are little more than a gelatmous 
membrane, covering an enormously distended intestine, 
d with diatom ooze. From the number of Species | 

individuals which came up in our scattered and in-* 
frequent hauls of the trawl, the Elasmo see must form 
quite a prominent feature of the abyssal fauna. 
C. WYVILLE THOMSON 








; NOTES ai 
A HIGH and well-deferved* compliment. ha? been paid tp the 
United States Signal Service, of whose services to meteorology 
our readers are so welleaware. The, German Government 


* e 


recently addressed through the German Minister at Washington, : 
a letter requesting to be exactly informed as to the processes by 
which the Signal Service Bureau sof promptly collects at the 
War Department the meteorological reports from all parts of the 
United States—an extent of terrifory greater than Europe—and 
so rapidly drafts and publishes them upon the printed daily 
weather map. These maps are issued three hours after the 
records are read at the distant stations, When it is remembered 
that the request comes from a government noted for its skilled 
chartographers, and standing first in Europe, the value ‘of the 
compliment will be appreciated. It is understgod that the 
German Government proposes an advance #f meteorological 
work, The information sought has been minutely prepared by 
the Chief Signal Officer, Gen. pei mih the approval of the 
Secretary of War. . 


THE death is announced of Mr. Thomas Bell, PRS, 
F.L.S., &c., of the Wakes, Selborne, Hampshire, on Satur- 
day, at the advanced age of eighty-seven. Mr. Bell hada large 
practice as a dentist, and his name was well known in the scien- 
tific world, He was fora long period Professor of Zoology in 
King’s College, and his histories of ‘‘ British Quadrupeds” and 
of “British Reptiles,” though published more than forty years 
ago, are still much esteemed. When he was over eighty-four 
years old he brought out his edition of Gilbert White’s ‘‘ Natural 
History of Selborne.” Mr Bell was Corresponding Member 
of several foreign scientific societies, About eighteen years ago 
he gave up practice and retired to The Wakes at Selborne, 
Gilbert White’s house, which he purchased from the great-nieces 
of the naturalist, Here he collected every memorial he could 
find of White, and the house and grounds were ever open to the 
admirers of ‘‘ The Selborne.” 


THE Paris Academy of Science? has received information of 
the death of M. Zinin, the eminent chemist, of St. Petersburg. 
‘He was the discoverer of the production of aniline colours by 
hydro-carburets. 


THE University of Konigsberg lost towards the close of last 
month one of the oldest members of its professorial staff, in the 
person of Dr. Ludwig Moser, Professor of Physics. Long before 
photography had become a practical art, Dr. Moser had acquired 
considerable reputation by his systematic and successful experi- 
ments in this department. He was in his seventy-fifth year, 


Tue following epigram on Dr. Siemens’s recent paper has 
been sent us as by ‘a well-known scientific man,” It is entit'ed 
Electric Chlorophyll :— 

‘£ Quis veterum vidit plantas sine sole virentes, 
Germinat en semen Siementis lumine claro.” 


THE Ancient Monuments’ Bill has been read a second time in 
the House of Lords and been referred to a Select Committee, 


Her Majesty has been graciously pleased to command that 
the Agricultural College, Cirencester, be styled the ‘Royal 
Agricultural College.” 


M. Mascart, the head of the French Central Bureau of 
Meteorology, has sent out a circular to his several rufal corre 
spondents, with forms for the purpose of colfcting information 
on a number of natural phenomena relating to animal and plant 
life, 


Ir appears that the Berlin Municipal Corporation hag granted 
ta, Dr. W. ‘Siemens the concession of one electyical railway 
which will connect Wedding- -Platz with Belle Alliance-Platz. The 
rails will ‘be supported by iron columns, whi@h will not be an 
obstruction for the circulation of carriages and passengers in the 
streets, There will be no intermediate station between the two 
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ENGELMANN of Leipzig announces the appearance in April 
of a new botanical serial, Botanische Jahrbucher fir systematik 
Pflansengeschichte phi amend AS edited by Prof. A. 
Engler of Kiel. The’journal will appear at intervals of from 
three to six months, in numbéls of from four to six sheets. The 
first part will contain papers by Oswald Heer, Alph. de Candolle, 
E. Warming, O. Beccari, and Prof, Engler. 

THE first ordinary meeting of the Epping Forest and County 
of Essex Naturalists’ Field Club was held at the head-quarters, 
3, St. John’s Terrace, Buckhurst Hill, Essex, on Febiuary 28, 
the president, Mr. Raphael Meldola, F.R.A.S., F.C.S., &c, 
presiding, NedMy seventy Members were present. The minutes 
of the Foundation Meeting having been read and confirmed, the 
President proceded to delivgr an inaugyral address on the objects 
and work of the club, He said their Society, in general terms, 
might be said to have for its scope the study of nature in the 
field, Although not quite two months old, it already numbered 
more than 160 original Members. It was unnecessary, he thought, 
for them to plead any excuse for their raison d'étre, it only 
remained for them to show those who had so readily extended 
the hand of encouragement, by the future work of the Members, 
that the sympathy had not been given in vain. They now looked 
forward, he might add, with confidence to receiving from their 
Members substantial support in the way of contributions to their 
publications, exhibitions of specimens at their meetings, and the 
discussion of problems in natural science in that amicable spirit 
which was most conducive to the real advancement of know- 
ledge. In forming a Society such as the Epping Forest 
Club, their primary object was, of course, the furthering of 
science; the annual addition of something, however humble, 
to the general stock of human knowledge. ‘Their chief 
object—the advancement of natural science—would be best 
effected by the publication of original papers, notes, and 
discussions; but they must likewise bear in mind that science 
will also be indirectly promoted by mutual intercourse and 
instruction, and, above all, by fostering and educating the 
scientific faculty in their younger members. He impressed upon 
the members that their most useful work would first be the 
observation and recording of the phenomena of that district 
which they had fixed upon as the field for their studies. With 
this alone they had a large “and pleasant task in hand, In the 
course of time, and as their society continued to imcrease—as it 
surely would if it only fulfilled the promises of its easly youth— 
they should hope to establish permanent collections in a museum, 
and any contributions of specimens to form the nucleus of such 
a public collection would at any time be welcome. Mr, 
Meldola suggested that a ‘‘ Museum Fund” be started for that 
purpose. He pointed out the obvious advantages of having in 
one building their collections, library and meeting room, and 
suggested that it would be best for the members to endeavour to 
furnish the museum as far as possible from specimens collected 
by themselves in the county. The secretary then read a paper 
communicated to the club by Mr. R. M. Christy, of Chignal, 
near Chelmsford, on the occurrence of the great bustard 
(Otis tarda, L.), and the rough-legged buzzard (Buteo lagopus), 
near Chelmsford, during the winter of 1879. The meeting 
then resolved itself into a conversaztone, 

PROF. BORLINETTO, of the Univesity of Padua, suggested 
some time ago the employment of cardboard covered with a film 
of collodion in the construction of the electrophorus. The 
instrument yielded excellent results, the sparks obtained from it 
being sensibly longer than those derived from an ordinary elec- 
trophorus of resin and shellac of the same size. Collodion is an 
extremely electri€al substance, and becomes negativel¥ electrified 
when rubbed with all other known substances. An electrical 
pape» was also employesl by Schonbein in the construction of an 
electrica) machine, . e 


THE repoit of a committee of the Franklin Institute, which 
recently spent five days in examining the action of Irwin’s steam 
injector and ejector, appears in the journal for February, They 
consider Mr, Irwin has contributed a valuable improvement in 
injectors, increasing their power of augmentation to above twice 
that of the pressure of steam used for practical working without 
waste, and abont four times with waste at the overflow. It 
seems to be a general law that the lower the steam employed, the 
higher could the proportional augmentation of pressure be 
carried. Among the peculiarities of Irwin’s apparatus is that of 
the water-supply pipe and overflow being set at an angle of 45° 
to the axis of the instrument; also the permitting of free entrance 
of atmospheric air at and through the overflow; both of them, i$ 
is claimed, increasing materially the power of augmentation. 


Pror. Tuury, of Geneva, contributes to the Archives des 
Sciences (February 15) a curious paper on the tithe required to 
make a survey of the heavens with different magmfying powers of 
telescope. Such estimates, he points out, do not admit of great 
exactness, but nevertheless are of interest with regard to forming 
a plan of observatéon, and also with a view to answering the 
question: What are the chances that an object of determinate 
visibility, existing in the heavens, should have hitherto remained 
unperceived ? and what chances are there of discovering new 
objects with an instrument of given power? . 


A MELBOURNE paper states that arrangements are being made 
there to work a copper mine near Dotswood, Queensland, where 
an extensive and rich lode of copper 1s known to exist. The ore 
is described as being of the richest kind known, viz, virgin 
copper and red oxide, and specimens examined have yielded 58°2 
per cent. of co,;per and 5 dwt. of gold and 4 oz. of silver per 
ton of ore, 


THE students of the Institution of Civil Engineers have 
been recently invited to take part in a series of supplemental 
meetings of members of their body to take place on the under- 
mentioned dates, when the following papers will be read and 
discussed :—March 12—‘‘ Storage Reservoirs,” by Walter Cradoc 
Davies, Stud. Inst. C.E. March rg—-“ The Manufacture of 
Bessemer Steel Rails,” by Horace Allen, Stud. Inst. C.E.— 
April 2—‘* The Construction of Brick and Concrete Egg-shaped. 
Sewers,” by Ernest van Putten, Stud, Inst. C.E. April 9— 
t‘ Small Motive Power,” by H, S, Hele Shaw, Stud. Inst, C.E. 
April 16— Railway Tyres and Tyre Fastenings,” by Robert 
Read, Stud. Inst. C.E. The chair will be taken at seven a’clock 
on each evening, and successively by Mr. Giles, M.P., Mr. 
C. Wm. Siemens, F.R.S., Mr, R. Rawlinson, C.B., Dr. Pole, 
F.R.S., and Mr, Berkley, Members of Council. 


A DEPLORABLE accident has taken place at the Grenoble 
Lycée. The professor of chemistry was lecturing on salts of 
mercury, and had by his side a glass full of a mercurial solution. 
In a moment of distraction he emptied it, believing he was 
drinking a glass of eau sucrée. The unfortunate lecturer died 
almost immediately. 


MERCURY was seen at Paris on May 10 and 11 with the naked 
eye, owing to the transparency of the atmosphere and the great 
elongation of the planet. It had the brightness of a Ist class 
star, and was of a yellowish colour, ‘The observation was Made 
by MM. Henry brothers, at the Paris Observatory. 


ETNA is again tranquil, its summit is once more covered with 
snow, ang an ascent is contemplated, with a view to examine 
the alterations eaused in the crater by the recent eruptions, 


° WE have received the first number. of the Bulletin of the 

Alggrian Sgentife Association, the object of which is to popu- 

Mrise and develop scientific studies in Algeria, and to facilitate 

in every posible way the work of its members. This first 
e 


March 18, 1880] i NATURE : 475 





aumber contains somespapeis worthy of attention, among others, 
“A Critical Study of the Fevers of Algiers,” by Dr. Angel 
Murraud ; ‘‘ Considerations on the Herbaceous Plants of the 
Summer Flore of Algiers,” by M. J. A. Ballandito; and a lec- 
ture on ‘The General Phenomena of Reproduction among 
Vegetables,” by M. F. Trabut. 3 


THE post of astronome titulaire to the Paris Observatory 
having been declared vacant, the Minister of Public Instruction 
has decided upon following for the first time the prescriptions 
of an old decree of 1852, declaring that the Mmister should 
only have the faculty to appomt one of the persons whose 
name should have been inscribed on either of two lists, written 
@ne by the Academy of Sciences and the other by the Astro- 
nomical Board of the Observatory. The list of the Board has 
been sent to the Minister with the name of M. Perrigault in the 
first line and Peveau in the second. The Section of Astronomy 
has submitted to the Academy a list containing Perriganlt in the 
first line and Leveau and Perrotin in the second, The Academy 
will vote at its next sitting on these conclusions. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Grivet Monkey (Cercopithecus griseo-viridis) 
from North-East Africa, presented by Mr. H. E. Laver; a 
Common Marmoset (Hapale jacchus) from South-East Brazil, 
presented by Madame Sparagnapane ; a Persian Gazelle (Gazella 
subgutturosa) from Persia, presented by Mr. W, Dunt ; a Golden 
Eagle (Aguila chrysaetos), European, presented by the Viscount 
Fill; a Horrid Rattlesnake’ (Crotalus horridus) from Aracati, 
Branl, presented by Mr, Karl J. Schmettan; a Red-fronted 
Lemur (Zemur rufifrons) from Madagascar, a Guilding’s Amazon 
(Chrysotss guildingi) from St, Vincent, W.I., eight Golden 
Plovers (Charadrius Wuvialis), European, purchased ; four Wild 
Swine (Sus scrofa) born in the Gardens, _ 


have the subjoined positions, during the period that the comet, 
so far at least as regards its lengthy train, appears to have 
attracted so much attention in the ohe) hemisphere :— « 
RA N.P.D. istance from the Intensity 
Sun Earth, 


pi 30 ... 314 3.. 113 40 $, 0°237 ... 0°768 ... 30°3 
eb, ws 320 59 ... IIG 55 .., 0°322 ... O'709 ... 19°2 
ws 329 2... IIQ 42... 0'399 ... O'O7I ... 140 
ws 337 54 «. IZI 5I ... 0°469 ... O 649 ... 108 
ws 347 12 «4. 123 13... 0°535 .. O'641 ... 85 
wee 356 25 ... 123 44 ... 0'597 ... 0647 ... 6'7 
The above orbit will barely suffice to indicate the comet’s actual 
positions within narrow limits; for March 19, at § Pat, the 
computed right ascension is 4b. 16m., and e ‘horth polar 
distance 104°, which places the comet above our horizon after 
sunset, but the intensity of light has diminished to 0°2, which, 
with the presence of the moon, seems to allow but little chance 
of observations, 
- With the elements we have given the comet would be north 
of the ecliptic less than two days, or from about January 25d, 
2oh, to 27d. 17h. Greenwich time. The orbit telegraphed from 
Brazil, ap tly on the authority of a note of M. Liais’s, differs 
very widely except in the perihelion distance. 
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GEOLOGICAL NOTES 


GEOLOGICAL SURVEY OF SAXONY.—This well-appointed and 
well-led body of geologists cd}unues to produce a series of 
excellent maps, which are issued'as'chromolithographed sheets,’ 
at the price of 2s. Each sheet is accompanied by an explanatory 
pamphlet, price Is., in which the geological structure of the 
ground is made clear to the reader, The contents of the 

mphlet are conspicuously printed on the back of the cover, 

ight of these sheets and phlets have recently been issued, 
embracing the rections of Colditz, Leisnig; Dobeln, Pemg, 
Waldheim, Burkhardtsdorf, Marienberg, and Elterlem. The 
area embraced by these publications includes large tracts of 
gnéisz, schist, and other azoic rocks, which are described in 

eat detail in the text, There can be no doubt that this 

orough investigation of the Archæan rocks of Saxony will be 
of great service in future discussions regarding the age and 
genesis of the cry-talline schists. _. 


GEOLOGICAL SURVEY or INDIA—~Mr. Medlicott, supenn- 
tendent of this survey, has issued his Annual Report for 1879, from. 
which we learn that in the Peninsular area there were five parties 
in the field during the past year, while in the extra-penimsular 
area there were two parties, The map accompanying the report 
shows that a large area of the Carnatic has been recently mapped 
and published, and that a wide tract is in progress between 
Hyderabadeand the Bay of Bengal. The maps and reports of 
another large district in the lower part of the Indus Valley were 
last year published, as well as several detached areas in the 
Peshawur and Kashmir regions, The areas completed by some 
of the surveyors are of wide extent. Thus Mr. Feddes com- 

leted the survey of some 1,900 square miles in continuation of 
bis previous season’s work, besides making preliminary traverses 
of adjoining territory. This large piece of ground is almost 
wholly occupied by eruptive igneous rocks, Mr. Hacket, how- 
ever, succeeded in adding more than 10,000 square mules to his 
previous survey of the Arvali region. This region is described 





OUR ASTRONOMICAL COLUMN 


MINOR PLaNETS,—The circulars of the Berliner astrono- 
misches Fahrbuch prove that Prof. Tietjen is usmg great exertion 
to keep pace in calculations with the rapid discoveries of small 
planets ; the latest circular contains elements and an ephemeris 
of No, 212 detected at Pola on February 6. The actual number 
is now 214, the last having been discovered also by M. Palisa at 
Pola on March 1. 


THE SOUTHERN ComET,—Approximate positions of the large 
comet first remarked in South Africa on February 1, deduced 
from observations at the Royal Observatory at the Cape on each 
evening from February 10-15 inclusive, were, received from Mr. 
Gill by last mail. The mght ascensions were given to minutes 
of time only, the corresponding north polar distances to minutes 
of arc, but the motion of the comet in R.A. being pretty rapid 
it has been possible to found elements upon the Cape places, 
which will afford an idea of the true orbit, and indeed which 
represent the observations on the six evenings as nearly as could 
be expected under the circumstances, The elements are as 


follow :— 
g as a wide waste of sand with only scattered outcrops of rock. 
Perihelion passage, 1880, Jafuary 26-4559 G. M.T. Mr. Medlicott makes in his report a0 important statement as to the 
à heli ; a at nature and conditions of pubhication ın the office under his charge. 
Longitude of baa A E ee oe on on 255 a 6 | He points out that were the issue of the work of his subordinates 
fii. NoE ae 335 6 postponed until it could be thoroughly tested and brought up to 
Logarithm of the perihelion distance oe g 3 6 the best standard of the time, it would often be indefinitely post- 
ee ee 59917 | poned, He states that such’ postponement, @previous to his 
> = H appointment, had been the rule, and he cites the case of the 


description of the Råjmahál hills as an example, this work. 


This orbit represents the observed places with the following 
having actually been delayed for fifteen years, though even 


differences :— 


RA NPD. at last it is in no important regpect better than it would 

Feb: ïo oo ™ eo have been had it appeared at once. He considers that 
ae ine s ae a oes the chief duty of the Geological Survey is to the general 
iz = ore + t garri ToT e el pubbe, which requires, first of all, an intelligble map and 

13 a se RT ey ; description 8f areas hitherto geologically unkno¥n. He claims 

14 the 4 KET 18 pie! that the least finished work of the Survey fulfils that duty, 

i eee mg S sag 28 however imperfectly, and that on the whole it is better, even at 

5 *f ny 8-0 the nsk of publishing crude material, to gfve the results forth to 


Calculating for 8h. 30m, meat time at the Gape Observatory we |lthe worlf than fo wi:bhold them for an indefinjte period until, 
e 
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they can be completed and perfected, This immediate publica- 
tion likewise removes any cause for discontent on the part of the 
officers whose labours might be withheld from the public, while 
at the same time the constiousness that their work will at once be 
exposed to criticism must na ly act as a stimulus to care and 
accuracy. Mr. Medlicott : “I see no compromise but the 
one I adopted, and to which I adhere, The risk it obviously 
implies—the exposure of faulty work—falls upon our own heads. 
The minor evils it involves are no greater than those it removes, 
and the smart of public criticism is more wholesome than the 
heart-burning of official suppression.” His efforts at conciliation 
and usefulness, however, have landed him in another dilemma, 
Of course he is compelled to make corrections of the publica- 
tions of thé"Sumey; but the wielding of his editorial seems 
to be now and then resented by some over whose iacabiadious it 
has been displayed. And thus the unjured writers, proud of their 
flowery periods or of their,ginaccurate geology, rush off to news- 
paper editors and pour forth their complamts in angry letters! 

ould it not sometimes be the most fitting punishment to pub- 
lish the lucubrations just as they are put into the superintendent’s 
hands? One or two glaring cases of this kind would possibl 
cure the evil, unless the burning sun of India makes a geologist’s 
hide thicker than is usual in our colder clime. 


AMERICAN GEOLOGICAL SuRvVEYs.—Though the various 
independent geological surveys under different departments of 
the fnited States administration were abolished by Act of Con- 
gress in June of last year, certain provision was made for the 
publication of their results. Among the corps embraced in the 
demolition was that which, under Capt. George Wheeler of the 
Engineers, had done much good work. From a document just 
issued, and forming part of the Annual Report of the Chief of 
Engineers for 1879, we learn that Capt. Wheeler’s geologists 
stuck to their ground almost up to the very day vben their 
appropriations expired, They took the field on May 20 of last 
year in Colorado and New Mexico, and after a month of hard 
work the party was disbanded on June 24, six days before the 
end of the financial year. Prof. J. J. Stevenson of New York, 
why has been in charge of the Engmee: geological explorations 
in that area, has published a preliminary report in anticipation 
of the final memoir. It shows that he has accomplished much 
interesting detail, particularly in regard to the succession of the 
coal-bearing Laramie series, We trust that he will be able to 
give satisfactory sections of the Sangre de Christo range, par- 
ticularly with reference to the structure and age of its meta- 
morphic rocks. He alludes to them in this preliminary report 
as ‘“‘archæan.” In Hayden’s Report of the United States 
pages ti and Geographical Survey of the Territories for 1875 
p. 208) Dr. Endlich concludes that these rocks are metamor- 
hosed Silurian strata ; and in the Report of the same Survey 
for the previous year he presents a similar conclusion with regard 
to the granite of the San Juan country. Detailed afid accurate 
information on the true stratigraphical relations of the so-called 
“Carchean” rocks of the Rocky Moantains and western ranges 
of North America aie much needed. While referring to 
American official geological publications we would point ont the 
absolute necessity of reference to the labours of previous ex- 
plorers, We could pick out not a few otherwise excellent 
reports which are disgraced by an utter obliviousness of the 
existence of any earlier wiitings on the areas described. Without 
warning 01 explanation new names are given to formations which 
had already been named and described. If the original names and 
descriptions are defective or inaccurate let that be stated. But 
in common fawness to fellow-labourers, not to speak of duty to 
the reading public, let us know distinctly whether we are perusing 
an account of ground that has never been described before, or 
whether we are merely getting a new rendering of facts aleady 
familia? to us. When the history of geological exploration in 
Colorado comes®to be written how many different and rival 
expeditions will have to be enumerated, and in how many casese 
it be found that they have recognised each other’s existence! 


IMPERFECTION OF THE ‘GEOLOGICAL REcoRD.”—Geolo- 
gists and those who take interest in the literature of Evolution 
will find some curious papers by Th. Fuchs in recent numbevss of 
the Verhandlungen of the Geologische Reichsanstalt of Vienna— 
apparently the Rest of a series in which he proposes*to demolish 

arwinism by accurately compiled statistics. He contends that 
the rtion of the i ection of the ‘‘Geological Record” 
rests for the most part on gross exaggeration of the facts. He 
holds that instead of being, as Darwin and his folfowers faintain, 


e e 


full of gaps, the 1ecord of the older fafinas and floras of the 
earth is extraordinarily perfect. He contends that Palseontology 
as it now stands is able, with a properly directed criticism, to 
afford a perfectly satisfactory basis on which to discuss with con- 
fidence the biological questions involved in Darwinism, He 
ints out that in such a discussion it is needful to keep clearly 
In view a twofold series of animal remains. -r. Those which on 
account of their fragility, habitat, or habits can only be excep- 
tionally preserved, such as medusæ, ascidians, insects, birds, 
small mammals, and tender plants. 2. Those with enduring 
hard parts, which, in consequence of their habitat and habits, 
are necessarily, in the regular progress of sedimentation, inclosed 
in new formations, such as corals, echinoderms, molluscs, &c. 
Admitting the exceptional preservation of the first series as 
fossils, he maintains that the entombment of those of the second 
series, so far from being exceptional, is now, and always has 
been, part of the daily and necessary régime in the formation of 
sedimentary accumulations, and that in this way the geological 
record of the past is remarkably complete, «’fo prove or 
illustrate this contention, he gives a few examples of the kind 
of ‘‘statistical data” on which he relies. For example, in 
an up-raised bed of marine clay near Messina about 100 species 
of organisms were found, nearly all still living in the adjoining 
sea, but including agfew that were not known in the existing fauna. 
Fuither search of the sea-bottom, however, detected these forms 
also, ‘‘In this case, therefore,” says Herr Fuchs, ‘‘ the fauna of 
Messina Harbour was more completely known from .the fossil 
than from the living fauna.” Again the Tyrrhenian Sea has 
yielded 337 species of conchiferous shells; of these 300 are 
found in the quaternary deposits of Leghorn; therefore the 
fauna of that sea could be with great completeness made out 
from fossil forms ! In a subsequent number of the same journal 
Herr R. Hoernes has shown the fallacy of this reasoning ; but 
Herr Fuchs has evidently laid in his store of ammunition, and 
does not mean to be disturbed until he has fired ıt all off. He 
continues his broadside in the number of the Verhandlungen just 
received, where he has a paper ‘On some Fondamental Pheno- 
mena in the Geological Development of the Organic World.” 





GEOGRAPHICAL NOTES 


Accorpin¢ to the last news received from M. Prjevalsky, he 
reached, on September 12, the boundary of Southern Tsadam, 
and thus entered the great highway which leads from ( hina to 
Tibet. Detailed information as to his journey of last year from 
Kami to Sha-jeu, appeais now in the Jsvestia of the Russian 
Geographical Society. Khami is at the extremity of the sandy 
steppe described as the Mouschoun Gobi; it is a desert, nearly 
quite deprived of vegetation. For fifty miles are seen only im- 
mense spaces of clay covered with gravel; the temperature at 
the beginning of June reached as high as 38° Cels., and the soil 
had sometimes a temperature of 68° Cels. Journeying must be 
done in the night. No large animals, except the antelope and 
the wild camel, which comes fiom the deserts of Lob-nor, were 
seen. M. Pijevalsky crossed this desert in a south-eastern 
direction for 232 miles, and reached the oasis of Sha-jeu, a 
very fertile one, being the best tract of Central Asia, after 
Kulja, A high ridge of mountains covered with snow, the 
Altyn-tagh of Lob-nor, here joms the Nian-shan of Koko- 
nor. Thus the question as to the junction of these two sys- 
tems of mountains is solved definitely. M. Prjevalsky stayed 
for a month in Sha-jeu, “seeking for guides to Tsaidam, and 
finally he found in the mounfuns three Mongo's who agreed to 
serve as guides, so that he could reach Tsaidam, going first 
south-west to Lake Seiten and thence to Lake Koko-nor, 


THE last number of the Russian Jsvestia contains an interesting 
paper, by M. Oshanin, on the upper parts of the Muk-su 

iver, a trıbutary of Surkhab. These tracts were not previously 
visited, only one point in the valley of Muk-sou being kfown 
to Russian travellers, namely, the grave of Altyn-mazar, situated 
at the confluence of the Sel-su, Suk-su, and Kainda Rivers. 
Very high peaks inclose this deep valley, the bottom of which is 
no less {han 8,000 feet above the sea-level. The Sandal peak, 
which isin thamuiddle of the chain, reaches to no less a height 
¿hap 25,000 feet, atd two other peaks, Shelveli and Muzjiga, 
are situated beside it. They are covered for two-thirds of their 
height with snotv, and immense glacitrs flow from their wide 
emphitheatres into the valley of Sel-su and of its tributaries. 
They form together a glacier which descends very low, its lower 
extremity, one and athalf miles widé, being met with ata distance 
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of fifteen miles from Aftyn-mazar. The length of this glacier 
is not less than twenty to twenty-five mules, and it is fed with 
several other glaciers of very large size. The oscillations in its 
length have a great importance, as sometimes it advances so 
far into the valley as completely to bar up’ the valley of the 
affluent of Sel-su, the Baland-kiik; this last thence forms a 
wide base which afterwards cuts through a passage in the ice and 
inundates the main valley, destroying the forests; now the 
glacier is once more in advance, and has nearly barred up the 
valley of the Baland-kiikk. M. Oshanin proposes to give to this 
glacier—probably the second or third in size in Central Asia— 
the name.of ‘‘ Fedtchenko-glacier.” As to the vegetation of its 
neighbourhood, it is very poor, the bottom of the valley being 
covered only with brushes of Tamaris and Atrapkaxis, whilst 
the lateral valley of the .Baland-kink, although far higher than 
that of Sel-su, is covered with rich forests and grass. The 
season was too late for affording opportunites to collect insects, 
but M. Oshanin observed immense quantities of the Afro- 
lax interrupt, Fieb., in the neighbourhood of Altyn-mazar, 

‘his Oxycerenina, whi characteristic of the southern parts 
of the paleoarctic region in Europe, reaches in Central Asia such 
heights as in the Alps and Pyrenees are occupied with representa- 
tives of the Arctic zone. After having uselessly attempted to 
penetrate further into the high regions at ¢he sources of the 
Baland-kiik, M. Oshanin was compelled to return, having thrown 
but a glance on ttus region of glaciers, 


NORDENSKJOLD has met with a warm reception at Lisbon. 
We have already spoken of the honour done him at Naples, and 
the honours which await him in France. Amsterdam has invited 
him, Copenhagen will intercept him on his way home, and in 
Sweden he will doubtless receive a worthy reception. What is our 
own Geographical Society todo? We hear of no preparations 
being made for the reception of one of the greatest and most modest 
of explorers, Wherever he has touched, Nordenskjold has had 
honows showered upon him by the governments of the country ; 
but we suppose ıt would be ‘“‘bad form” in an English govern- 
ment to show anything like énthusiasm on behalf of science ; 
though there is no saying, the Swedish explorer may, after all, 
become the fashion for a week, 


AT the meeting of the Geographical Society on Monday next, 
Mr, E. Hutchinson, the Lay Secretary of the Chrfch Missionary 
Society, will read a paper on the ascent of the Bmnud branch of 
the Niger, by the missionary steamer Henry Venn, in August of 
last year, supplementing account of this exploration by 
remarks on the systems of Rivers Shari and Bınué, 


WE -understand that the Free Church of Scotland have 
received from Mr. James Stewait, C.E., of Livingstonia, an 
account of his recent exploratory journey from the head of Lake 
~ Nyassa, to the south end of Lake Tanganyika, where he arrived 
on the afternoon of November 5. Great iterest will attach to 
this report, as we believe that for two-thirds of the way Mr. 
Stewart’s route was considerably to the westward of Mr. 
Thomson’s, and that he met with much less difficult country, 
and which had, ın fact, a very gradual rise and descent. Thi, 
no doubt, will account for the erroneous statement first received 
by telegram from Mozambique, that Mr. Thomson had found 
the country level between the two lakes. i 


THE principal original paper in the new number (85) of the 
Zeuschrift of the Berlin Geographical Society » the interesting 
journal of the late Dr, Erwin von Bary, kept during his journey 
trom Tripoli to Ghat and Air. There 1s a fine new map of the 
Fagum; by Dr. Schweinfurth, after the survey of Rousseau Bey, 
in 1871; Dr. Schweinfurth promises a paper discussing several 
points connected with the geography of the district. In No. 27 
of the Verhandlungen Dr, Rohlfs furnishes an account of his 
recent journey to the Oasis of Kufra; a series of barometrical 
mesgurement of heights, of Col. Prjevalsky, in Central Asia, is 
given. g 

WITH the current number of Zes Afissions Catholiques is issued 
an interestingmap ofa portion of Eastern Equatorial Africa, which 
has been prepared by Père F. Charmetaut, who went to Africa to 
organise the first Algerian missionary expeditipn to the lake 
region. The features of the country between the coast and Lake 
Tanganyika are shown in considerable detail, and the routes 
followed by the Algeria? misssonaries te Ujyraid Lake Victoria 
are also laid down, Père Charmetaut baseS lus ntap to fo 
extent on special information which he claimed to have obtam 
in Africa, 2 . 


WE regret to hear that Père Ruellan, who was'a member of 
the second Algerian missionary expedition to East Central Africa, 
died at Tahora, on November 24, ofgt hoid fever. Before 
leaving for Zanzibar last summer, Père olan, with one of his 
coll es, was sent to Paris to Natural History Museum, 
and the Montsouris Observatory, in order to take lessons in 
practical geography, astronomy, natural history, &c. Père 
Ruellan promised to be an energetic geographer, for on the 
journey to Mpwapwa his first thought on arriving in camp was 
always to determine the position oF the locality, and he lcoked 
forward to being able to render useful ‘service to the science of 
ethnography in Eastern Africa. i 


Dr, MATrEUCCI, the well-known Italian traveller, -who 
recently left Rome on a journey of éxploration in Africe, in _ 
company with Prince Borghese, kas arrived in Cairo, where he 
has had the good fortune to meet Mgr, Guillaume Massaja. 
From Mgr. Massaja’s long practical kħowledge of Abyssinia and 
the Galla country, Dr. Mattencci would, no doubt, obtain from 
him much valuable information respecting those regions, which 
Italian travellers are beginning to affect as their own particular 
field of exploration. 3 


From the Colonies and India we learn that a scientific survey 
of the district of the Chaudière River, in Canada, Is about to be 
made in search of the deposits of gold which are said to have 
been found on both banks of the nver. The country is chiefly 
forest land, and some of the timber-getters there have met with 
nuggets of gold. The River Chanditre tises some 120 miles 
south of Quebec, and empties into the St. Lawrence, nearly 
opposite that city. bs 

THE January number of the Boletin of the Madrid Geo~ 
graphical Society 13 lagely occupied with three Aemoirs, 
accompanied by two excellent charts of the Passage Islands, in 
the West Indies, two of the Memoirs being devoted to the 
Island of Culebra. 


ON THE BAROMETRIC SEE-SAW BETWEEN 
RUSSIA AND INDIA IN THE SUN-SPOF 
CYCLE 


[5 his Report on the Meteorology of India in 1877, Mr. Eliot 

diew attention to the fact«that throughout that year the 
pressure of the atmosphete, as shown by the barometric registers 
of all parts of India, was more or less m excess of the average ; 
at some places absolutely without intermission (on the means of 
the several months), at other places with slight and comparatively 
insignificant interruptions. e also pomted ont that this con- 
dition was not restricted to India, but appeared to have prevailed 
also in the distant regions of New South Wales and Victoria, 
where, however, the oscillations were greater and its continuity 
more interrupted. 

In point of fact this condition of excessive pressure lasted not 
less than two years in the Indian region, having set in between 
May and August, 1876, and continued to between May and 
August, 1878, after which for many months the pressure was as 
persistently and strikingly below the avernge as it had exceeded it 
during the period in question. It included two years of serious 
failure of the rains, first in the Peninsular and afterwards in the 
Gangetic provinces. Further examination has shown that the 
condition of excessive pressure prevailed over not only the Indo- 
Malayan region and Eastern Australia, but also the greater part 
if not the whole of Asia, probably the whole of Australia and 
the South Indian Ocean (at least as far as the Mauritius), but in 
the extra-tropical regions of both hemispheres it was subject to 
considerable variations, which were but faintly reproduced in 
the tropics. As the result of an inquiry into the chargeteristic 
features of this widely extended atmospheric gpndition, pursued 
back into past years, I have been led to some preliminary con- 
clusions which seem,to me of much interest, not only in them- 
selves, but also as opening up a field of research which may be 
profitably extended to other quarters of the globe. It may be 
stated at the gutset that as regards the Indo-Malayan region, and 
peshaps also South-Eastern Asia generally, the exceg-ive pressure 
of 1876-78 was in part the maximum phase of a cyclical oscilla- 
tion; but that as regards Northern Asia, ai probably also 
Australia, it was anomalous and apparently non-periodic, and 
even in the Indo-Malayan region, ıt was probably to a consider- 
able extent of this character also. . bd s 

Witt respeft to the cyclical oscillation, which appears. to 
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conform to the sun-spot period, one or two facts have already | writers. In the present communication { shall restrict myself to 
been noticed in the pages of NATURE by Mr. F. Chambers | this subject, reserving the more abstruse question of the anomalous 
(vol. xviii. p. 567), andg Mr. Archibald? (vol. xx. p. 28); but | element for future discussion. 

those which I have now to bring forward will serve to give qt To begin with the most regular and uniform case of variation, 
greater precision, and a mych more extended basis, and they | that of an insular station situated almost on the equator. The 
serve also to throw some slight additional light on the nature of | barometric register of Singapore in lat. 2° (elevation 10 feet above 
the agency by which the oscillation is effected, and which has, I | sea-level) gives the following deviations from the several monthly 
think, been misapprehended by one if not both of the above | averages since its commencement in 1869, 























July. August. |September.| October. {November | December. 
im in. in. in. in. in. 
Mean © 29°858 | 29°863 ae 29°868 | 29°865 | 29 873 
1869 —'020 | —'or5 | -'o09 | -‘oI15 | —‘009 | — ‘037 
1870 - "035 | —'o84 | —'o3r | —'0o22 | —‘ors | ~— orf 
1871 +°004 | —*007 | — 022 | —‘o24 | —'025 | +007 
1872 -*020 | —°025 | — ‘O21 | — 024 | — "056 | — 043 
1873 -*o18 | —‘or5 | ~*008 | -'or5 | +p19 | —*003 
1874 —'oc8 | + 016 | +*004 | +'or4 | +°040 | +1043 
1875 +013 | +°028 | +028 | +%14 | + ‘049 | +:023 
1876 + °032 | +°023 | +°025 | +040 | —'or4 | +°037 
1877 +°045 | +'o54 | + ‘040 | +049 | +°036°| ~ ‘003 
1878 ='or4 | +014 | -‘oIr | — 028 | —*037 | - ‘050 




















I must observe that in 1869 and 1870 the register was taken | latter stations show’ the following differences. For that of 
from the readings of a different barometer from that used subse- | Batavia, I am indebted to the kindness of Dr. Bergsma, 
quently, and no companson has ever been made between them, | who has communicated to me a proof sheet of his forth- 
‘There may thus be some small uneliminated error in the figures | coming volume. ‘The values are in millimetres. The Port 
for these two years, but since both Batavia to the south and Port | Blair table is drawn up from the registers in the Calcutta 
Blair to the north show a barometric depression in 1870 not less | Meteorological Office, reduced to the Calcutta standard and 
persistent and (in the case of Port Blair) almost as intense, this | the present elevation of the barometer at 61°16 feet above half- 
error can hardly be of importance. The registers of these two | tide level, 


BATAVIA (millimetres). 







































































Apri. | May | June. | July. August. |September.| October. November. December. 
Means 758°23 |' 75826 | 758°78 | 75901 | 759°IT | 759°20 | 758 81 | 75867 | 758-42 
1866 +029 | -0'29 | +0°34 | -OOI ¢ +013.) —O'I2 | +0°08 | -0'29 | +0°5 
1867 +028 | -0'32 | -0'15 | -0'18 1 ~0°30 | —O'52 | -o'5r | +1°04 | +075 
1868 +074 | +108 | +0°76 | +0°17 | +0°37 | +0°37 | +0°50 | +1°06 | +0'52 
1869 +062 | -0'02 | -0'09 | +0°I9 | +0°06 | +032 | +035 | -0'16 | -028 
1870 -0'76 | -0'47 | ~0°45 | -0'24 | -—0'84 | -0717 | -0'16 | -0'36 | -0'19 
1871 +0O°IE | +0°IE | —O13 | ~oo ~0'04 | -0'25 | -0'23 | -0'65 | 40°08 
1872 —o'5t | +o'r9 | -078 | -0'3 ~0'54 | —O°55 | —O°39 | —1°42 | -0'94 
1873 -0'50 | -0'7 -0 17 | -0 I4 | —0'24 | -o'I4 | -0'04 | +047 | +018 
1874 +009 | -0 -0'4 -0'57 | -0'23 | -0'48 | -0'31 | -006 | +013 
1875 -0'42 | -0'05 | —0'2 +O°II | ~o'or | +orr | -046 | +026 | -0'73 
1876 -0'93 | *+0'20 | +002 | +022 | -0o08 | +007 | +0'40 | +0°09 | +083 
1877 -+075 | +040 | +128 | +143 | +U65 | +138 | +1°49 | +083 | +02% 
1878 +0'29 | -006 | +015 | -0o54 | +095 | -0'37 | -0°73 | -078 | -1'18 
PorT BLAIR (English inches), 
January. | February | March. April. | May. | June | July. August. |September.| October |November. IDecember. 
Means — —. — — — — — — — — — — 
1868 — — — — — +0zo | +°037 | +'oro | +'or8 | +°'028 | +'0o27 | +'o60 
1869 |- -+'079 | +°035 | +°002 | +'or2 | +*007 | -022 | — ‘009 o k -87 | —'or4 | +'or4 | -'022 
1870 —'o83 | —'o56 | — 049 | —'032 | —-'o46 | -'or4 | —'033 | -046 f -032 | —'or7 | —’or2 | —‘o8r 
1871 — 043 | — 022 ? ? ? ? +'007 | +*o14 | -‘o1r | ~—‘oog | +°007 | +'org 
1872 +'007 | —‘oor | +'006 | —‘023 | —‘o20 | ~*028 | —‘o21 | —*'034 | —°023 | ~'034 | —°037 | —*034 
1872 — "032 | —‘o3r | —'or4 | -—‘or2 | +007 | —'039 | —‘'032 | —‘orr | ~—‘orr | ~‘o22 | +°023 | +'020 
1874 +'ogo | +"00r*} — "026 | + ‘or8 | —'ʻor5 | -*007 | —'or3 | +°005 | -—*o20 | +°006 | -—‘or7 | —‘o50 
1875 — 008 | ~—'039 | —'org | —°037 | +°020 | +°007 | —*009 | -'oor | ~—‘oor | — ‘006 ? + ° QRS 
1876 +'0o07 | +013 | +°002 | —'0o25 | + ‘00g | +#009 | +°004 | —*003 | +'027 T940 —"o0s | +'052 
1877 +°082 | +045 | +'039 | “F055 | +°035 | +046 | +048 | +°035 | +°076 | +'o8r | +’o5r | +°028 
1878 +°039 | +054 | +°060 | +°046 o +002 | +°O15 +°O31 | —‘OI§S | —'or7 | —°057 | -043 
1 








The registers of Colombo also (N. lat. 6° 56’) as far as they average in 1867 and «868, and above it in 1871. In 1876 and 
go, viz, since 192, show a similar graduated variation, but those | 18773 however, they agree with those of the other stations in 
of the Mauritius, for which I am indebted to the kindness of Mr. | showing an unusyally high,pressuse. The following table shows 
Meldrum, differ considerably, and indicate a pressure below the | the annual deviation of the mean pressure at each of the five 

* MY. Archibald mention§ that the relation discussed was brought to his stations since the commencement of the registers, all being 
notice bygMr. S. A. Hill . i 5 reduced to English inghes. bd ` 

s ry e 
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| Maurinus. | Batavia. Singapore. | Colombo. | Port Blar 

Means | 3o'o71 | 29°871 | 29°866 | 29°847 | 29'804 
1861 — 038 — — — — 
1862 — 036 — — — — 
1863 — "023 — — — — 
1864 +°OIL — — — — 

- 1865 + 002 _ — — — 
1866 + O10 +005 —— — — 
1867 — "004 + ‘006 — — — 
1868 —‘O1z +020 — — +029 
1869 +°O13 + Or — ‘018 — +006 
1870 — '003 — *023 — "O44 — — 042 
1871 +°034 — 009 — ‘OIL — — *co6 

e 1872 ~ "c06 — *020 — 023 — '020 —*020 
1873 +008 — O10 -"Or7 — "005 ~ ‘013 
1874 + 004 — ‘006 +018 +°003 ~ 007 
1875 + 005 ‘OIL +'018 — "004 ~ °006 
1876 +0015 — "002 +019 + 002 + ‘O10 
1877 + '026 +4, °042 +°037 + °037 +°052 
1878 — 'oI0 —'00 — '002 o +010 


With the perhaps doubtful exception. of the Mauritius, the 
general conformity of the oscillation shown $y these stations to 
that of the last cycle of sun-spot frequency is sufficiently obvious, 
without resorting to any expedient for smoothing the minor 
variations ; and it is to be noticed that the maximum pressure 
coincides spproriniately with the minimum of sun-spots and 


vice versa. Other registers, such as those of ag hoe Chitta- 
gong on the Arakan coast, of Calcutta and mbay (as Mr. 
F. Ehambers has shown), and of Darjiling on the Himalaya 


exhibit a similar oscillation, but more overlaid with i 
variations apparently, the further we recede from the equator. 
The registers of Calcutta and Bombay reach back to 1853 and 
1847 respectively, and thus comprehend three sun-spot minima, 
and in the latter case three maxima also. The annual deviation 
of pressure from the general average at each of these two stations 
is given in the second and third columns of the following table, 

in the fourth and fifth columns the smoothed means obtained 
by substituting for that of each year the mean of three consecutive 
years, In the last column are given Wolf’s ede numbers up 
to 1875, taken from the revised table published in vol. xiii. of 
the Memoirs of the Royal Astronomical Society, 








From observ. Smoothed. Miler 
s 
Near, numbers. 
Bombay. 
184 a 97°4 
ib = “009 124°9 
I ~ ‘00 95° 
1850 - oo Cod 
1851 ~°006 63°2 
1852 ~ "O04 §2°7 
1853 ~ = ‘oor 38°5 
1854 +005 210 
1855 + 002 77 
1856 - + 004 5I 
1857 _" o 22'9 
1858 - + ‘002 56°2 
1859 ~* o go 
1860 ., . 4.. Sai *005 94" 
1861 3 k — '020 - "Or 777 
1862 — ‘O17 ~ '026 —'O2I —'OI 610 
1863 — "024, —‘or7 — "oI = "003 45°4 
1864 +'OII +1023 +002 + °003 45'2 
1865 +'018 | +002 + OIL +013 314 
1866 +004. +°O13 + O15 + O10 14°7 
1867 +°022 + OLS +016 +'018 8°38 
1868 +°022 +°027 + O16 +016 36°8 
1869 + ‘005 +°005 + °005 + ‘007 73'6 
1870 — "OII — "O12 ~ 005 — "004 1318 
1871 ~"008 | ='oo4 | ~*oogs | ~'gto |° 113°8 
1872 + 004 — ‘O14 “| — ‘004 |* — ‘005 7 
1873 —‘008 | -+'oo2 o ~ "004 OFr7 ° 
1874 + °00. 49'001 e| =~ ‘004 +001 431 
1875 -" o — 004 + 003° 1P9 e 
1876 ~ "009 + ‘007 +009 +015 — 
1877 +'044 | +'087 +'or5 +'OII — 
187 + 01g -OLI —_ o— — 


Both the Calcutta and Bombay registers exhibıt oscillations of 
pressure coinciding approximately with those of the sun-spots, 
and more pronounced in the case off Bombay than in that of 
Calcutta? 

Hence it may be concluded thatghroughout the Indo-Malayan 
region there 1s a cyclical oscillation of atmospheric pressure 
approximately coinciding with that of the sun-spots, the maximum 
pressuie coinciding with or immediately following the epoch of 
minimum frequency of sun-spots and the mmmimum pressure that 
of the site maximum, This oscillation is most distinctly 
and regularly developed at insular stations in the immediate 
neighbourhood of the equator. 

The character of this coincidence is somewhat stwiking when 
considered in connection with that established by Koppen in the 
cage of air temperature, and which I may observe has been con- 
firmed by fuither experience. This is, that the air temperature 
of the tropics is greatest at the epoch*of sun-spot minimum and 
vice versé. In strict accordance herewith the unusual excess of 
pressure of 1876-78 comcided with an equally striking and 
peisistent excess of temperature, throrghout India and its 
dependencies, Taking the mean of all the deviations of regis- 
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Fig. x 


tered temperatures from the local a es at all the stations 
enumerated in the Indian Meteorologica! Reports for the fou 
years 1875-78 (these averages, be it observed, being deduced 
from all the existing registers in the case of each station, and 
not those of the four years only), we have the following results :~~ 


Year ses see. a 1875 1876 1877 1878 
Number of stations 72 72 74 74 
Mean variation from A CH CP 
kom average -0'29 -0™o8 +017 *®}o'62 
Differences -0o21 +o%s +045 


This apparent anomaly, the co-existence of exces-ive pressure 
with excessive temperature is, however, in some measure ex- 
plained, when the barometric registers of the Indian hill stations 
are compareġg with those of the plains. Of these former, 
Darjuing at 6,912 feet above sea-level has furnishegl the longest 
register (viz., for twelve years) and affords the best standard for 
X A fact neticed in the Bengal Meteorological Report for 1868 points to 
the inference that the ters prior to 1866 are not perhaps quite so trust- 
worthy on this point as those of Bombay. It is stated that in August, 1866, 
a crust of mercurous oxide was remo’ from tye of the asten, 
anpemnigh as thissoxide ıs less dense than mercury (and the readings had 
n 


always miga from its surface) ıt is probable that a sensible error affected 
all such readm, 
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‘comparison. On the average of the whole period fiom May, 
1876, to August, 1878, the atmospheric pressure at this level 
was relatively more egeessive than on the plains of Lower 
Bengal, the mean exc being + 00375” at Darjilmg, and 
+ 00298” on the pengal al pans, which stretch away from the 
foot of the Sikkim H aya. Moreover it prevailed more 
steadily. From August, 1876, to August, 1878, or for twenty- 
five consecutive months, there was not one in which, at the hill 
station, the pressure did not exceed the average of the month; 
whereas on the plains it fell slightly below the average in 
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portion, at all events, which lies above 7000 feet. This is very 
important, and while it explains the apparent anomaly above 
adverted to, and which in other cases has been emphatically 
insisted on by the Jate John Allan Broun, it points a useful 
caution against the too frequent habit of arguing from conditions 
of temperature (as observed at the earth’s surface) as if the 
whole thickness of the atmosphere were affected in the like 
manner, : s 
Leaving now, for the moment, the Indo-Malayan 1egion, and 
, turning to other paits of the Europe-Asiatic continent, we find 
in Western Siberia and Euro Russia, evidence of a 
cyclical oscillation of pressure, which is of the opposite 
Sh aracter to that already noticed, Of all the stations which 
a since 1847 have furnished the registers published in the 
Dy} Annales del ’ Observatoire Central de Russie, Ekaterineg- 











burg, at the eastern foot of the Ural, is that which exhibits 
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- this oscillation in its most salient and regular form, But 
ıt is more or less distinctly traceable in the registers 
of Bogolowsk and Slatoust also in the Utal; of Barnaul 
at the northern foot of the Altgi, and with considerable 
intensity but much masked by irregular -variations in 
those of St. Petersburg. Tiflis, however, to the south- 
west, and Nertchinsk and Pekin to the east, show no 
distinct trace of it. Indeed the somewhat interrupted 





registers of Pekin give a curve which in some respects 
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rather conforms to the Indo-Malayan type. The ac- 
companying figures I to 6 represent the curves of the 
annual deviation of the mean pressure at the above six 
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November, 1876, and also in August and November, 1877. 
The registers of other hill stations (at least such as are trust- 
worthy) extend over too short a period to furnish a good 
average ; but, as far as their evidence goes, it is consistent with 
that of Darjiling; and we may therefore draw a second and 
very important conclusion, viz., shat the excessive pressure of the 
two years 1876-1878 in India was mainly, if not entirely due, to 
the condition of the higher strata of the atmosphere; to that 







stations, up to 1877, and over that of Ekaterinenburg 
I give a dotted curve showing the variation of the sun- 
spots. In point of amplitude the oscillation at Ekater- 
inenburg and St. Petersburg greatly exceeds that of the 
opposite type in the Indo-Malayan region, as indeed 
might be expected if these oscillations are reciprocally 
compensating, and the tropical type prevails over a 
larger area than the Siberian. 

We are thus led to the further conclusion that éetween 
Russia and Western Stberia on the one hand, and the 
Indo- Malayan region (perhaps including the Chinese 
regton) on the other, there is a reciprocating and cyclical 
osculqtion of atmospheric pressure ; of such a character 
that the pressure is at a maximum in Western Siberia 
and Russia about the epoch of maximum sun-spets, 
and in the Indo-Malayan area at that of minimum sun- 
spots. 
In tabulating the variations of the barometric means 
of Ekaterinenburg month by month, I was much struck 
with the greater magnitude of the anomalous deviations 
of the winter as compared with those of the summer 
months ; in other words with the apparent greater 
variability of pressure during the winter season. In 
order to verify this feature and to obtain a measure 
of the variability, I took the mean of the deviation values 
of each month for the whole series of (31) years, without 
regard to algebraival'sign, and dividing by 2 obtained the results 
given in the first figure column of the followmg table. The 
registers of St. Petersburg, Barnau], Greenwich, Adelaide, and 
Melbourne similarly treated gave the results shown in the five 
subsequent columns, and those of Calcutta and the Mauritius the 
figures of the two final columns, 





























Ekaterinenburg.| St. Petersburg | Barnaul | Greenwich. | Adelaide. Melb@urne. Calcutta. Mauntius 
1 years. 1 years 23 years. ears. 8 years, 26 years, 18 years. 
anuary : £ 089 ł 045 | +09 £ 024 + O28 + Ol 5 +017 
ebruay ., “086 "045 l "05: 026 “016 ‘013 027 
March ® h *o60 031 ~ (O75 "021 O14 ‘O12 020 
April 5 ‘057 *027 ‘052 "020 "025 O13 ‘oy 
May 35 ‘O31 "022 «034 ‘054 036 *o16 "O1z 
June i *029 e "024 "04 066 "049 ‘O10 O16 
July x 026 ‘O21 “o2 "054 *046 "O15 “O15 
August : 037 "024 032 *036 034 ‘O13 ‘OIL 
September . 046 2'023 "052 e’ °033 043 “O10 “009 
October... ©.. "049 oag® 1055 "33, "034 . ‘Org “009 
November 086 "39 “CQ e "O31 026 *OI4 “org 
December “098 "O47 “089 016 Ors a e ‘o10 018 
e e Li 
e e e 
I am not aware whether the climatic features exhibited by this | able significance, t Calcutta the variability of pressure is 


table have before been noticed, but they seem tochave consider- 


nearly the same.ag all seasons of the year, while at the Mauritius 
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it depends apparently én the comparative frequency of cyclones ; 
but at all the extia-tropical stations it is from two to three times 
as great ın the winter months as in the summer, and especially 
so in the two months December and January. Hence (excluding 
the case of the Mauritius) the less direct the action of the sun, 
the greater the vicissitudes of the atmospheric pressure. 

The question now presents itself, ‘‘ How far is that cyclical 
variation of pressure which conforms to the sun-spot period, 
dependent on the variation of the summer and winter pressures 
respectively?” It is obvious that the reply to this question 
must have a veiy important bearing in indicating the physical 
cause of the oscillations. If it be essentially a phenomenon of 
the summer’ months, we may be justified in regarding it as a 
possible effect of the more or less direct action of the sun on 
the continental land surface; but if it be, solely or even mainly 

ependent on the winter variations, no such explanation 13 


admissible. It must, then, rather be ‘regarded as an effect , 
produced under negative conditions to compensate an oppagite 
effect which is due to the direct action df the sun elsewhere, 

To asceitain this I have taken separately the means of the 
four months November to Februa, and May to August, for 
the stations St. Petersburg, Ekaterinenburg, and Barnaul, in 
each successive pair of years or year ; and since the figures thus 
obtained showed irregularities which somewhat masked the 
periodical variation, I smoothed the original values by substi- 
tuting the mean of three consecutive summers or winters for the 
onginal mean forming the middle term of the triad, I have also 
done the same for the tropical stations Singapore, Batavia, and 
Port Blair, and give the results in the following tables. The 
smoothed mekns are illustrated by the six pairs of curvesin Fig. 2, 
the summer and winter curves beng drawn to the same horizontal 
lines of reference, the former dotted, the latter continuous, 
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RUSSIAN STATIONS. 
















































































— e 
Summer meant Smoothed summer means. Winter means. Smoothed winter means. 
Year. 
‘St. Pet. Ekat. Bara St Pet. Ekat. Barn. St. Pet Ekat. Barn. St. Pet Ekat. | Barn. 
——— - v 
1847 | +036 | +'063 | + ‘or — — — +'228 | +'219 | +078 | +'o25 | +'ozo | +'o05 
1843 —'033 | -—’032 | +°0 +°'006 | +°025 | +°017 | —'Ii44 | — ‘088 | -033 | +°037 | +°076 | +‘o2I 
1849 | +°016 | +*045 | +030 | +'orr | -+'024 | + "OIL | +°063 | +°097 | +7020 | — ‘053 | —*o52 | —'023 
1850] +*049 | +°058 | —‘co4 | +'or7 | +°047 | +013 | —'r30 | —"166 | -'o54 | —‘org | +'orż | +012 
1851 | - ‘O15 | +°039 | +'o12 | +'030 | +°024 | —’oor | —‘oro | +°106 | +°'070 | —'o57 | -'co3 | +'026 
1852| +'o55 | —‘o2z5 | —‘oI2 | +'oro | —‘oo5 | —‘oor | —"03r | +'ogr | + 062 | +028 | +'ogo | +1013 
1853] -—*oog | —*o30 | —‘004 | +°022 | +'002 | —*o06 | +7125 | —*008 | —'093 | ~*‘026 | +007 | +°088 
1854 | + ‘org | +*o61 | —'o02 | +‘o19 | +°020 | ~*oor | —'172 | —‘oar | +055 | -—‘o12 | -—‘o20 | —*o13 
1855 | +°047 | +039 | +°004 | —‘orl | +'or9 | — ‘004 | +012 | -—*032 | —'or4 | —*088 | —*039 | —'orz 
1856 | -—*o98 | —*033 | —“OI§ | —‘org4 | — 008 | —‘o0g | —‘104 | — 065 | —‘ogo | +013 | +°O5r |--'053 
1857 | +°008 | —‘o20 | —‘o17 | —'or7 | —*030 | — ‘02 +31 | —'057 | — "0S ~*o14 | —'068 | —'057 
1858| +°038 | — ‘038 | —'037 | +'o45 | -'028 | —‘o2 — 068 | ~*o%2 | — ‘02 t044 | +°002 | —'oro 
1859 | + ‘088 | -'027 | -—‘o3r | +'036 | —'0o25 | —'o3r | +070 | +146 | +'o5r | +'072 [.+ 097 | +'or4 
1860} —‘o19 | —'or0 | -026 | +'or4 | — ‘025 | —'032 | +°214 | +°226 | 4+°032 | +092 | +093 | +°006 
1861 | —*026 | —‘039 | ='o40 | -026 | —*067 | —"o52 | —'coy' | —'og2 | — 7058 | 4'028 | "+7063 | -'or4 
1862} — ‘033 | —*152 | —‘ogr | —‘o2g | —*068 | — ‘068 | —°123 | +055 | —'030 | —°037 | - ‘013 | - ‘org 
1863 | —'029 | — or3 | — O73 — 039 | — ‘032 | —"025 | + ‘O19 | — ‘002 | 4+'031 | —'or7 | +'or5 | -‘or3 
1864 | -—‘os5 | +°068 | + —'027 | —'c02 | +003 | +°052 | — "007 | —"054 | 4+°020 -|= 025 | — ‘012 
18654 +'o02 | —*o61 | —’006 | —‘o27 | +" +026 | -orx | — ‘067 | —"026 | - o60 | —'076 | —°023 
1866 | -'028 | +'oo4 | —"005 | —‘orr | —‘or +004 | —‘221 | —‘154 | - ‘O12 | —*134 | —'Iiro | - ‘024 
1867 | -—*oo8 | +'oo4 | +'022 | + ‘orr | +°003 | +’or4 | -"170 | —‘1I0 | —‘059 | —~'I49 | —‘og2 | - ‘016 
1868 | + ‘069 o +025 | +'or6 | +040 | +7043 | -057 | —'or3 | +7005 | —'o50 | +7039 | +'or5 
1869| —‘o14 | +'rr7 | +°081 | —'o03 | +°038 | +°036 | +°076 | +239 | +'ri4 | +043 | +°068 | +'024 
1870| — 063 | -'o02 | +'0o03 | —'o46 | +'035 | +022 | +*109 | +*o22 | —'0o24 | + 098 | +122 | +'040 
1871 | + ‘o6r | —'oo9 | —‘or7 | ~‘o2r o —"or7 | +'108 | +'148 | +072 | +°084 | +*029 | ~ oor 
1872| +'o62 | +'orr | —‘038 | -'oo4 | +'0o03 | —"or7 | +035 | -040 | —"045 | -'oo4 | +'036'| —'or3 
1873| -—*o13 | +'co6 | +'003 | +'oro | +'005 | —'or3 | —°156 | —-'ar | —'o65 | -029 | +°024 | -'or5 
1874| ~—‘o1g | —'o02 | —-'oo3 | ~‘oor | = 'oo4 | —‘oor | +°035 | +°113 | +065 | —'or7 | +'0o29 | -'oro 
1875| +030 | —-'or5 | —'0o04 | +'or5 | +'org | +00. +'070 | —*025 | —'030 | +'063 | +'039 | + ‘030 
1876| +033 | +'o61r | -+'org | +022 | 41042 | +03 +°085 | +°030 | +7056 | +'093 | +044 | + ‘O8r 
1877 | +'002 | +'o8o | +094 — — — — =n an =i _ ~ 
INDO-MALAYAN STATIONS. $ 
Summer means, Smoothed summer means. Winter means. Smoothed winter means. 
Year. Year 
Sing. Bat, | P. Blar. | © Sing. Bat. | P Blair. | Sing. Bat, | P Blair. | Sing Bat. | P. Blur 
1866 — o — — — — — — ‘orl _~ — — — 1866-67 
1867 — — 0190 — — +005 — — +017 — — + ‘ol ~m 1867-68 
1868 — +024 | +022 — +005 — — +038 | +7050 — +° ~ 1563-69 
1869 | ~- 02 + oor | — "006 —. | +'002 | - "006 | -° —'030 | — ‘037 — — "004 | æ'009 | 1869-70 
1870] ~— ‘04: —'020 | —'035 | —'ʻoz4 | —*o07 | —'oro | —‘or —'021 | —'039 | — ‘027 | —‘o2r | —*023 | 1870-71 
1871 | —‘oor | — ‘oot | +010 | —‘o23 | —'or2 | —*o2zq | org9 | —'or2 | +°006 | — "02g | —'o24 | —‘o22 | 1871-72 
1872| —*020 | -— o1§ | —*026 | —'or4 | —'oro | —'or2 | —*037 | —°038 | —°0}3 | —‘orr | —'orr | --oo2 1872-73 
1873| —‘022 | ~°o13 | -.org | —'or3 | -orą | —cor7 | +024 | +°018 | +021 o —"O12 | -'013 |1873 74 
1874| +'o03 | —='0o13 | — ‘007 |>= 'oo2 | -'orz | —'o07 | +'or2 | —'or6,| —*028 | +'or8 | —'oo5 | + ‘003 | 1874 75 
1875| +°o14 | -009 | +'o04 | +'or —'o09 | $'0oI | +'or —"OI6 | +'0I15 | +'o2t | +'oor | +'org | 1875-76 
1876 | +'029 | —‘cog | +005 | +°028 |, +'of2 | +017 | +032 | +°034 | +°043 | +°028 | +'or6 | +7034 | 1876-77 
1877| +'042 | +'047 | +°04r'| +'oz4 | +'or3 | +'org |°+ 033 | +'oerg | +°043 | +'007 | +'or8 | 0o21 | 1877-78 
1878 | +'002 | ~ ‘004 | gt ‘01g — > | — — — — 023 — — — 1878 79 
Ps g S e 








In these tables and figuresdhe true nature, of the oscillation is 
sufficiently obvious. At Singapore, nearly on ghe equator, both 





seasons ef the year show an osĉillation of the same kiad and 
nearly of the*same amplitude. At the other intertropical 
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stations, both north and south of the lme, the difference, if any, 
is bpt small. It would appear, however, that both at Batavia 
and Port Blair, and at Bombay (judging from the curves 
given by Mr. Chambers in his communication previously refened 
to), that the oscillation wheng thé sun is in southern declination 
is slightly greater than that pertaining to the summer of the 
northern hemisphere. At the Russian stations, however, the 
oscillation of the opposite is entirely restricted to the winter 
months, and is therefore far more pronounced in the winter 
curves in Fig. 2 than in the mean annual curves in Fig. 1. 
Hence ıt follows that the direct action of the sun on the tropical 
region is to produce an oscillation such that the pressure is 
lowest when the sun is most spotted, and it is as a compensation 
to this action that in the winter season an oscillation of the 
opposite character is set up on the plains of European and 
Asiatic Russia; possibly also in the Arctic regions, but this 
requires verification. Andlogy would lead us to anticipate the 
existence of a similar oscillation in Antarctic latitudes when the 
sun is in northern declination, but perhaps less concentrated 
g phically owing to the absence of any dry continental land 

ace, corresponding to the Siberian and Russian plains, This 
point must remain for future inquiry. 

While on the whole the Russian curves exhibit the oscillation 
so distinctly and strongly as to leave no room for doubt as to its 
reality, they show, nevertheless, that it is liable to great dis- 
turbances, which at times are so powerful as entirely to neutralise 
the effect. This will be very apparent ıf curves be drawn with 
the onginal values in the first three columns of the table above 
given for the winter months ; but the most remarkable instance 
is that afforded by the winter of the year 1877 (at least of the 
first two months, for J have not yet received the volume of the 
Russian Annales for 1878). The mean pressme of December, 
1877, at stations in Western Siberia, exceeded any on record 
during the whole period of thirty-one years comprehended in 
the registers before me; and it is not a little remarkable that 
in the previous July (the mid-winter of the southern hemisphere) 
an equally excessive, and (in the eight years for which I have 
registers) unprecedented pressure characterised South-eastern 
Australia. ‘These accumulations of pressure were, doubtless, 
intimately connected with the similar phenomenon which charac- 
terised the intervening Indo-Malayan region mm 1876-78, but the 
attendant circumstances are as yet by no means fully worked 
out. 

With respect to the nature of the physical causes which pro- 
duce that alternating oscillation of pressure between the Indo- 
Malayan region and the Russian plains, which conforms to the 
snn-spot cycle, our knowledge is still far too imperfect to allow of 
my attempting any exhaustive analysis. It may, however, be 
not wholly uninstructive to recapitulate some of the results of 
recent inquiry which bear upon this pomt, even admitting, as we 
must do, that in certain respects they require furtbemvenfication. 
Such as they are, they indicate a possible explanation, which I 
will set forth as briefly as possible. 

Among the best established vauations in terrestrial meteoro- 
logy which conform to the sun-spot cycle, are those of tropical 
cyclones and the general rainfall of the globe, both of which imply 
a corresponding variation in evaporation and the condensation of 
vapour, Now the vanation of pressure with which we have to deal 
evidently has its seat in the higher (probably the cloud-forming) 
strata of the atmosphere. This is not only illustrated in the 
present instance by the observed 1elative excess of pressure at 
the hull stations as compared with the plains, but also follows as 
a general Jaw from the fact established by Gautier and Koppen, 
vr., that the temperature of the lowest stratum varies in a 
manner antagonistic to the observed variation of pressure. It is 
then a reasonable inference that the principal agency in pro- 
ducing the observed reduction of pressure at the epoch of sun- 
spot maximumes the more copious production and ascent of 
vapour, which may operate in thiee jdifferent ways. First, b 
displacing air the density of which is $ths greater ; second, b 
evolving latent heat in its condensation; and thirdly, by causing 
ascending currents, and thus reducing dynamically the pressure 
of the atmosphere as a whole. The first and gecond of these 
processes ġo not indeed directly reduce the pressure, but only the 
density of the air statum, while they increase its volume. In 
order, therefor, that the observed effect may folltw, a portion 
of the higher atmosphere must be removed, and tlus will neces- 
sarily flow away to ons where the production of vapour is at 
a minimum, viz., the"polar and cooler portion of the temperate 
zones and mope especially those where a cold "dry lati surface 
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radiates rapidly under a winter sky. 
great northern plain of 
north of the Altai, 


Stich an expanse is the 
European Russia and Western Siberia 
H. F. BLANFORD 
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Royal Society, March 4.—‘‘On the Dynamo-Electric 
Current and on certain Means to improve its Steadmess.” By 
C. William Siemens, D.C.L., F.R.S. 

The author, after alludıng to the early conception by Dr. 
Werner Siemens, of the dynamo-electric or accumulative principle 
of generating currents, makes reference to the two papers on the 
subject presented, the one by Sir Charles Wheatstone and the 
other by himself, to the Royal Soclety in February, 1867, Tite 
machine then designed by him, and shown in operation on that 
occasion, is again brought forward with a view of indicating the 








progress that has since taken place in the construction of dynamo- 
electrical machines, particularly those by Gramme and Siemens 
von Alteneck. The paper next points out certain drawbacks to 
ihe use of these machines, both of them being subject to the 
disadvantage .that an increase of external resistance causes a 
falling off of the current ; and that, on the other hand, the short 
circuiting of the outer resistance, through contact between the 
carbon electrodes of an electric lamp, very much increases the 
electric excitement of the machine, and the power necessary to 
maintain its motion, giving rise to rapid heating and destructive 
sparks in the machine itself. 


























to, pointing to the fact that a powerful current is set up in the 
shunt circuit of a dynamo-electrie machine, which circumstance 
has sinfe beep taken advantage of to some extent by Mr. Ladd 
and Mr. B ineconstructing current generators. 

‘The principal object of the paper is to establish the conditions 
under which dynamo-electric machiaes worked on the shunt 
přnciple tan be made to give maximum resulte., A series of 
tables and di are given, the results of experiments con- 
ducted by Mr. Lawckert, electrician, employed at the author’s 
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works, which lead up tthe conclusion that, in constructing such 
machines on the shunt principle, the resistance on the rotating 
helix has to be considerably reduced by increasing the thickness 
of the wie employed, and that on the magnets has to be 
increased more than tenfold, not by the employment of thin 
wire, but by augmenting the length and weight of coil wire 
employed, We reproduce two of these diagrams, No. I refermng 
to the ald form of winding and No. 2 to the new. 

The results of this mode of distributing the resistances is sum- 
marised as follows :— 

1, That the electromotive force, instead of diminishing with 
increased resistance, increases at first rapidly, and then more 
slowly towards an asymptote. 

2, That the current in the outer cheart is actually greater for a 
unit and a half resistance than for one unit. 

“3. With an external resistance of one unit, which is about 
equivalent to an electric arc, when thirty or forty webers ale 
passmg through ıt, 2'44 horse-power is expended, of which 1'29 

orse-power 1s usefully employed, proving an efficiency of 53 
per cent, as compared with 45 per cent. in the case of the 
ordinary dynamo machine? 

4. That the maximum energy which can be demanded from 
the engine 1s 2°6 horse-power, so that but a small margin of 
power is needed to suffice for the greatest posyble 1equirement, 

5. That the maximum energy which can be injuriously trans- 
ferred into heat in the machine itself 1s 1°3 honse-power, so that 
there is no fear here of destroying the insulation of the helix by 
excessive heating. 

6. That the maximum current is apmoximately that which 
would be habitually used, and which the commutator and collecting 
‘brushes aie quite capable of transmitting. 

Hence the author concludes that the new machine will give a 
steadier hight than the old one with greater average economy of 
power, that it will be less liable to derangement, and may be 
driven without variation of peed by a smaller engine ; also that 
the new machine 3s free from objection when used for the 
purpose of electro-deposition. 

This constuction of mache enables the author to effect an 
important simplification of the regulator to work electne lamps, 
enabling him to dispense with all wheel and clockwork in the 
arrangement. The two carbons being pushed onward by 
gravity or spring power, are checked laterally by a pointed 
metallic abutment situated at such a distance from the ac 
itself, that the heat is only just sufficient to cause the gradual 
wasting away of the carbon in contact with atmospheric arr, 
The carbon holders are connected to the iron core of a solenoid 
coil, of a resistance equal to about fifty times that of the arc, the 
ends of which coil are connected to the two electrodes respec- 
tively. The weight of the core (which may be varied), deter- 
mines the force of current that has to pass through the regulating 
cou in order to keep the weight in suspension, and this ın its 
tarm is dependent upon the resistance of the arc. The result is 
that the length of the arc is regulated automatically, so as to 
maintam a uniform resistance signifying a uniform development 
of light. 

Linnean Society, March 4.—Prof. Allman, F.R.S., pre- 
sident, in the chawr.—-Mr. Middleton exhibited two skulls of 
Sabirussa alfurus, Less., from Borneo, which though quite 
adult, were both distinguished by unusual smallness of their 
tusks.—-Dr. A. Gunther brought forward two deep-sea fishes 
obtained during the Challenger expedition (Zcktodon and 
Scopelus) to ilustrate two kinds of metameric organs, first 
de:cribed by Dr, Ussow, which he described and designated as 
the lentreuslar and glandular hinds. Whilst admutung the great 
morphological resemblance of the former to an eye, he (Dr, 
Gunther) gave reasons which induce him to dissent from the view 
that they are organs of vision. He showed that their structure 
is not opposed to the view that they, like the glandular hind, 
are prgducers of light, and that probably this production of light 
or luminosity is subject to the will of the fish.—Mr. J. Jenner 
Weir, on behalf of Mr. Edw, A. Nevill, showed the stuffed head 
of a Prongbuck (Astelocapra americana), -hot by the tatter in 
the Rocky Mountains, August, 1876. On the median nasal 
region of this specimen, what appeared to be a short unbiauched 
third hoin was developed. On discussion of yhe alfnormality, 1t 
was suggested 1t might rather be an elongated warty growth then 
a true horn, after the type gf the rear ones. A further careful 
examinatio: into its structural conditions was recommended.— Ms. 
E. Morell Holmes read a paper on Codtolum gregarium, A. Braun, 
a new Brithh alga discovered at Teignwoyrh by the Rev. R. 
Cresswell. The author considers that the hypnaspores described 
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by Braun do not belong to Codio/um, but to another alga, usually 
found growing with it, ‘The growth of the plant and its frugti- 
fication, contrary to Braun’s suppositionglast through the winter 
and spring. Mr. Holmes also exhibited’ specimens of the fructi- 
fication of Chetopteris plumosa foynd in Britain for the first 
time by G. W. Trall, of Edmburgh. ‘The unilocular sporangia 
in this instance were in a more advanced stage than those figured 
by Areschoug, and the multilocular sporangia differed ın character 
from the illustration given by the last-mentioned Swedish 
naturalist.—Dr, Francis Day briefly recounted the peculiarities 
and descanted on the geographical distribution of a specimen of 
the Hebiidal Argentine caught near the island of Skye, October, 
1879. This fish has very rarely hitherto been got in the British 
waters. It is more often met with on the Norway coast, but its 
range extends southwards as far as the Mediterranean, It is 
supposed to frequent great depths and not to enter fresh water, 
A fish has been obtained m New Zealand, Argentina decagon, 
which seemingly quite corresponds with the foregoing, and ıt 
will be interesting hereafter, on further examination, to ascertain 
if they really are identical—The following gentlemen were 
elected Fellows of the Society :—Messrs. S. M. Bair-tow, J. T. 
Caimngton, R. M. Middleton, S. O. Ridley, T. Charters- White, 
and Prof. P. Martin Duncan, 

Mathematical Society, March t1.—C. W. Merrifield, F.R.S., 
president, in the chair.—Mr. W. J. Curran Sharp was admitted 
into the Society, and the following gentlemen elected Members : 
—Mr. C. S. Peirce, Johns Hopkins University, Baltimore, Mr. 
Emory McClintock, Milwaukie, Illinois, Prof. Seitz, Kirksville, 
Missouri, and Mr. E. Temperley, M.A.—The following commu, 
nications were mede to the Society :—Notes on a general method 
of solving partial differential equations of the first order with 
several dependent variables, by Mr. Tanner.—-Note on the 
integral solution of x? — 2 Py? = — stor + 2271n certain cases, 
by Mr. S. Roberts, F.R.S.—Notes (1) on a geometiscal form of 
Landen’s theorem with regard to a hyperbolic arc; (2) on a class 
of closed ovals whose mecs possess the same property as two 
Fagnanian arcs of an ellipse, by Mr. J. Griffiths. 

Anthropological Institute, March 9.—Francis Galton, 
F.R.S., vice-president, m the chair.—The election of Mr. 
George Morrison as a new member was announced.—Mr., Francis 
Galton deseribed the curious psychological fact of Visualised 
Numerals, on which he wrote a preliminary memoir in NATURE, 
vol xxi. p. 252, This paper we hope to publish in our next 
number, 

DUBLIN 

Royal Dublin Society, January 19.—Physical and Experi- 
mental Science Secuon.— Howard Grubb, M.E., in the chair.— 
Note on the conductivity of towmaline, by G. F. Fitzgerald, 
F.T.C.D. Theauthor pointed out that though tourmaline did not 
possess unilateral conductivity for currents of uniform intensity, it 
might for currents of variable intensity, and that the latter was the 
true analogue of its unilateral heat AEP Same ote on the 
construction of guard-ring electrometers, by G. F, Fitzgerald, 
F.T.C.D. In this paper the author shows the importance of 
having both the trap-door and guard-ring constructed of the 
came metalin order to msure a uniform distribution of electricity. 
—On the theory of the loud speaking telephone, by Prof. W. F. 
Barrett. The author expressed his doubts as to the accuracy of 
the received theory which attributes the diminution of friction 
that occurs on the passage of a cunent to electrolytic action, a 
film of gas being thereby produced, and hence a reduction of the 
normal ‘‘stiction” between the chalk cylinder and the platmum 
faced arm which vibrates the diaphragm. One objection to 
this theory is the enormous rapidity of the changes that must 
occu: and the difficulty of conceiving how the film of gas is to be 
got rid of, even 1f produced in an infinitesimal portion of time. 
Moreover, the author showed that even when the chalk was dry, 
in the ordinary acceptation of the word, the ation still took 

ace, excellent speaking being obtained from a cylinder that had 

en exposed for a morth to a highly heated room and not once 
touched with water since it had been in the author’s possession ; 
doubtless if the chalk were strongly heated, its insulation would 
be tog great and*the current would not pass. The tendency of a 
lased electric current is to enlarge itself, and it mighbe to this 
cause the phenomenon was due, But the electrogynamic action 
of the current should occur equally well between a metal cylinder 
bearing on the metal arm ; the author had therefore replaced the 
chalk cylinder by a polished brass cylindgr, and employing a 
microphose trannitter at the other end of the hne, the ck tng 
of a watch was perfectly well heard as soon as the*brass cylinder 
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was rotated, Whistling, too, was imperfectly heard, but not 
conversation, Here no electrolytic action could occur, and, 
therefore, the self-reguision of a current on itself or other 
electro-dynamic action was shown to be a vera causa. The 
repulsive action of a curgent in passing from one conductor 
to another, described by Gore, and usually attributed to the pro- 
duction of heat and local expansion at the points of contact was 
another possible cause. But the author questioned the ordi 
explanation of Gore’s experiment, and conceived it probable that 
both it and the variations of friction in the Edison telephone 
receiver might be due to a common cause ‘in both the currents 
passed from a bad conductor to a good one, and it was the 
opinion wf the late Principal Forbes, formed after much 
research and careful inquiry, that a peculiar repulsive force was 
called into play when both electricity and heat were transmitted 
from a bad conductor to a good one. From any point of view 
the subject was ond worthy of futher investigation, which the 
author hoped to give toit. In conclusion, the author described an 
arrangement whereby he had adapted the magneto-telephone to 
the revolving cylinder in the Edison receiver, so that instead of 
having to do the entire work of vibrating the diaphragm, as in 
the Bell receiver, the magnetic action of the current simply 
varied the friction on the cylinder, and so varied the nature of 
the oscillations of the diaphragm, which were set up by me- 
chanical means. But as much success was not_obtained as was 
anticipated, nor did the combination in one instrument of the 
chalk cylinder and the magnetic action give good results, the 
variations in friction being probably not synchronous, from the 
diirection of impulse not being always in the same way,—Natural 
Science Section.—G, Johnstone Stoney,! F.R.S., in the chair, 
—On an application of Prof. Rossetti’s newly discovered law of 
cooling to the-question of radiation of heat from the earth, and 
to problems of geological climate and time, by Rev, Dr. 
Haughton, F.R.S.—Dr, Frazer exhibited a specimen of Bopyrus 
sguillarum, parasitic on Palemon serratus, from the west coast 
of Ireland, also an antler of red deer obtained.from the Dodder 
bar in the River Liffey. 
PARIS 


Academy of Sciences, March 8,—M. Wurtz in the chair. — 
The mayor of Chatillon-sur-Long (Loiret), the birthplace of 
A. C. Becquerel, announced the opening of a public subscription 
for erection of a statue to Becquerel there, and the Academy 
willmgly entered. into co-operation.—On some applications of 
elliptic functions, by M. Hermite.—On the compensation’ of 
temperatures in chronometers, by M. Phillips. This relates 
chiefly to the perturbation known as the secondary error of 
compensation.—Chemical stability of matter in sonorous vibia- 
tion, by M, Berthelot. He operated in two ways—(1) Placmg 
substances in a vessel (of 250 cc. capacity) attached to one 
branch of a large horizontal tuning-fork vibrated electrically 
{about 100 simple vibrations per second), the @ther branch 
having an equivalent weight; (2) aona mhen m a large 
horizontal sealed tube, which was longitudinally vibrated by 
means of friction of a horizontal wheel with moistened felt, and 
gave 7,200 vibrations per second. The substances tried were 
ozone, arsenetted hydrogen, sulphuric acid in presence of ethylene, 
oxygenated water, and persulphuric acid. ere was no decom- 

osition, apparently, in any case,—New remarks on the heat of 
‘ormation of gaseous hydrate of chloral, by M. Berthelot. He 
points out what he thinks the causes of M. Wurtz’s non-success.— 
On the meeting of the two advance galleries of the great St. 
Gothard tunnel, by M. Colladon. This gives various interesting 
details. Juter alta, the volume of infiltrations in the south 
gallery attained 230 litres per second. M. Colladon’s com- 
pre-sors at the two ends of thé tunnel, sufficed throughout for 
ven.tlation, and the costly aspirating vessels required by M. 
HelBayg were not used. The difference of level at meeting 
was not over OO m, ; the lateral deviation less than o'2om, The 
total length measured in the tunnel was nearly 8 m, less than that 
calculated geometrically.—On the project of the inter-oceanic 
maritime canal ; letter from M, de Lesseps. He gives a directive 
memorandum addressed to the members of the Technical Com- 
mission (which has been organised in eight brigades, each having 
its specia? work), The health of the party is reported exeellent. 
~—The Presidgnt announced with regret the death of M. Zinin,, 
at. St. Petersburg, Correspondent in Chemistry.~-Inveshgation 
of the coefficient of regularity of motion in transmissions by 
cables, by M. Leaug¢.—Function of velocities ; extension of the 
theorems of Lagrange to the case of an imperfect fluid, by M, 
Breste.—Synphi and Entomophthores, by M., Giard.—Memoir 
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on the means-applicable to destructiop of phylloxrera, by Dr. 
Hamm, He advises applying, about the 1oots, sulphide of 
carbon with infusonal earth or Peru guano as an absorbent ; 
more of the sulphide can be thus applied without injuring the 
roots, and the evaporation is very slight He also points out a 
line of erimental inquiry to find a pathogenic champignon 
which would be fatal to phylloxera.—On the toxical influence of 
the mycelium of vine-roots on phylloxera, by M. Rommier, 
Where a mycelium with long white filaments was developed on 
phylloxerised roots keptin a vessel at 15° to 20° temperature, the 
phylloxera disappeared, whereas it multiphed in the contrary 
case.—M. Pasteur spoke in favour of seeking a parasite where- 
with to destroy phylloxera—as it would have been easy to 
destroy the silkworm race by means of the corpuscular para- 
site of pebrine. M. Blanchard, however, dissented ; remark- 
ing on the limited extent of parasite-ravages on a given 
species in nature; also on the domesticity of the silkworm as con- 
trasted with the wild independence of phylloxera. M. Pasteur 
replied showing the possibilities of experimental multiplication 
of parasıtes.—Epheme:ides of planet (103) Héra for the opposi- 
tion of 1880, by M, Callandreau.—Laws concerning the distri- 
bution of stars of the solar system, by M. Gaussin. The distances 
of the planets from the sun and those of the satellites from their 
planet are in keogietrical progression 4 = a 4*,—On the formulae 
of quadrature with equal coefficients, by M. Radau.—On systems 
formed of linear equations with a single independent variable, by 
M. Darboux.—Demonstraton of a theorem of Prof. Sylvester 
on the divisos of a cyclotomic function, by M. Pepin——Com- 
parison between curves of tensions of saturated vapours, by M. 
de Mondesir. The method descnbed furnishes an instrament of 
singular power for control of the results of experiments.—Action 
of electrolysis on turpentine, by M. Renard. Among other 
results the product monohydrate of turpentine is regarded as a 
psendo-alcohol, C,)H,gH(OH).—On the synthesis of aromatic 
aldehydes ; essence of cumin, by M. Etard.~—On lesions of the 
kidney in slow poiso by cantharidine, by M. Cornil.—On 
apparent death resulting from asphyxia, by M. Fort. Artificial 
respiration should be perseveringly practised for a number of 
hours (not yet determined) after apparent death.—On modifica- 
tions produced in the system by albuminoid substances injected 
into the vessels (third series: insoluble ferments), by MM. 
Béchamp afd Baltus. Pancreatine works grave disorder, and 
causes death where the proportion of it injected reaches about 
o'15 gr. per kilogramme of the animal’s weight. The substance is 
only partly eliminated by the urine, and then appears with all its 
characters. —On two new silicdtes of alumina and of lithia, by 
M. Hautefenille.—On the phosphates and borophosphates of 
magnesia and lime from the guano deposit of Méjillones (lat. 23° 
to 24° S.), by M. Domeyko,—On the composition of the waters 
of Cransac (Aveyron), by M. Willm.—On the pliocene delta of 
the Rhone at Saint-Gilles (Gard), by M. Collot. 





CONTENTS 


DISSOCIATION OPa CHLORINE, BROMINE, AND 


PacR 
Ionie. By Prof, 


Y E. Amsistrovc,F RS... s toa . x 461 
GLAISHER’S FACTOR TABLES... a s 1 s a ow so e we we ww HOR 
WHO ARE TRB IRISH? By A H. KEANE ..... Sw 6 464 
Oor Book Saxir:— 

Packard’s ‘‘ Zoology for Students and General Readers” . . . 465 
Tomlnson’s ‘‘ Principles of Agriculture” . . ... . = e 466 
Riley's “ Cotton-Worm” . s eas s . 466 
LETTERS To THE EDITOR :— 
C.F Gauss.—R TUCKER. s soa ee ee E E 457 
Trans-åtlantıc Longituden =C P PATTERSON . «s. a a o « 467 
The ‘‘ Zoological Record."g-E.C Rye s.a e.. 46 
A Museum ference —J ROMILLY ÅLLEN. 2. - 2. ew ee 4 
The Tay Undge Storm.—Rev. W. CLEMENT LEY. . . 468 
Strange Anthmetic —E.S. . . s 2 ee Bi, fades, ae Pay gs 468 
Fertilisation of the Grape Vine —J. HERSCHEL « . . 2 1s « 468 
EXPLORATION IN BORNEO. . s. so 6 so oer ee 468 
Tue Aupirnone (ith INustrateons) . 1 2 2 8 ae r 469 
Tus Exasuopopa (Hyaumar TRÉSL) a New Orper or Horo- 
THURIDFA. By Sir C. Wyvis Tuomson, FRS. (Iirik 
Illustrations). s s ssassn sro’ enr’ oe n’ EO 
NOTES a - 2s a we we oe he 8 wee ee oual o 473 
Our ÅSTEONOMICAL COLUMN :—~ 
Mmor Planets. a. 6 2 5 ee ee we o ce 475 
The Southern Comet . . es oa s os as e 475 
GEOLQFICAL NOTES :— 
Geological Survey of Saxony . «s. >s ss sanaa’ ‘ 475 
Geological Survey of Indit . . s e s e we ee , + 475 
American Geological Surveys . «e e e s» ere s_e r o > 476 
Imperfection of the “Geological Record”. 2. es > s e es 476 
EOGRAPHICALQNOTES . 6 e eA a Be ee ee - « 476 
N THE BAROMETRIC SEH-SAW BETWEEN RUSSIA AND INDIA IN THE 
u Sux-Srot Cyce. By H. F. Brawrorp . . ~ sze 6 = 6 s o 477 
SCIENTIFIC SERIALS e © eese erso Paar A 4 


SOCIETIES AND ACADMBIES . `. 
e 


' NATURE 


485 





THURSDAY, MARCH 25, 1880 


THE INSTITUTION OF NAVAL ARCHITECTS 


TRE recent annual meeting of the Institution of Naval 
Architects was remarkable chiefly for the number 
of interesting papers affecting the mercantile marine. 
There were three of special interest, viz., “On Causes of 
Unseaworthiness in Merchant Steameis,” by Mr. Benja- 
min Martell, Chief Surveyor to Lloyds Register; “On 
Cellular Construction of Merchant Ships,” by Mr. W. 
John, also of Lioyd’s Register; and on “Steel in the 
Shipbuilding Yard,” by Mr. W. Denny, of the well-known 
firm of W. Denny and Bros., Shipbuilders on the Clyde. 

The subject of Mr..Martell’s paper was, in view of the 
recent agitation in Parliament and elsewhere, deemed of 
such importance that the Council, contrary to the usual 
tule, devoted the whole of one day go its discussion. 
Certainly no better authonty could be found to guide 
public opinion in forming a correct estimate as to the 
true causes of the numerous recent losses of grain-laden 
vessels, than the author of this paper. The public, led 
in this matter by the not too-well informed zeal of Mr. 
Plimsoll, has too hastily ascribed these losses to the 
prevalent custom of lading grain in bulk, without adequate 
provision having been made for preventing the shifting of 
the cargo to one side, or the other, of the vessel, in case 
heavy weather should be encountered. Without ignoring 
this cause of loss in ill-designed vessels, Mr. Martell takes 
a far wider view of the matter, and ascribes these nume- 
rous disasters to the following ten principal sources :— 

“i, Weakness of structure from deficieft scantlings, 
combined with faulty construction in arrangement and 
workmanship, together with inferiority of maternal. 

“3, Deterioration, causing local defects and unsea- 
worthiness. 

‘3, Absence of proper control over cocks, valves, and 
pipes connecting the engines and boilers with the sea. 

oa want of proper arrangement of bilge pump suc- 
tions, and of suction pipes from sea and bilge, whereby 
water, from inadvertence or carelessness, can be min from 
the sea into a vessel. 

“4. Faulty and deficient pumping arrangements, pre- 
venting the accumulated water being pumped from the 
wings iù turn of bilge, after a vessel, from shifting cargo 
or other cause, has become inclined. 

“s, Breaking down of machinery, and the consequent 
falling off of the vessel into the trough of the sea. 

“6, Bad navigation—leading to collision or vessels 
running ashore. 

“9, Inefficient protection ofeopenings in the deck. 

“8, Hasty and improper baoue narima of grain 
cargoes in bulk, and deficiency of shifting boards or bulk- 
heads, or other means to pievent cargo from shifting. 

“9, Disproportionate dimensions of steamers, com- 
bined with undue height of double bottom, thereby 
cauSing, with some description of cargoes, deficiency of 
stability. . 

“to, Overloading.” 

Each of the foregoing causes has no doubt at some 
time or other claimed its victims, but as thg first’ six aie 
thoroughly well understood already,’ the paper deals 
chiefly with the fifth and thg last four. =, 

The breaking-down of machinery has probably Beeg 
the cause of more disasters than is generally suspected. 
It is well known that the first-class Trdnsatlantic steamers, 
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provided with the most powerful engines, have often in 
very heavy weather as much as they can do to keep their ` 
course in safety. It will readilf be seen that under- 
engined cargo steamers must under similar circumstances 
adapt themselves to a safe and practicable course, and 
can, when steaming full power ahead, only just manage to 
keep their positions, and may even in spite of all exer- 
tions drift astern. If in these cases the engines thus 
heavily strained become temporarily disabled, the vessel 
will refuse to answer her helm, and she will inevitably fall 
off into the trough of the sea, and be placed in the greatest 
danger. The same thing will happen, even if the engines 
work well, provided anything gogs wrong with the 
stearing-gear, which is often of an intricate character. 

The seventh source of danger, viz., inefficient protec- 
tion of openings in the deck, should be, one would think, 
easy enough to provide against, by properly covering and 
inclosing all hatches, stokeholds, &c. But the’ inclosing 
of these spaces is discouraged by the operation of the 
Tonnage Laws. The following extract will throw light 
on this question :— 


“The same may be said of the protection round the 
openings of the engine and boiler space. The best pfo- 
tection possible is an inclosed bridge house around the 
engine and boiler openings; but as the law at present 
stands, ıt encourages the ends of this bridge superstructure 
being left open instead of being closed by iron bulkheads. 

“ I was much struck with this a few months ago, when 
I officially visited a large number of steamers in course 
of construction in the North for the Atlantic trade, and 
on pointing out to the owners os builders the desirability 
of continuing the bridge house to the sides of the vessel, 
and inclosing it so as to secure effectively the casings 
round the engine and boiler openings against heavy 
Atlantic waves, I was invariably met by the observation 
that it would add too much to the working fexpenses of 
the ship, as this space would be measured for tonnage.” 


This clearly is a case for legislative improvement. 

The eighth cause, viz., the improper loading of grain 
cargoes, is the one which, above all others, engrosses 
public attention at the present time. There is no doubt 
but that grain, when loaded too hastily in bulk, will settle 
very considerably, thus leaving empty spaces between the 
upper surface of the grain and the decks, rendering the 
cargo liable to shift in bad weather. In such cases, ¢ the 
vessel have but a smali margin of stability, she may only 
too probably capsize. Mr. Martell describes the method 
of loading and packing grain in various types of steamer, 
and the means which are adopted in order to prevent the 
cargo in the hold from settling and from shifting. The 
efficacy of these means depends largely upon the way in 
which they are carried out. It is commonly supposed 
that by carrying the grain wholly in bags, this source of 
loss would be obviated completely. A Martell, how- 
ever, tells us that a cargo composed partly of grain, and 
partly of bags, cam be made just as safe as one containing 
nothing but bags ; and that on the other hand the loading 
of all grain jn bags will not cure the evil, if the vessel be 
deficient in stability, and if the other causes of danger be 
overlooked. & 

This question of deficient? stability seems to us of the 
most vital importance, and we commend the following 
expression of opinion of Mr. Martefl to the attentién of 
Mr. Plimsoll and the Board of Trade :— « E 
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“Tn fact, the figures themselves in the Table of Losses 
< show that there were as many coal-laden steamers as 
graif-laden steamers lost during the months of the past 
winter; and although it is possible for coal to shift simi- 
larly to grain, it is not a caygo which is prone to shift, or 
which would be considered dangerous in a fairly-designed 
vessel. In view of these facts there is nothing to show 
that the inherent deficiency of stability of the vessels, 
loaded as they were, might not have been as active an 
agent, if not a more active agent, in creating the disasters 
we deplore, as the shifting of the cargo.” 


It is pfetty evident from the author’s remarks that 
many of the steamers at present employed in the grain- 
carrying trade are, ill-proportioned for this purpose ; 
though their stability Would be amply sufficient when 
carrying heavy non-homogeneous cargoes properly stowed. 
The remedy proposed for new vessels is greater beam 
and a higher freeboard, combined with a depth of double 
bottom just sufficient for the [purposes of water ballast. 
For existing steamers of a dangerous type, the only 
remedy is judicious stowage. This may perhaps best be 
effected by lessening the weight of cargo between decks, 
and by bringing the vessel back to the load-line, by intro- 
ducing a corresponding quantity of water ballast into the 
tanks in the hold. The only inconvenience of this course 
would be to sacrifice a small fraction of paying freight ; 
a, trifling consideration when compared to the gréater 
security to human life. 

The problem of designing these vessels so as to suit the 

peculiarities of all kinds of cargoes is by no means easy. 
‘The requirements of a vessel which has only to carry 
heavy dead-weights stowed low, and one which carries a 
homogeneous cargo, like grain or coal, with a high centre 
of gravity, are very different; and when the same vessel 
has at different times to carry each description of loading 
it becomes necessary to effect a compromise between too 
“much stability in the first, and too little in the second 
case. In such cases it is best to err on the side of too 
much stability, and to correct this quality when heavy 
dead-weight cargoes are carried by raising the weights as 
far as possible. 

Mr. John’s paper “ On Cellular Construction of Merchant 
Ships” is interesting, as describing a recent return to the 
system of longitudinal construction, first introduced by 
Mr. Scott Russell over thirty years ago, and carried out 
by him in numerous iron vessels, notably the Great 
Eastern and the Annette. Mr. Scott Russell first in- 
vented this system in order to supply a great want in the 
iron vessels of that day, viz., deficient longitudinal 
strength. Since then, however, the longitudinal strength 
of merchant ships has been amply provided for by the 
introduction of solid keelsons, skin platings, and of iron 
decks. The present reaction in favour of a longitudinal 
system bf construction is, as Mr. John is careful to inform 
us, due not to’ the necessity for providing additional 
strength, but to the opportunities which it gives of incor- 
porating water ballast tanks into the structure of the 
bottom of the vessel. The details of this paper, which is 
one of great interest and importance to practical ship- 
builders, are of too technical a character to be put before 
our readers, 

There are few questions of more practical importance 
to béth shipbuilders &nd owners at the present time, than 
the subdtitution of steel for iron in the copstiuchon of 
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ships. The greater strength of the new material renders 
lightened scantlings possible, and the weight thus saved 
in a vessel’s hull represents so much addition to its cargo- 
carrying capacity. Mr. Denny’s paper ‘On Steel in the 
Shipbuilding Yard” is a most valuable record of his 
firm’s experience in the use of steel, and it will be a sub- 
ject for sincere congratulation to all those who are 
interested, that Mr. Denny has pronounced the new 
material to be absolutely trustworthy in every respect, far 
more so indeed than wrought iron. At present the most 
vexed question in connection with the use of steel is, what 
limits of tensional strength shall be allowed. If it be 
wished materially to reduce the scantlings of vessels it is 
clear that a material of much greater tensional strength 
than ordinary wrought iron must be made use of. On 
the other hand the milder and more trustworthy the steel 
the lower is its strength in this respect, while very strong 
steels are proverbially hard and brittle. The Admiralty 
and the two great classification societies, viz., Lloyd's 
and the Liverpool Underwriters’ Registry, have each at 
present different limits of tenacity. The Admiralty 
require that the breaking strength shall be between 26 
and 30 tons per square inch; Lloyd’s between 27 and 31, 
while the Liverpool Underwriters fix the limits between 
28 and 32 tons. The question as to which of these pairs 
of limits is the best, was mooted both by Mr. Denny and 
by Mr. West, the Chief Surveyor to the Liverpool Under- 
writers, who followed Mr. Denny with a paper on “Steel 
for Shipbuilding.” Both speakers inclined to the higher 
limits; in fact Mr. West went so far as to propose a 
minimum limit of 30 tons, and to have no maximum limit. 
He considers that a maximum limit is unnecessary, 
because the temper-bending tests in common use amply 
demonstrate whether or no the steel possesses the 
requisite ductility. 

On the other hand Dr. Siemens, under whose patents 
most of the steel used in shipbuilding is manufactured, 
spoke strongly during the discussion in favour of the 
milder and more ductile material. His grounds for doing 
so were that the extensibility and strength of each variety 
of the material were the same up to strains of 15 tons per 
square inch, and that this strain is a long way beyond 
anything which the material would have to bear in 
practice. 

There were only two papers of any importance bearing 
on the subject of the Royal Navy. The first was by Mr. 
Barnaby, and was a description of the Nelson class of 
protected cruiser. There are two of this class in 
existence at the present fime, viz. the Aeéson and the 
Northampton. They were originally designed as im- 
provemements on the Bellerophon and the /ron Duke, 
and viewed from this point they embody many novel 
features, constituting no doubt great improvements. 
The protecting armour in the newer vessels 1s mych 
more partial than in the older ones, but where it is 
applied the average thickness is 7°28 inches, as against 
5°28, repiesenting nearly double the protecting power. 
Again, the coal- -carryıng capacity of the Weéseu and her 
gister-ship is’ 1,200 tons, as against 645 tons for the 
Bellerophon and 460 tons for the Jron Duke. This is a 
most important ımprovement. Th fact the two last- 
famed vessels with their small coal-carrying capacity 
hardly deserve tke mame of cruisets atall. The armament 

e 


March 25, 1880] : 


NATURE 


48 





of the new ships beth in total weight as well as in weight 
of projectiles fired from the broadside, and right ahead 
and astern, is much superior to the older two. 

Mr. Scott Russell’s paper dealt with the true principle 
of the resistance of armour to shot. Like everything 
that comes from his pen, it is written clearly and forcibly. 
Tt advances for the first time a rational explanation of the 
great resistance of steel-faced armour-plates as compared 
with the old-fashioned armour. 

In addition to the above many other papers were read, 
some of them being of great interest and originality. 
For instance, Mr. MacFarlane Grey’s paper “On the 
Simplification of the Thermodynamics of Steam,” which 
however much we may object to the word simplification 
in the title, is nevertheless a singularly bold and original 
attempt to account fog many of the phenomena of steam 
and other effects of heat when applied to matter. Want 
of space however prevents our reviewing this paper in 
the way it deserves. The same remark applies to Mr, 
Merrifield’s description of Prof. Amsler Laffon's new 
instrument for calculating simultaneously the area, the 
statical moment, and the moment of inertia of any closed 
figure. 

Upon the whole the Institution of Naval Architects 
must be congratulated upon the very valuable and 
interesting nature of its transactions. It is only to be 
regretted, that on account of the large number of papers 
and the limited time for the meetings, so little time is 
often left over for discussion. 





THE LOCAL ENDOWMENT OF RESEARCH 


Bee GHAM enterprise and Birmingham manufac- 
tures are known all the world over. One of the 
piesent remarkable features of this hard-working provin- 
cial town is a gradual infusion of the apparatus of scientific 
culture, not beforeits time. Thus we have now a potential, 
college, to say nothing of an increase in the number of 
its educational institutions and scientific societies. One 
of the most recently founded of these institutions is the 
Birmingham Philosophical Society—a title which one is 
apt to associate with respectable dulness—a circulating 
library, and a well-stocked reading-room. But the Bir- 
mingham institution, founded only in 1876, is something 
very different, and bids fair to nval her well-known 
Manchester sister, Already has the Society published a 
third thick part of its Proceedings, containing a number 
of original papers that would do credit to a London society. 
But Birmingham ıs nothing if not innovating ; her poli- 
ticians founded a new school*of politics, and now her 
men of science have initiated a new departure in the con- 
duct of scientific societies. This will be plain from the 
following circular, a copy of which has been sent us :— 


“The Council, having taken into consideration the 
advisability of establishing an Endowment of Research 
Fund, will submit the following scheme for the considera- 
tion of the Society :— 


“ Scheme for Establishing and Administering a Fund for 
the Endowment of Research in Birutingham 
“The Council are of opinion that this Society would bé 
omitting a principal means of the advancement of science 
—the end for which all such associations exist—f i, 
neglected the question of the endowment of research. To 
maintain a successful irfvestigator ine his labours, even 
e 


— 


though no results of immediate or obvious utility can be 
shown to spring out of them, is of interest to the eom- 
munity at large. Indeed it is just because the practical 
usefulness of such work is not immediate or obvious 
that it becomes necessary to give special support; 
for, otherwise, it would have its own market value, and 
endowment would be superfluous. But the proper and 
effectual administration of an endowment fund is perceived 
to be so beset with difficulty as often to deter even those 
who recognise the principle, from advocating it in practice. 
Most of the dangers usually foreseen would, however, as 
a tule, be avoided, simply by the distribution of such 
funds from local centres, under such a scheme as is now 
proposed, 

“The Council are therefore anxious to establish a fund, 
in connection at once with the Society and the town, for 
the direct endowment of scientific research. And they 
are further of opinion that the eminent merits of Dr. 
George Gore, F.R.S., as an investigator of exceptional 
originality and success in the domain of chemistry and 
physics, clearly point him out as fittest to be the first 
recipient of endowment from the fund. In accordance 
with these views the Council propose the following 
regulations for the fund :— 

“I, That the fund be entitled, ‘The Birmingham 
Endowment of Research Fund.’ 2, That contributions 
be invited, payable either at once, or in instalments drs- 
tributed over a term of years, as individual subscribers 
may desire. 3. That the money collected be deposited 
with the Birmingham Banking Company, in the name of 
the Council of the Birmingham Philosophical Society ; 
and that all cheques on this fund be signed by the 
president, the treasurer, and one of the secretaries for the 
time beng. 4. That the management of the fund shall 
be in the hands of the Council gf the Birmingham Philo- 
sophical Society, who shall have the power of allotting 
such sums and under such conditions as they may deem 
fit to any one or more persons engaged in scientific 
research, for the purpose of assisting them in carrying on 
their investigations. 5. The Council shall present a 
report of their proceedings in connection with the fund 
at the annual meetings of the Society. 

“Subject to the approval by the Society of these 
General Regulations, the Council have resolved—1. That 
Dr. George Gore, F.R.S., be clected as the first recipient 
of an endowment from the fund. 2. That in order that 
Dr. Goreemay have greater facilities for continuing in 
Birmingham his original researches, if the sum collected 
permit, the amount of 150/, per annum for three years be 
allotted to him. 3. That the first cheque on the sum 
subsciibed be payable on the rst of July of the current 
year.” 


These resolutions were cairied unanimously at a full 
meeting of the Society on the 11th inst. It is not neces- 
sary for us to say a word in praise of the important 
mitiative which has thus been taken by one of the 
youngest of our provincial societies. The lessons to be 
derived from this action secm plain. Nothing, we think, 
could conduce more to the encouragement of scientific 
research in this country than the establishment” in the 
great centres of wealth or industry of funds similar to that 
with which the Bigmingham Philosophical Society have 
resolved to endow Dr. Gore. To so enormously wealthy 
a town as Birmingham what is I§o/. or even 1,500/. a 
year? And ‘need we remind practical Birmingham manu- 
facturers that in their own special lines the most lucrative 
results have been obtained from investigations that 
originally had no piactical ends ın view? Need we also 
remind them of what during the fast few years their 
balancé-sheefs have given evidence over and over’ again, 
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that this country is fast losing its old industrial supremacy 
throagh sheer lack of the scientific knowledge which other 
countries are turning t such practical account? But it 
is not on these groundsewe would urge the leading 
scientific societies in our great provincial towns to follow 
the admirable example set by Birmingham. Scientific 
research, for its own sake, is a worthy and ennobling 
pursuit, blessing those that give as well as those that 
receive the funds for carrying it on, when these are given 
in a genergus spirit and with a discriminating hand. We 
feel quite sure the Birmingham Philosophical Society 
would have not only little difficulty in raising the modest 
sum with which they haye ventured to start, but that the 
wealthy Birmingham manufacturers, and probably even 
the Birmingham Corporation, will see it to be to their 
best interests to make the fund a permanent one, and so 
-increase it as to produce wide and substantial results. 
' The example, it is to be hoped, will be followed by other 
provincial towns, as Manchester, Liverpool, Newcastle, 
and Glasgow, all of which have reputable philosophic or 
other similar societies, plenty of money to spare, and 
everything to gain and nothing to lose by such a wise 
and noble use of it. 

May we not also hope that the example set by this 
provincial Society will strengthen the weakness of knee 
which, in the opinion of many, the Royal Society has 
displayed in its administration of the fund which Govern- 
ment has committed to its care for the endowment of 
research? At Birmingham the endowment becomes an 
honour, and not an almg to be sued for on the “ proper 
form,’ and it is not frittered away so as to miss the 
real object of the creation of the fund. That some 
such fund is necessary seems to us clearly proved, if 
further proof were needed, by the action of the Bir- 
mingham Society; and the Royal Society will show itself 
scarcely worthy of its position as the leading Society 
‘of the kingdom and the only Society which demands 
original research as a condition of admission, if through 
feebleness or any false sense of dignity it should allow the 
modest sum it now administers to lapse fromeits hands, 
It need not fear that in administering this fund, and in 
taking all the trouble that must be taken to do so wisely 
and honestly, it sustains any loss of prestige. There are 
certain things with which to meddle would certainly be 
undignified on its part ; but in doing work of this kind it 
seems to us it is performing a proper function, 

Perhaps nothing would sooner convince our ignorant 
and one-sided politicians of the reality of science, and of 
the necessity for its national recognition than efforts 
similar to that begun at Birmingham, carried out in all 
our great industrial centres. In the somewhat humiliating 
agitatipn now being carried on all over the country we 
hear much frgm both sides of the country’s highest 
welfare; and yet not a single statesman of them all ever 


gives a hint that he knows what science really means, far’ 


less what important national issues depend upon the 
results of its cultivation. Let our great municipalities 
take the matter up as Birmingham has done, and weeare 
confident thatgvhile much will thus be done for the pro- 
motion of scientific research throughout the country, their 
action will not be without its effect upon the Government. 
For “while such action in the provinces is jn the highest 
degree desirable and laudable, it is no more a substitute 


for the national recognition of scierfce than municipal 
government is a substitute for a central administration. 

Meantime the Birmingham Philosophical Society, what- 
ever may be the final result of its enterprise, will be en- 
titled to hold an honourable place in the annals of Heh 
science. 





ECLIPSE OBSERVATIONS 
Observations made during Total Solar Eclipses. Collated 
by A. C, Ranyard, M.A., Sec. R.A.S. Memoirs of the 

Royal Astronomical Society, vol, xli., 1879. 

HE idea of collecting different accounts of the same 

eclipse, and breakıng them up, so that all descrip- 
“tions of one and the same phenomenon shoyld be found 
side by side, first originated with the Astronomer-Royal, 
who began to collect all accounts he could procure of the 
eclipse of 1860. As pressure of work prevented him from 
carrying out his idea, Mr. Cowper Ranyard took it up at 
his suggestion and gradually extended the plan, so as to 
include all the more important physical observations 
which have ever been recorded during total solar eclipses. 
This enormous work has now been published in a volume 
of nearly 800 pages, and there cannot be two opinions as 
to its usefulness and value. It must, however, be borne 
in mind that this'is a mere work of compilation, and the 
reader who expects to find a geneial and correct account 
of the conclusions to be drawn from the observed pheno- 
mena and the results which have ‘actually been arrived 
at, will be bewildered rather than instructed by the 
perusal of the book. The volume is simply intended to 
classify the observations which have been made, and not. 
to discuss them. A good/discussion is very much wanted, 
but it could hardly have been made by a single man, and 
certainly*not without consulting the chief authorities on 
the subject. It is of course impossible to avoid altogether 
reference to theories which have been proposed, and their 
comparison with observations for which they are supposed 
to account, but Mr. Ranyard has acted in this respect 
with commendable self-restraint, and whenever he departs 
from his general rule, he only makes us feel how grateful 
we ought to be to him, that he has not more often in- 
dulged in such vague, confused, and unsatisfactory dis- 
cussions as here and there disfigure the book, As it is, 
it will not be difficult to draw a pen through all state- 
ments involving debateable matters, and we shall then: 
have a volume which will do credit to its author and to 
the Society which has published it. 

In order to gain an ideg of the great variety of obser- 
vations which are dealt with in the volume, we have only 
to look over the table of contents. 

The first chapters contain accounts of phenomena of 
minor importance, yet of considerable interest. Most of 
these can also be observed in partial eclipses, such ag the 
occultation of sun-spots by the{moon, the darkness of the 
moon compared to sun-spots, the fringe round the moon’s 
limb, &c. 

: Chajher IX. contains an account of the remarkable 
esnaying shadow-Bands which have been observed just 
before and after totality. There, can be no doubt that 


these shadows originate in our own atmosphere; but 


whether the currents which give rise to them are pro- 
duced by the chiMing effect of the eclipse, or whether 
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they are always present, but only cast a visible shadow 
when the solar light is confined to a narrow crescent, we 
do not know. These bands were noticed a short time 
ago, without an eclipse, in Lord Lindsay’s observa- 
tory, and were then produced by the sun disappearing 
behind the mountains. The eleventh chapter treats of 
the brushes of light apparently emanating from the cusps 
of the sun during the partial phase. Prof. Stokes has 
offered an explanation of this phenomenon, and the ex- 
planation seems to agree very well with the drawings 
given by some of the observers. It cannot, however, be 

ereconciled, we believe, with the description given -by Mr. 
Brett, who observed them through his telescope and 
called them “ exquisitely defined.” 

“The subjécts of greatest interest and importance of the 
volume are contained in the three last chapters, which 
form about two-thirds of the whole volume. They treat 
of *Polariscopic Observations,” “ Spectroscopic Obser- 
vations,” and “ Photographs and Drawifigs of the Corona,” 
A good part of the chapter on polarisation may serve as 
an example of what the book might have been, had Mr. 
Ranyard more frequently indulged in theoretical specula- 
tions. We cannot of course go into any detailed criticism, 
but shall give two examples in order to justify our remarks, 
In the fist place, we think that Mr. Ranyard has treated 
the observations which elate to the polarisation of our 
atmosphere in the parts of the sky occupied by the corona, 
in a rather careless manner. It appears that one observer 
makes the polarisation vertical, one horizontal, and seven 
leave it doubtful whether the polarisation was vertical or 
horizontal. But on p. 255 all the observations which 
leave the matter doubtful are given as proving vertical 
polarisation, and about the one contradictory observation 
we are told that “it must be borne in mind that a half 
rotation of his instrument would be sufficient to reverse 
the position of the colours.’’ 

We are then informed that vertical polarisation is 
exactly what “we should expect.” But in a footnote on 
page 330 we are treated to some vague considerations, from 
which it “evidently” appears that the polarisation ought 
to be honzontal or exactly opposite to what we were first 
led to “ expect.” „And now we are informed that out of 
eight observations which have been adduced to prove the 
first statement, seven prove nothing, and the observation 
which we first had to set aside on account of the “‘half 
rotation” is now treated as the only good one. Of the 
one observation which contradicts this new result we are 
„told that “‘it seems, perhaps, more natural to assume that 
he commenced his observatiozes with the polarimeter in a 
vertical rather than in a, horizontal position.” 

Mr. Ranyard adds that this note must be taken as 
overriding the opinion expressed on page 255. 

_ What we should “expect” is not at all so “ evident” as 
Mı? Ranyard makes it out to be. If we confine ourselves 
to clouds, as Mr. Ranyard does, or to the reflection of 
sunlight from the surface of the illuminated parts of the 
earth, the polarisation would altogether depend on the 
distribution of the clouds, it would in all eases’ be very 
small, and a small change in the distribution might change 
the polarisation from ene plane to the other. The polari- 
sation due to reflection from unobserved pdrts of *the 
earth or clouds uniformly covering it, ought to be vertical 
aSwe might “expect,” in Mr, Ranyatd’s first statement, 


and not horizontal, as is “evident” in his second. Ifthe 
clouds are higher up a different result is possible. There 
is, however; a second and much*more powerful cause of 
polansation which is due nog to clouds, but to particlés 
which scatter the light without polarising it, but are not 
sufficiently dense to make the medium opaque or to form 
acloud. It is well known that in the neighbourhood of 
the sun the light is always’ polarised in a horizontal 
plane, and the cause we have mentioned seems to be 
the only one which can account for the fagts. Exact 
observations during total eclipses would be of great use, 
and might throw some more‘light on the subject, which 
has by no means been fully cleared up. A great deal 
more may be said on this question, but we have only 
made the foregoing remarks in order to show that the 
subject cannot be treated in the short offhand way adopte 

by Mr. Ranyard. S 

Our second remark refers to a somewhat clumsy 
mathematical investigation. Mr. Ranyard investigates 
the polarisation of the light scattered from an atmosphere 
of particles uniformly distributed within a spherical shell 
surrounding the luminous point 
that no conclusions whateve: can be drawn from this 
problem with regard to the corona. One of the sup- 
posed results, however, of the investigation rs that the 
light coming to us in the direction of the luminous point 
itself is polarised, and on this result Mr. Ranyard 
remarks—“ At first sight it might appear that at the 
central part of the corona the light should be entirely 
unpolarised, but it must be remembered that the illumi- 
nation of the particles adjacent to C will be very 
great, and the polarisation of the light dispersed by 
them will, it appears, overpower the non-polarisation 
of the light dispersed by the higher parts of the 
corona.” In this passage the atmosphere of particles 
referred to above is called the “corona, and C is 
the luminous point. Had Mr. Ranyard-ever asked 
himself the question in what plane the polarisation in the 
central part of the corona ought to be, the above passage 
could never have been written, for, reasons of symmetry 
would have been sufficient to show that no such polarisa- 
tion is possible. Nor is the reason why the formula 
breaks down in this particula: case far to seek. 

We turn with pleasure to the chapter on spectroscopic 
obseivations, not that we consider this chapter faultless, 
but because in it we have brought before us a greater 
array of facts and not so much theory. For any one who 
in future eclipses intends to follow up the results achieved 
with the spectroscope by previous observers, this chapter 
will be invaluable. In no case is the comparison of 
different observations of such importance as in spectro- 
scopy, and we are glad to have before us all the eyidence, 
positive and negative, on a great many partly still 
undecided questions. The last and longest chapter is in 
some respects the most mteresting. In it we have a 
careful comparison of the more important drawings and 
photogiaphg of the corona, made during a long series of 
ectipses, The symmetry of the corona abaut an axis, 
nearly cojncident with the solar axis, campot be doubtful 
any longer, but whether the axis of symmetry is really the 
sun’s axis or only approximately coincident, is one of the 
imporfant ppints which will have fo be decided during 
future eclipses. : 


We may mention 
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At the November meeting of the Cambridge Philo- 
sophical Society im 1878, I drew attention to some re- 
markable changes which the outline of the solar corona 
had undergone during recgnt years; the change seemed 
to be periodical, and the period seemed to be that of the 
sun-spots. In the Obses vatory for December I also made 
some remarks to the same effect. Pp. 496-501 of the 
volume before us contain short descriptions of the general 
shape of the corona during all the eclipses, of which we 
have drawipgs, and in all cases information on the number 
of sun-spots is given. 

The result seems to be altogether in favour of such a 
relation between the tw phenomena as I have pointed 
out. In the papers above referred to, as well as at the 
November meeting of the Astronomical Society in 1878, 
I also pointed out a still more remarkable, though perhaps 
more doubtful, coincidence. Itis generally found that the 
symmetry of the corona is not complete, but that one side 
is nearly always more fully developed, while the other is 
more contracted;° and this departure from symmetry 
seems to be related to a direction fixed in space. Thus 
the eclipses of 1868, 1874, 1875, 1878, which all happened 
near the minimum of solar activity, resemble each other 
in general character; but in the eclipses of 1874 and 
1875 the east* side of the corona was much wider than 
the west, while in 1868 and 1878 the west side was the 
broadest. Now the eclipses of 1874 and 1875 happened 
in April, whue the eclipses of 1868 and 1878 happened in 
August and July. The eclipse of August, 1869, resembles 

- also the two last mentioned in this departure from sym- 
metry, and the eclipse of December, 1871, does not show 

, any decided difference either way. If this remarkable 
connection of the general outline of the corona with the 
heliocentric position of the earth at the time of the eclipse 
should be confirmed, it would tend to show that the outer 
corona at any rate is of cosmic origin, and this view would 
be supported if it should be found, as is probable, that 
the axis of general symmetry of the corona is not exactly 
coincident with the solar axis. The connection between 
the sun-spots and corona would, according tosthis view, 
be reversed ; that is to say, the more disturbed state of 
the corona at the maximum would not be produced by the 
increase of sun-spots, but the sun-spots would ultimately 
be produced by a cosmic cause which has the same 
period. The next eclipse in 1882 will not unfortunately 
throw much light on this question, as it will most likely 
resemble the eclipse of 1870 or 1871. 

The great value of the book before us lies in the many 
suggestions for future observation which offer themselves 
on its perusal. It teaches some lessons which all of us 
who have ever observed eclipses or, are likely to observe 
them in future would do well to 1emember. Thus on 
reading over thg different and often conflicting accounts 
of one and the same phenomenon, we are struck with the 
insufficient descriptions of the apparatus and instiuments 
with which the observations have been made. We are 
told by an observer what he has seen and whgt he has not 
seen, but op trying to compare his account with that of 
others, we geyrally miss some important information. 
Observers with the spectroscope, for instance, generally 
do not tell us anything, or at any rate they do not tell us 
enolgh, about the width of slit which they have uged and 


T Owifig to a slip it was said in the Report on the Echpsg of 1875 that the 
west side was the widest in 1874 and 1875. i 


about the luminosity of their spectroscope. Observers 
with the polariscope speak of bands, vertical or hori- 
zontal, and their description generally fails where it is 
most wanted, and we cannot decide whether a certain 
polarisation has been observed, or one at right angles to 
it. We ought, however, to exempt the Washington 
observers from this general condemnation. The reports 
emanating from the United States Naval Observatory are 
generally a model in the accuracy of their accounts. 

The preparation of the eclipse volume has necessarily 
taken a good many years, and it would have been useful 
if some information had been given as to when different 
parts of ıt have been written. The Report of the Eclipse 
of 1875, for instance, appeared while the work was pro- 
gressing, and it is natural, therefore, that only those 
observations could be mentioned which referred to sub- 
jects treated in the last few chapters. Yet some informa- 
tion might have been given that the treatment of that 
eclipse is only istcomplete. The remark on p. 373 can 
only have been written before Mr. Ranyard could have 
known anything of the results which had been achieved. 

Asa book of reference to those interested in ‘eclipse 
observations, the present volume is, as we have already 
mentioned, of very great value. Our thanks are due to 
Mr. Ranyaid for the great trouble he has taken in its 
preparation. The blunders contained in it are so obvious, 
as a rule, that they will hardly mislead any one who is 
likely to make use of the book. ARTHUR SCHUSTER 


NICHOLSON'S TABULATE CORALS 


On the Structure and Affinities of the Tabulate Corals of 
the Palaggoic Period, with Critical Descriptions of 
Illustrative Species. By H. Alleyne Nicholson, M.D., 
D.Sc., &c., Professor of Natural History in the Uni- 
versity of St. Andrew’s. (London and Edinburgh : W. 
Blackwood and Sons, 1879.) 

HIS handsome post octavo volume contains a dis- 
quisition on a rather heterogeneous assemblage of 
organisms partly Ccelenterate and partly Bryozoan in 
nature, partly of uncertain affinities. Of the paleozoic 

Ccelenterate corals described, the major portion are pro- 

bably Alcyonarian, None of them, except perhaps 

Labechia, appear to belong to the Hydroids, the family 

of the Hydrocoralline being, as far as has yet been 

discovered, of comparatively recent origin, and not of 
older date’ than cretaceous deposits at the most, unless, 
as believed by Mr. Carter, Stromatopora and its allies of 
the Silurian formations are in reality closely related to 

Millepora. ` s 
Prof. Nicholson, in the recent edition of his “ Palæon- 

tology,” places Stromatopora amongst the sponges, and 

does not accept Mr. Carters conclusions. He seems in 
doubt about the true relationship of Labechia from the 

Upper Silurian, the similarity in the structure of which to 

the Milleporide was first pointed out by Dr, Lindström. 

The author himself, in conjunction with Dr. Murie, was 

one of, the first to investigate the finer structure of 

Labechia, and described his results in a memoir on the 

Strematoporoids, in the Fournal of the Linnean Society. 
‘The presentework commences with a short review of 

all those dorals which possess tabula: or transverse calca- 
reous partitions within their poxes or calicles, and which 
were formerly guped together by MM. Milne Edwards 
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and Haime on that account as a special division of the 
corals, the Zoantharia tabulata. 

By the researches of the late Prof. Agassiz, Prof. 
Verrill, Mr. Moseley, and others, these peculiar structures, 
the tabulæ, on which MM. Milne Edwards and Haime 
relied as the foundation of a natural group, have been 
proved to be of very secondary importance, and to exist 
in corals of most widely different structure in other and 
more essential particulars. 

Prof. Nicholson, in his preliminary review of the various 
different forms thus formerly brought together, describes 
the most important structural details of each, and assigns 
“them to their several places in the animal series. Some, 
as Heteropora, are, according to the late researches of 
Mr. Busk, of Bryozoan affinity, and Mr. Busk’s results 
have been so very recently obtained that this fact can 
only be explained in the book in a note appended to the 
preface. The Milleporide: and their allies are Hydroids, 
the Helioporidz and Heliolites Alcyongrians, the Pocillo- 
poridæ Madreporarians, The Favositide and Syringo- 
poride, notwithstanding the close relationship of the 
latter, in general appearance to the Tubiporine Alcyo- 
narians, the author refers, contrary to the opinion of 
Dana, Haeckel, and Zittel, to the Madreporaria, expecting 
“that they will find a place, though a special one, in the 
series of the Zoantharia perforata.” 

Twelve groups of tabulate corals in all are reviewed, 
namely, the Mulleporide, Pocilloporidz, Favositidz, 
Colummariade, Syringoporide, Auloporidx, Halysitide, 
Tetradiide, Thecide, Helioporidæ, Chaetetide, and 
Labechide. Itis to be hoped that so heterogeneous an 
assemblage will not be placed again side by side in 
scientific works, now that the wide differeftces by which 
its components are naturally separated are fully known. 
Succeeding the general introduction there follow in the 
book a series of chapters devoted to the description of the 
peculiarities of the families and genera of those of the 
above cited families of corals which are of Palzozoic age, 
with detailed descriptions of certain selected types and 
discussions on the affinities of each family, the affinities 
being in many cases as yet obscure. 

The text is illustrated by excellent woodcuts, and there 
are fifteen plates containing details of the structures of 
various forms as exhibited in microscopic sections. The 
whole cannot but prove of value to specialists who occupy 
themselves with the investigation of these difficult fossil 
organisms; but the matter of the book is necessarily too 
technical in character to allow of detailed 1eview with 
advantage to the readers of NATURE. Some of the 
descriptions of types and figures have appeared already 
in the Annals and Magasine of Natural History. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters as 
short as possible. he pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of corn, 
musications containing interesting and novel facts.) 7 


Dissociation of the’ Metalloid Elémenjs è 


TN the account given in NATURE, vol. xxi, p. 445, of M. Raoul” 
Pictet’s proposal to dissociat® the metalloideelements the follow- 


ing 1eason is given ag the ground of his belief that these elements 
are compounds :— . 

“t The spectrum of the sun wheng scrutinised with the most 
elaborate skill and knowledge reveals another very striking cr. 
cumstance. A large number of fhe substances regarded by the 
chemist as elements have now been recognised by the charac» 
teristic absorption lines of their spectra as existing in the heated 
matters surrounding the sun. The researches of Mr. Lockyer 
show that nearly forty of the metals are thus to be detected, 
But not a single metalloid is thus discoverable. Indeed so 
marked is their absence that the presence of hydregen in such 
great abundance is held by no less an authority than Mr. Dumas 
to be a convincing proof that hydrogen is a metal and not a 
metalloid.” ` a 

M. Pictet is doubtless unaware that for many years I have 
advocated the same conclusion. ‘The grounds I have given for 
this belief are twofold, firstly, that the peculiar chemical reactions 
of these elements on which the law of even numbers rests leads 
to this result ; and, secondly, that no spectrum of any one of 
these elements has as yet been found in the light of the sun or 
fixed stars. Oxygen, I may say, is not included in my list. My 
first published observations on this subject date from the years 
1866-1867 (‘Calculus of Chemical Operations,” part 1, Trans, 
R. S., 1866, p. 859, and Chemical News, June 14, 1867, p. 302). 
Last year I bad occasion to recur to this question, and in’an 
article by myself in the Philosophical Magazine, June, 1879, 
p- 430, the following passage occurs :— 

“Tt is a significant fact that a very large proportion of the 
class of elements which I have termed composite elements have 
not been found in the sun. In reply to inquiries on my part Mr. 
W. Huggins writes to me thus :—So faras I know, nitrogen, phos- 
phorus, arsenic, antimony, boron chlorine, iodine, bromine, have 
not been found in the sun. In one paper Lockyer suspects iodine. 
Dr. Miller and I found coincidence of the three lines of antimony 
with three lines in Aldebaran, Thongh this observation would 
show considerable probability of antimony in star, I do not think 
the spectroscope (two dense prisms of flint glass) was sufficiently 
powerful to make its existence there certain. In the case of 
nitrogen, no coincidence was observed in any of the stars. In 
my paper in the Zransactions of the Royal Society on Spectra 
of Nebule, I show coincidence of principal line with the strong 
line in spectrum of nitrogen. Now this line of nitrogen is a 
double one; and I was not at first able to be certain if the line 
in the nebula was similarly double. Subsequently with the 
powerful spectroscope I used for the motions of stars, I was able 
to make a certain determination of this point (Proceedings, R. S., 
1872, p. 385). I found the line in the nebula single and coin- 
cident with the middle of the less refrangible of the components 
of the double line. 


Nitrogen 


Red 


*. 





| 


Nebula | 








I say ‘middle’ because the line in the nebula ıs narrower and more 
defined than either of the two lines forming the doubledine. I 
made experiments to see if under any conditioms of pressure and 
temperature the more refrangible of the two lines fades out, so 
as to leave only the dne with which the line in the nebula is 
coincident. I did not succeed. So the matter stands. Is 
nilrogen compound? Are there any conditions under which the 
oneelme only appears? Has the line in the nebulasno real con- 
nection with nitrogen further than being sensply of the same 
refrangibility ? 
‘* Now we must either consider that the matter of these elements 
go abundant on the earth does not exist ir?the sun or stars (Which 
is hardly probable), or that they have passed intg forms of com- 
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bination in which they cannot be recognised by the spectroscope 
(which is also hardly admissible at that elevated temperature), or 
that they have been decomposed.” 

The important work of Victor Meyer on the behaviour of 
chlorine and iodine at elevated temperatures which must now be 
regarded as finally established by the experiments of which an 
account is given in the recent numbei of the Berichte der denischen 
chemischen Gesellschaft (March, 1880), and on which I ventured 
to offer some theoretical considerations ina paper which appeared 
in the ¥. Chem. Soc, last autumn, point in the same direction. 
It is difficult not to admit the force of sucha body of coincident 
evidence as that of which I have here given a brief outline. 

March 14 B. C. BRODIE 


. 
The Aurora at Last 


YESTERDAY, Wednesday, March 17, was a magnificently 
bright sunshiny day from eaily morning to latest evening ; and 
at 9 p.m, the aurora appeared, just as it used to do years ago in 
the last sun-spot cycle, and when that strange influence was in uts 
then vigorous existence; Your readeis were warned:last October 
that the sun-spots of the new cycle had then begun ‘‘1n earnest,” 
and now we have to chronicle the first of thei: aurora? fruits. 

Tt was a long low arc of mild quiescent light, about 2° in 
transverse breadth, 20° long, rising about 7° high in the middle, 
and sensibly dark between its lower edge and the horizon; the 
cenjre was over the north-north-west point of the horizon, but 
swayed slowly several degrees of azimuth on either side, To- 
wards 11 p.m. the arc began to bieak up into brighter pellets of 
light, and these shot fainter rays upwards, making a brilliant 
and variegated appearance fo. a few minutes, but apparently 
soon exhausting itself, for after that there remained only a faint 
ghostly image of the arc up to 1 a.m. ; all this bemg clearly 
visible to the naked eye, although a moon seven days old and in 
24° N. Decl. was shining brightly in the west, 

In the spectroscope, with a narrow alit, nothing but the’ one 
inscrutable citron-coloured fine appeared, its place in wave- 
numbers, per British inch, and as ascertained in both hydrogen 
and carbonic oxide vacuum tubes, being between 45592 and 


45690. PIAZZI SMYTH 
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A Museum Conference 


ALLOW me to deprecate most strongly any attempt to form an 
association having for its object to talk about museums, Museum 
officials either know their business or they do not. In the foimer 
case they have something better to do than to talk ; in the second 
case the less they say the better. The multiplicatiqn of con- 
ferences threatens to become a nuisance, and special conferences 
for every grade, class, and description of humanity will soon be 
proposed py fussy idlers. We shall be told that ıt is time to 

ve a conference of housekeepers, of lamplighters, of railway 
guards, boot-makers, beadles, perhaps ballet-girls, 

The fact is that endless time and trouble and money are wasted 
in England in maintaining .ubbishing local museums in the care 
of ignorant and pretentious curators, Conferences are not 
requied, but proper salaries for the curators, who should be 
educated and capable men ; were such men secmed by adequate 
salaiies they would soon make the museums ın their charge very 
different from what they now are. 

A curator with proper salary ought to be made to attend daily 
at his museum during office hours, and not allowed to leave it to 
take care of itself whilst he is lecturing here or there, or eking 
out his pey by hterature. ACADEMICUS 





w 

I am glad to see that Mr, Paton has, in NATURE, vol, xxi. 
P. 442, again rev.ved the subject of a museum conference, and 
offers to give his aid towards such attaming a piactical form. 
The desirability of a Museum Association was first suggested in 
an article in NATURE, vol. xv. p. 276, and this was followed 
by a more dedenite proposal for a conference by “J. P.,” and 
with the addition pf a letter in favour of the same object by Dr. 
Meyer nothing further was published about it. Thi$ looked as 
if the subject was not considered of any gieat impoitance, but I 
Belleye many curators yere decidedly in favour of it, and only 
awaited it assuming a practical form to give it t hearty sup- 
port, ‘The success which has attended the. Library ciation 
glive: every reason to believe that the formation of a similar 
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association of museum officials would lesd to equally good 
results. Apart from the benefits to be denved from an inter- 
change of ideas and results of experience, which, considering the 
vajed nature of museums and the many practical questions 
involved ın their successful management, could not fail to be 
considerable, there are many things affecting provincial museums 
generally that would be greatly advanced by united action. One 
of these, the distribution of the Bntish Museum duplicates, I 
should like to refer to. In the British Museum Removals Bill a 
clause was inserted at the instigation of Mr. Mundella, M.P., 
and Mr. Chamberlain, M.P., which states that ‘‘the Trustees of 
the British Museum may also give away any duplicate works, 
objects, or specimens not required for the purposes of the 
Museum.” Instead of giving away, however, I learn that the 
Trustees are about to sell by auction some of the duplicate prints, 
drawings, &c., in the Museum; and fearmg that. other dupli- 
cates might be disposed of in a similar manner I had the matter 
brought before Mr. Mundella, who obtained an interview with 
the Right Hon. Spencer Walpole, Chairman of the, Tiustees, 
and was informed that instructions had been given for duplicates 
in the Natural History Departments to We laid aside and cata- 
logued for distribution among the principal museums. This is 
somewhat reassuring, but why not treat all their duplicates in 
this way?—for it shpuld be 1emembered that provincial towns 
contribute their share of imperial taxes, 

I must not, however, occupy your valuable space with matters 
that ought properly to be discussed by such a conference as Mi. 
Paton suggests; and I hope that all who are interested in 
museums will heartily co-operate with Mr. Paton, whose great 
success 1u developing the museum at Glasgow and his extensive 
acquaintance with museums both in Britain and on the Continent, 
eminently qualify him to speak with authority on the subject. 

Sheffield Public Museum, March 23 E. HOWARTH 


A Method of Calculating the Expansion of a Substance 
on Vaporisation 


FLAVING occasion last summer to determine the-volume of gas 
which would result from the vaporisation of a given quantity 
of a certain solid, I made use of a simple way of obtaining 
approxunate results which may not prove uninteresting to some 
of your readers,unlegs, as is very likely, they lave already made 
use of ıt or a better way themselves, For purposes of illustra- 
tion we may take ıt'that I gram of hydrogen gas)occupies a 
volume of 11,200 c.c. `at normal pressure and temperature ; 
moreover, the weight of 1 c.c. of water is 1 gm. at o° C. 

Knowmg the atomic weight and specific gravity of any liquid 
or sold, we can now find the volume which I c.c. of it will 
assume on passing into the gaseous state by a simple ‘‘rale ot 
three” sum, 

For the weight of Ic.c, of the substance is given by the 
number which indicates its specific gravity; and the weight of 
11,200 &c. of its gas is given by its atomic weight, 

Hence ` 

Sp. BT y 11,200 = voL, 
at, wt. $ 
to which 1 c.c. of the substance expands on becoming gaseous, 





It is interesting to note that the fraction PE is the recipro- 


at. wt. 


cal of , which is the expression for the so-called atomic 





sp. gr. 
volume yok a substance, and thus the expansion of I c.c. of a 
solid or liquid as it becomes *gaseous may also be determined 
by dividing the number 11,200 by the atomic volume of the 
substance. 

In this way we find that I c.c. of sodium will occupy 474 c.e. in 
the state of gas, and icc. of potassium 249 c.c., or, what is 
the same thing, I c.c. of each of these substances in the gaseous 
state will occupy qh c.c. and 34, c.c. in the solid state resgec- 
tively. But equal volumes of gas under the same conditions of 
temperature and pressure contain an equal number of molecules, 
and hence $y C.c. and gi, c.c., the products of the condensa- 
tion of equal volumes of persun and sodium gas must contain 
an equal®@number of molecules, From this we readily deduce 
æ regl physical meafing for the fraction = wie or, in other 
words, for the empression ‘atomic volwme,” the significance of 
whidh, at first, was merely conjectured. Be 

Lists of homologous series of elements and compounds, with 
their ‘‘condensation numbers” attathed, give very interesting 
results ; I have only one such at hand, which I here give :— 
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A densa- 

RERA 5 Sp. gr. ae 
Ca Hie 29 o 600 230°7 
s Hia 36 0'628 192°3 
Ce Hu 43 0669 1742 
7 Hie 50 0'699 156°6 
a Fig 57. 0'726 142°6 
a Heo 64 0'741 132°9 
CoHs 71 0'757 1194 
CuHu 78 0'766 1100 
aHes 85 0°78 102°5 
CEs 92 0°796 97°0 
Ci sFgq 99 0'809 oy a4 
stla 106 0'825 8y 


* From this it will be seen that the amount of condensation of 
the gas, as it passes into the liquid state, becomes less and less as 
the molecular composition becomes more complex, and moreover, 
that the difference in amount of condensation of any two adjacent 
members of the series becomes diminished at the same time; thus 
the difference in condens&ition on passing from butyl hydride to 
amyl hydride is 39°4; from myristyl to benyl only 4'4 cc. 
If the fact that the sp, gr. of these substances has been taken at 
a common temperature, instead of at theig boing points be 
considered, it will be seen that the difference 1s really less marked 
than it otherwise would be. 

From the fact that an increase in the number of ‘atoms in the 
molecules is accompanied by a decrease in condensation, it would 
appear that a substance might be found which should possess 
the same, or nearly the same, specific gravity in the state of gas 
and solid, f.e., in which these states should become identical. A 
large number of atoms would have to enter into the formation of 
a molecule to bring about this result, though if there be any 
truth in the formula for albumin quoted by Herbert Spencer on 
the authority of Mulder, it must be approached by this substance. 
This formula—ro(CyH,,N,O,_) + SgP—gives us an atomic 
weight of 3912'5, and if we assume the specific gravity of 
albumin to be 2, this will give us— 


—?_ X 11,200 = 5'8 about. 
3912 
So that re.c. of albumin, on this assumption, would be only 
about five times as heavy in the colloid as, in the gaseous state. 
This fact ae help to throw some light on the peculiar proper- 
ties of colloids, and taken in conjunction with Hebert Spencer's 
reflections, on that most curious of all colloids Png eli 
; . J. SOLLAS 





A Claim for Precedence: 


In reference to the notice of Favre in NATURE, vol. xxi. 
p. 417, I shall be obliged if you will kindly allow me space for 
a few remarks, 

Credit for much valuable work is given justly to Favre, but I 
must be allowed to protest against having the few grains of corn 
belonging to others added to his well-filled granary. One of 
the discoveries ascribed to Favre in your notice is ‘ the relative 
diminution in the heat evolved by the combmation of a com- 
pound body compared with that due to the combustion of its 
varied constituents,” or rather, the cause of it. Now he was 
not the discoverer of this, but I was. In October, 1851, I pub- 
fished in the Philosophical Magazine a paper proving that decom- 
position absorbs heat, and exactly to the same extent that the 
previous combination of the comstituents had evolved it. I 
proved it by passing a galvanic current through water and finding 
the increase of temperature. This gave the heat produced by 
the resistance. lessened by the decomposition of the water. 
Then, to find the heat of resistance undimimshed by decompo- 
sition, I passed a similar current, as shown by a galvanometer, 
tbrough a platinum wire offermg’ the same resistance as the 
water, and surrounded by an equal quantity as in the first experi- 
ment. The difference of temperature in the two experiments 
was, of course, the heat absorbed by the decomposition. 

In'some twelve months or’so after this publication, Favre and 
Silberman published in vol. xxxvii, of the Annals de Chimie et 
de Physique, p. 507, the very same experiment to prove the samg 
principle, giving it as their own. : 

In 1852 a paper from me was read at the Belfast meeting of 
the British Association, and published the same yearpin Novem; 
ber, in the PAtlosophical Magazine, giving the first experiments 
made in thermo-chemistry 1f which To osition is taken into 
account, and showing the ‘principle: by which the heat of com- 
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bination of bodies can be known from that absorbed in their 
decomposition, and which has since been used in all theymo- 
chemical researches. ° 4 

This principle and my experiments were published six months 
afterwards by Favre and Silbernmn (Annales de Chimie ef de 
Physique, vok: xxxvii. p. 484) without allusion to me, 

These publications and dates are easily to be referred to. It 
is no matter of opmion whether I should be looked on ‘as the 
originator of thernio-chemistry as it at present stands, but it isa 
matter of fact that I am, as can be proved by the references I 
have given ; and I think I shonld not be acting wisely to allow 
the credit of much labour and thought which is due to m to 
be given to another, at least without protest. I do no of course, 
want to compare myself with Favre, but I certainly claim, and 
prior publication establishes for me, the discovery of the prin- 
ciple that originated all the thermo-chemistry of the day which is 
generally given to him; nor do I txpect that I will ever be 
given as an authority as long as scientific men can quote the 
names of Favre and Silberman; but I ask that, in fairness, my 
claim should be put on record, for although it makes very little 
difference to the world in general who first works out a discovery, 
yet to the individual whose only gain is the consciousness of 
having done it, the matter is quite a different thing. 

Parsonstown, Ireland, March 9 THostas Woops 





The Origin cf Man 


SEEING that the doctrine of evolution has gained ground now 
almost universally among naturalists, it is surprising that the 
problem of the origin of man does not raise up an army 
of investigators, resolved to establish it by ‘‘demonstratve 
evidence” on an unassailable foundation. 

It is true that this question has been engaging the attention of 
natwealists, and that individual explorers have devoted themsels es 
to its solution, but little, if any, sst/ad effort has been organised 
hitherto. Were the matter taken up with as much earnestnes 
as has been brought to bear on explorations in Assyria cr 
Palestine, or in the Rocky Mountains of America, it 1s hard to 
believe that this question would long remain unsolved. : 

If the organisation of a society for the purpose of prosecuting 
research of the kind above indicated were widely agitated, there 
would not be wanting, I am convinced, either members or funds 
to further its success. By a stong united effort—international, 
if necessary—there is no doubt success wculd be achieved. 

We are not utterly without a clue as to the time and place of 
man’s origin. At least such hints as we possess it is our duty to 
follow up instead of standing by in idle perplexity as to wheie | 
research should begin. 

We now know that it is useless to look for the remains of 
Simian man in deposits later than pliocene, since the remains of 
man—not Simian man, but man truly so-called—have been found 
in pre-glacial and pliocene deposits in the New World as well as 
in the Old, 

The simple fact of the distribution of man over both eastern 
and western hemisphereg having been accomplished as far back 
as pliocene times, compels us to suppose that man had probably 
originated not later than the latter part of the miocene age. 
The discovery of anthropomorpha (Fopithecus and Dryopithects) 
in miocene deposits, while as yet eocene strata have only 
yielded lower members of the primates seems to point to miocene 
times as somewhat near the date of man’s origination, So much 
for our present clue as to Zime. - 

Next as to the Place: Inasmuch as the tertiary formations in 
the New World have pioduced hitherto no higher members of 
the primates than inferior types of monkeys and lemurs, except 
the recently discovered remains of man himself in pliocene 
deposits, the ing may be confined to the Old Woilda ° 

the Old Wold the most northerly postion at which the 
remains of Anthropomorpha have as yet been found is about the 
foity-fifth parallel of,latitude, namely, in Switzerland and in the 
south of France. ‘ 

Now as the higher existing apes are only found in Western 
Tropical Africa and the Malay Aichipelago, while the lower 
apaes (the gibbons) extend mto Southern China apd Northern 
India. The migation, since miocene times, of the Anthropo- 
morpha, h& probably pasted along a grand Mate Line extending 
from China through Northern India, Baloochistan, Persia, Asia 
Minor into the south and south-west of Europe; and from this 
main line by wo Branches: one fio Southern Ching into 
Malaysfa, the ‘other from the region of the Cpucasus ¢hrough 
Syria, and pethaps Arabia into Afiica. : 
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The nearer the form and habits of man in his most primitive 
stige resembled those of the apes, the more in all probability 
would his habitat or range have been identical with theirs, 
‘Therefore an examination of miocene or early pliocene deposits 
along this lme and its divemgmg branches would scarcely be 
unattended with success in producing many fossil remains of very 
primitive or Simian man, 

I trust I have said enough to indicate the direction which 
inquiry ought to take as far as present evidence goes, and I hope 
that a gigantic combined effort may ere long be made by all 
vaturalists and all lovers of truth to attempt in a downright 
earnest manner the solution of this great question of the origin of 
man, . W. S. DUNCAN 





The Stone in the Nest of the Swallow 


WOULD any of your reatlers be hind enough to give me some 
information about the origin of the fable to which Longfellow 
refers in the folowing passage of his ‘‘ Evangeline,” Part I., at 
the end :— 

** Oft in the barns they climbed to the populous nests on the rafters, 

- Seeking with eager eyes that wondrous stone, wh.ch the swallow 


Brings from the shere of the sea to restcre the sight of ats fledghings ; 
Lucky was he who found that stene in the nest of the swallow i” 


Leiden, March 19 P. P. C. HOER 
Mus 





Carnivorous Wasps 


Sm DAVID WEDDERBURN’S inquiry (NATURE, vol. xxi. p. 
47) reminds me of my experience on this subject. Many years 
ago I was examining an apple-iree, when a wasp alighted on a 
Jeaf which formed a caterpillar’s nest neatly rolled up. The 
‘wasp examined both ends, and finding them closed, it soon 
clipped a hole in the leaf at one end of the nest about one-eighth 
of an inch in diameter, It then went to the other end and made 
a noise which frightened the caterpillar, which came rushing out 
at the hole. It was immediately seized by the wasp, who, finding 
it too large to carry off at once, cut it ın two and went off with 
his game. I waited a httle, and saw the wasp come back for 
the other half, with which ıt also flew away. 

After witnersimg such evidence of inteligence I have had a 
great respect for wasps, and gave ordeis to my gardeners never 
to destroy one. 

I gained some farther evidence of their carnivorous taste when I 
once took my children to Switzerland for a holiday, and on a butter- 
fiy hunting expedition. We had spread out the day’s find in the 
evening, and next morning I placed the boards ın the sun to dry. 
On looking at them some hours later I found nearly all the 
bodies gone, only the thorax and wings left ; and while examin- 
ing them a wasp alighted on the board, and I soon proved that 
he was the culprit, x 

I have no doubt that wasps are most serviceable to gardeners 
by destroying caterpillars, R. S. NEWALL 

March 21 - 





Intellect in ‘Brutes 


Some time since I obseived the following conduct of two 
spiders, which will show how they sometimes overcome diffi- 
culties in the way of capturing their prey. A rather large house- 
spider had its web m the comer of a room, and during the 
summer it feasted upon the insects that were unlucky enough to 
be caught. One evening I noticed a lai ge dipterous insect strike 
the web ; the spider darted out and succeeded ın fastening one 
foot of the fly. The spider then kept running back and forth, 
attaching a thread to a wing, then to a leg, which was soon 
broken py the violent efforts of the fly to release steelf. The 
spider worked without ceasing for over half an hour to secure its 
victim ; it then qfitted operations, and retired to a distant corner 
of its web. After seeming to reflect for a while what was best to 
do, it left the web, went up the wall eight br ten inches distant, 
and entered a crack m the ceiling. 1-+upposed at the time that 
the spider had been injured in the -cuffle, but what was my sur- 
prise after a few moments to see the spider comfng back, and 
close behind’ another followed; the iwo went on the web sfear 
tke centre, and swpped side by «ide, apparently congilting as to 
the best mode of attack. Then at the same instant both spiders 
darted upon the usect, one towards the head, the other towards 
the tail, So rapid went their movements 1 could hardly follow 
them. In ashor ume the insect was securely faotenede Both 
spiders then rettrned to the centre of the web, Soon after the 


friendly spider went to the crack in the c8iling, while the other | 
enjoyed the feast alone. A.M. 
North Manchester, Indiana, U.S., February 25 





Diatoms in the London Clay 


Your correspondent, Mr. W. H. Shrubsole, inquires where 
sections may be seen in the lower part of the London clay, He 
will find a good exposure in a brick-yard, half a mile south-west 
of Roydon Station on the Great Eastern Railway ; im another at 
Hadham Ford, on the Buntingford branch line, and several in the 
brick-fields near Bishop Stortford. In all these sections the lowest 
part of the London clay may be seen, resting upon sands, or 
oams, of the Reading series. Upon direct application, or 
otherwise, I shall be happy to supply Mr. Shrubsole with furthes 
information. W. H. PENNING 

Granville House, Finsbury Park, N. 
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VISUALISED NUMERALS 


INCE I addressed a preliminary memoir to you on 
this subject, so much “curious matter has reached 
me that I trust you will permit me to state my views 
afresh, and to deduce some inferences, Many of my 
readers do not and cannot visualise, and few have the 
habit in a pronounced degree. I must, however, be 
them not to consider their own minds ‘as identical wit 
those of every other sane and healthy person. Psycho- 
logists ought to inquire into the mental habits of other 
men with as little prejudice as if they were inquiring into 
those of animals of different species to their own, and 
should be prepared to find much in many cases that is 
quite unlike their own personal experience. 

Persons who have the tendency to use mental pictures 
as the symbols with which they carry on their processes 
of thought, do so especially in the case of numerals.’ 
Thus, when they think of “six,” the figure “6” arises 
before the mind’s eye more readily and vividly than the 
sound “six**echoes in their mind’s ear, or than any 
other perception of that numeral manifests itself. Now 
the peculiarity that I accidentally found out is this, that 
about one out of every thirty males, or fifteen females, 
not only visualise their numerals in this way, but also 
invariably assign to each of them a definite place in their 
mental field of view, where it seems to have a home. 
Thus 6 may always lie low down to the left, 7 may be 
found a httle higher and more to the front, and so on. 
It follows that whenever these persons think of a series of 
numbers, as I, 2, 3, 4, 5, &c., they always appear to the 
mind’s eye as ranged im a definite pattern or “form.” 
This form is stated in all cases to have been in existence 
at the farthest period to which recollection goes back, 
though in many cases it has insensibly grown until it 
included the higher numbers and even negative values. 
It is usually of a rambling wregular shape, and though 
constant for the same person, it differs very greatly in 
different persons. It may consist of a row or rows of 
faintly marked figures, suspended in the air or lying on 
a hazy ground, and when the mental eye travels along the 
row, each as it is looked at in succession becomes for the 
moment vivid. Or it may consist of a faint line with 
nothing on it, along which the eye is wont to travel unti? 
it reaches the place where the figure it wants is known ta 
reside, and then the figure starts into sight. Or it may 
be a haze penetrated by faint lines. Or there may be na 
figures at all in the line, but only dots denoting position. 
The planes on which the forms lie slope in some cases up 
to the heavens, in others down to an immeasurable abyss. 
They often start a little below the level of the eye and 
pise gently upwards, reminding one of what the appear- 
ance of objects on q table would be to a child whose head 
hardly Gvertopece it. All these fofms can be drawn ina 
way more‘or less satisfactory to those who see them, and 
I have now received nearly eighty drawings, in about 
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qual proportions from either sex. I exhibited copies of 
fifty-four of them (made by a camera lucida) at the 
Anthropological Institute on Tuesday, March 9, when I 
read a paper on the subject. The meeting was attended 
by several of my correspondents, who are well known in 
the scientific world, and who explained to the meeting 
their respective forms. They were Mr. George Bidder, 
Q.C., the Rev. G. Henslow, Mr. Roget, Mr. Schuster, 
FOR.S., Mr. B. Woodd Smith, and Col. Yule, C.B. Two 
of these, namely, Mr. Henslow and Mr. Schuster, see the 
forms objectively ; they can point to the direction in which 
at any moment any particular figure appears to them to 
lie, and when they move their eyes the form moves too. 
In the other four cases the close co-ordination between 
brain and eye does not exist, and their images appear in 
a sort of dreamland having no strict relation with external 
space. The form of each observer is quite unserviceable 
to the rest, having no meaning except to himself. 

The language employed by persons in respect to some 
of the features of these forms is apt to be very similar. 
Phrases are frequently met with, such as “Ever since 
childhood I have always seen. , . ” “SI cannot account 
for their origin in any way ;” “ It is perfectly independent 
of the will.” I have verbally questioned a great many 
acquaintances whether they see numerals in any particular 
way. They usually say No; they ask what I mean, then 
profess inability to understand my object, and evidently 
think it some nonsensical fancy. But I get my reward in 
the proportion of cases I have mentioned. I have already 
become familiar with the quick look of intelligence on 
these occasions, and with the reply in words denoting 
that the right chord had been struck. Then the details 
are poured forth. I am frequently told how the habit 
used to be mentioned to relatives, but was ridiculed, and 
had ceased to be spoken about; or again, how some par- 
ticular brother or sister had the same habit, but that one 
only, and sp forth. The more I follow up the inquiries, 
the more the accuracy of the first replies becomes evident ; 
thus, I ask for fresh sketches, and they correspond to the 
first. The general result is, that these statements bear 
all the marks one could expect of being the reports of 
what is clearly seen and what the writer is anxious to 
describe exactly, Among my foreign correspondents 
whose names are well known to the scientific world, and 
whom I am permitted to quote, are M. Antoine d’Abbadie, 
the traveller, and Member of the Institute, and Baron von 
Osten Sacken, the Russian entomologist, 

Now for the results. These forms (as distinguished 
from the figures now seen upon them) are survivals of a 
very early mental stage, and must have originated before 
the child learnt his letters. There 1s no nursery book or 
diagram that could suggest their fantastic shapes. Their 
very variety shows them to be derived from no common 
origin. They frequently turn with a left-handed twist, 
which written and printed things do not. They are more 
archaic than the alphabetical and historical forms used 
by the same persons, for these bear evident marks of 
their origin. The clock faceehas little or nothing to do 
with them, for its influence can only be traced in three 
I believe the forms to have been mnemonic dia- 
grams, invented by the children when they were learning 
to count verbally, the sounds of the successive numerals 
being associated with the successive points of the form. 
Also, that when the children began to read, the visual 
symbols of the numerals quickly supplanted the verbal 
ones, and established themselves permanently in their 
place. On this supposition we possess in these numerical 
forms a representation of the route along which the,atten- 
tion naturally travels in the mental fieldef view of the 
child. It is entirely the child’s own way of workings ard 
therefore true to his nature; and being ngtural, it persists 
through lfe and offers itself in the adult for eour 
examination. 7 

The characteristic 1un of the lines in each form has 

a 


some general similarity to that of the correspondent’s 
hand-writing, but it must testify more directly tp his 
mental peculiarities than the latter, The form shows the 
ways that the mind most likes to travel by, but the hand- 
writing is a compromise betwéen what the writer desires 
to produce under the joint guidance of a natural fancy, of 
education and of fashion, with what the muscles of the 
hand can most easily effect. These forms or natural lines 
of thought are, I presume, analogous to those that in- 
stinctively prompt each species of animal to make his lair, 
burrow, nest, or other piece of domestic architecture, on an 
identical plan, with trifling individual variations, and that 
prompts gregarious animals to group themselves always 
in the same sort of array. In these numerical forms we 
find real “ psychograms.”’ x 

One of the most obvious factstommon to them is the 
curious proof they afford of the perplexity caused by our 
barbarous nomenclature of the numerals. We say “ten,” 
“eleven,” “fifteen,” &c., when we see “one-nought,” 
“one-one,” “one-five,” &c., and other civilised nations 
are as bad or worse than ourselves, as the French with 
their “soixante quinze.” The way in which the perplexity 
is shown is by the wriggles and twists in the forms at 10 
and 12 and by the exceptional length of the ’teens. It is 
not easy to describe in a few words what is so variously 

ourtrayed, but the general effect on looking at my col- 
ection is most striking. It 1s really pamful to think. of 
the vast amount of petty difficulty to the existence of 
which this indisputable testimony is given. The difficulty 
does not cease with childhood, else the twists would have 
been smoothed away, and I am sure from trials on myself 
that I for my part still feelit much, I can dictate more 
easily by saying on-one, on-two, &c., and I can write and 
sum from dictation much more quickly when some such 
plan is used. It should be adopted by those who want to - 
remove as much friction as dossibie from their brain- 
work, I have little doubt that the conflict between our 
language and our notation isa serious though unsuspected 
hindrance to the ready establishment of decimal weights 
and measures. 

I find from inquiries made for me at schools that young 
people see forms more commonly than adults, but that 
their forms are less developed and sure. I conclude that 
where they are vivid and serviceable they are much used, 
and insensibly grow in vividness, in definition, and in 
automatic character. Otherwise they decay from disuse 
and becqme forgotten. Hence arises the rather sharp 
division between the seers and non-seers in adult hfe, 

I am still desirous of more information on this subject, 
especially concerning chudren, and on colour associations 
with figures, letters, and words. 


42, Rutland Gate, London FRANCIS GALTON 





THE TELEPHONIC EXCHANGE IN THE 
UNITED ,STATES 


THE telephone has already become firmly established 

in America as a medium of daily communication, 
Eighty-five towns are thus connected, and to the various 
telephonic companies there are 70,000 subscribers, and 
the number is rapidly increasing. For some details as to 
the working of this method of intercommunicatioa we are 
indebted to our French contemporary ela Nature. Mf 
we enter the great hall of the central office of the 
Merchants’ Telephone Exchange at 198, Broadway, 
New York (Fig. 1), we see a series of “Switchmen” 
engaged in establishing communications among the 
subscribers? There ıs a switchman corresponding with 
ore of the subscribers who has called (Fig. oy, further on 
is anothey employé engaged in raising the notice signal. 
In the city, in the subscriber’s house or office, is the office 
telephone, which is set up in a great number of houses; 
this model is very convenient for business, for it pérmits 
of sp@akang4nte the mouth-piece placed, on the left, of 
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listening with the telephone, which is unhooked to apply 
to the ear, and at the same time of taking notes on the 
desk with the free hand, 

The Broadway system of telephones belongs to the 
class of Pile Telephones, which allows these piles to be 
used to call the attention of the subscribers by means of 
ordinary bells, like the one in the desk, Fig. 4. 

- The transmitter is Edison’s carbon telephone, based 
on the variations in electric resistance produced by 
variations-of pressure which the plate exercises when 
we speak-in front of the mouthpiece. The circuit is 
formed by the pile, two Leclanché elements, the trans- 
mitter, and a small Ruhmkorff coil. It constitutes the 
primary circuit of the coil. The line and the receiver of 
the other post are connected by the secondary wire of the 
bobbin, a wire whose other extremity is connected with 
the receiver of the post and with the earth. 
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that the line-cuirents are currents induced by the varia- 
tions of activity of the current which traverses the primary 
wire of the coil, This arrangement has the effect of 
transforming into currents of tension the undulatory 
currents of the transmitter, of rendering them less sensible 
to the variations of resistance of the line, of facilitating 
the adjustment and ge Vober a part of the commutators, 
the management of which might cause mistakes. 

The receiver is a Phelps telephone, analogous to the 
Bell telephone, but the magnet of which is turned round 
in the form of a ring, which renders its management very 
easy (Fig. 4). In the position of repose or waiting, the 
telephone hangs on its hook, and by this fact alone, it 
comes into contact with a part forming a commiutator,, 
which suppresses all the telephonic part of the circuit, in 
order that the bell alone may intervene. Everything is 


thus ready for a call. 
. 





ae 


gees 


Fig. 1.—TInterior view of the administration of the Merchants’ Telephone Exchange, New York. 


The telephones of the central post, speaker and receiver, 
are analogous to those of the subscribers; but to facilitate 
the management of these apparatus the speaker and 
receiver are mounted on the same steel stem, somewhat 
bent to serve as a handle, as in Fig. 2, and forms at the 
same time the magnet of the receiver. We may now 
follow afl the series of apaan, Suppose subscriber 
No. 731, whom e will call Edward, wishes to correspond 
with 511, whom we will call John. Edward begins by 
pressing on a smal] knob on the right Side of the desk, 
Fig. 4. As the telephone is suspended it follows that in 
that position the current of Edward’s pile traverses the 
line and a small electro-magnet in the central office ; the 
electro-magnet; becoming active, detaches a small door 
(Fig. 2), which%falls with a noise sufficient t@ call the 
attention of the employé, and exposes the number 731. 
The eae then places himself in communication with 
Edwdrd, by placing the wire which corresqonds go his 
telephofle on a longitudinal copper bar alse connected 





| employé to place him in corfmunication with No. 511. 


with Edward’s line. 
the useful shout of hallo! hallo! 


The conversation then begins with 
Edward asks me 
No. 511 is free at the moment the rene presses a knob 
after having connected the wire of No. 511 with the 
knob. The bell of John-is set agomg, and when he him- 
self is ready to correspond he presses the knob of his 
bell, which causes the door of his number to fall. By 
then placing a wire of communication directly between 
the two honizontal bars which correspond to the wires of 
Edward and John, direct communication between these 
two correspondents is established. If at thismoment the 
employé ¢s obliged to withdraw his telephone the com- 

unication befweea Edward and John is secret. If while 

ese two are in conversation No. 42, James, wishes to 
correspond witheJohn, for example, the employé may join 
ig the conVersation of the two interlocutors just like a 
servant announcing a visitor.. If required, conveisation 


| may be established Between the three subscribers. When 





¥ 


ihe 
March 25, 1880] < a % 


NATURE 


497 





the conversation Edward and John is ended, 
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Fic. 2.—Switchman corresponding with a subscriber. 4 


knobs, when the number of each is again exposed at the 
central post. The emp/oyé then knows that, the conver- 
sation between the two subscribers is ended ; he raises 





© 
Fic. 3.—Another employe raising the warning Sizsnal. . 


. 
the door, suppresses communication between Edward 
and John, and all is ready for a new cãll, 4 














In posts where there are 500 or 600 subscribers the 


500 to 100 doors; special arrangements are then em- 
ployed to bring the series into coftmunication with each 
other. At New York the cen office makes not less 
than 6,000 communications daily, and everything is con- 
ducted to the complete satisfaction of the subscribers. The 
telephone has become for them as indispensable as the 
omnibus or hansom for London. Every month a list of 


bejeen ; 
they each hang up their telephones and press upon the | numbers are arranged in order on tables containing each 


subscribers is distributed from the central office. The 
Chicago list already forms a small volume. The Ameri- 





Fic. 4,—Telephone fitted up in a subscriber's office at New York, 


can District Telegraph Company has greatly extended 
its services, and informs its subscribers that in three 
minutes after they call a liveried servant will be at their 
doors to distribute notes, circulars, &c., carry parcels, 
accompany a lady or a child to any place desired,-or go 
for them, carry umbrellas to the children at school ona 
wet day, fetch the doctor, a cab, &c., &c., at any hour. 
We believe a beginning has been made in London of this 
invaluable means of communication; we trust that some 
arrangement will be come to with the Post Office autho- 
rities that will permit of its becoming universal. Its 


| advantages are patent. 


AN AMERICAN SEA-SIDE LABORATORY 


THERE are some persons who, in their enthusiasm 

for doing a good thing, are led to mistake the name 
for the deed and to make as much fuss and general con- 
gratulation over an utterly inadequate representation of 
the good thing aimed at as would only be justified*by the 
accomplishment of the good thing, itsefr. One would 
dave no special remark to offer on such curious self- 
deception, were it hot that very frequently harm is done 
in connection with it in consequence of the enthusiastic 
individuals dgceiving not only themselves but the public. 
Thus a worthy object is liable to be shelved gr put aside 
from public attention on the ground that it has been 
accomplislfed, when really there has been only the most 
ridiculous pretence (consisting in the use of empty 
words), of attaining a long-desired and important gnd. 
Not only this but such shams having once passed cur- 
rently for the real things, the name of whic ha$ been 
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delusively assigned to them, and subsequently having 
proyed to be failures and wind-bags, the real worthy 
object in the name of which they have been paraded, 
suffers, It is only too feadily accepted by the unbelieving 
Philistine that such-and-guch a scheme has been tried 
and has proved to be a failure, when in reality only a 
puffed-up substitute, and not the scheme in question, has 
ever had a chance. 

The term “zoological station” is suggestive of these 
remarks. The term was introduced by Dr. Anton Dohrn 
when about to establish at Naples a large aquarium con- 
nected wish a series of laboratories, worked by a perma- 
nent staff of scientific observers and of fishermen and 
other attendants. Dr. Dohrn had a very clear notion of 
what he meant by a,“‘zoological station,” and has shown 

what that notion was by carrying it fully into effect, de- 
voting thereto indomitable will and untiring energy. Dr. 
Dohrn’s notion of a zoological station was an institution 
which should play somewhat the same part in zoology 
as the State. astronomical observatories do in astronomy. 
A favourable locality was to be chosen, a building erected 
with all appliances for observation, and a staff of workers 
employed in making observations. A special feature in 
these “ stations” was, however, anticipated, and has proved 
in the working of that at Naples to be a practical feature, 
viz., that capable investigators would from time to timeleave 
their home-avocations and come to make observations for 
a few months at a time in the well-equipped well-located 
“station.” The total cost of erecting and fitting the 
Naples zoological station cannot have been less than from 
12,000/. to 15,0004, whilst its income derived from various 
endowments and fees, and expended upon its maintenance 
and in the salaries of its officials is not less than 3,000/. a 
year. s 

That any enthusiastic young person who may unfold 
his umbrella on the sea-Jħore and contemplate under its 
shadow the starfish washed to his feet—should say that 
he has “ opened a zoological station ” may be strictly true 
so faras the etymology of the words “zoological” and 

“station’’ respectively is concerned ; but it is at the same 
time a misleading announcement, and likely to do more 
harm than good to the cause of zoological stations. 

There is no need to call a little sea-side laboratory by 
the pompous title which gains its connotation from Dr. 
Dohrn’s magnificent institution on the Mediterranean 
shore, and it is a very satisfactory thing that such labora- 
tories, open under certain conditions to naturalists who 
wish:to make use of them, are coming into existence. At 
Concarneau, on the Brittany coast, the French Govern- 
ment. had started a laboratory (under M. Coste) even 
before Dr. Dohrn's enterprise at Naples; M. de Lacaze 
Duthiers has since established a small laboratory at 
Roscoff andthe Austrian Government has constructed a 
laboratory and aquariums at Trieste which may one day 
rival those of Naples in extent and completeness. 

Soon-after Dr. Dohrn’s institution had been set going, 
a liberal American offered to the late Prof. Agassiz the 
island of Pennikese as a site for a “zoological station.” 
The attempt was forthwith made to make bricks without 
straw; a class of students were landed on Pennikese, and 

„after a sort of holiday pic-nic of some weeks, returned 
home. e No money was forthcoming to build the neces- 
sary laboratories and to maintain the necessary staff of 
scientific and other employés ; so the Pennikese “ station”, 
was quietly and very wisely dropped. Mr. Alexander 
Agassiz has since constructed for himself (and described 
in NATURE) a private laboratory on the coast where he 
carries on his own admirable researches, and can receive 
three or fou other naturalists, and give them working- 
room, ‘This is@ro doubt the reasonable thing éo do, sup- 
posing a limited sum of money is at command. It is of 
no use to proclaim inthe absence of abundant straw that 
you ‘ire about to staft a fine brick-field ; y muş either 
abandon the business altogether or be content to make 
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a quiet little heap with the aid of What straw you have 
at command, 

These things cannot be done without money, and at 
present the public in England and America will not sub- 
scribe so handsomely towards the erection of the first 
zoological station as they do to that of the fifty thousandth 
church, They were taught long ago to subscribe to 
church-building by the example of states and princes. It 
requires some such initiation to render the subscription 
lists of zoological stations popular. 

In the absence of paternal governments and intelligent 
princes, where can zoologists look for the supply of the 
funds necessary to start zoological stations, necessary 
even for more modest institutions which may be called 
“ sea-side laboratories”? Assuredly it is the business of 
Universities possessing some disposable funds and as yet 
free from the imbecility which Government commissions 
leave as their mark upon commission-riddeh academies, 
to start such laboratories. Oxford èr Cambridge, or both 
together, might support a very nice little laboratory at 
Guernsey, or Falmouth, or Arran, which would be managed 
by a resident diretor, and continually frequented in vaca- 
tion time by the advanced students of the Universities, 
as well as by other naturalists from all parts of the 
country. It seems, however, improbable that such a 
laboratory will be zmszediately started by either Oxford 
or Cambridge. It is probable that the newest of univer- 
sities, and one of the most active and efficient, if we may 
judge by the work produced ‘by its students, fellows, 
and professors, viz, the Johns Hopkins University of 
Baltimore, U.S.A., will be the first to possess a sea-side 
laboratory of its own. 

Already:in the year 1878, Mr. W. K. Brooks, now 
assistant Professor of Comparative Anatomy in the 
University, was charged with the superintendence of a 
summer class in a temporary laboratory at Chesapeake. 
The scientific results of this session have been. published. 
by Mr. Broaks, and include some good observations by 
students of the University, besides his own-—-the more 
interesting notices relating to the development of Lingula 
and of Gastropod molluscs. 

Last year Mr. Brooks was engaged on the study of the 
development of the oyster, and subsequently undertook 
again the direction of a temporary laboratory on the 
coast where work was done as yet unpublished, There 
is now a probability that the Chesapeake laboratory. may 
be placed on a permanent footing, and it is, perhaps, 
pardonable for Transatlantic colleagues to express the 
opinion that such a step would be one of great and serious 
importance for the welfare of zoological study. It is 
quite evident that at Chesapeake there is access to a 
varied and abundant fauna, including some of the most 
interesting of marine forms, some not to be met with in 
European waters. It is also clear that there are capable 
students ready to avail themselves of the facilities of a 
laboratory, and energy and talent of the right kind to 
keep the institution at work. The spasmodic descent 
upon the sea-coast in a Summer vacation, which is all 
that many a naturalist can, under present conditions, 
afford, is a very delightful thing, and may sometimes 
lead to the collectioneof a few new species of one 
group or another: but it is not in this way that 
the zoology of to-day can be forwarded... Protracted 
and minute study of the steps of development of all 
organisms is what is now necessary, and, similarly, careful 
observation at all times of the year of the habits and 
changes of adult forms. For this purpose a naturalist 
should ebe permanently (at-any rate during.a portion of 
his career) résideat upon the coast. There is, further, a 

ofe obvious advantage and a very real one in the con- 
ditions of a pesmanent sea-side laboratory. The locality 
peomes thoroughly well known to the naturalists who 
frequent it; the accumulated knowledge is handed on 
from year to year until at last what were regarded as 
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the rarest or most out-of-the-way animals can be fished 

up at five minutes’ notice, and the time of appearance of 

this or that form, of the eggs of another, of the larve of 

another, is so precisely ascertained that the zoologist can 

go—not in his present hap-hazard fashion, to study any- 

thing which may turn up—but definitely primed and 
repared to settle an important question in relation toa 
‘orm which he is sure to obtain. 

These advantages, and the honour of being the first 
University to possess a sea-side laboratory of its own, 
cannot be secured by the Johns Hopkins University with- 
out a certain definite outlay of money. What may be the 
cost of buildings and of permanently employing a fisher- 

an, two attendants, and a scientific director in the 

nited States, it is difficult to guess, but nothing less 
than an expenditure of 5,000/, on the building and an 
annual outlay of 7oo/, would give such an experiment a 
fair chance of success in this country. 
‘ e E. Ray LANKESTER 





THE SOLUBILITY OF GASES, IN SOLIDS 


MESSRS. HANNAY and Hogarth recently communi- 

cated to the Royal Society an important paper on 
the Solubility of Solids in Gases. The subject, an outline 
of which was given to our readers in an abstract of a 
pane Paper by the same authors a few weeks ago, 

as attracted the more notice since it led Mr. Hannay to 
the research upon the artificial production of crystallised 
carbon, which is associated with his name. 

The original purpose of Messrs. Hannay and Hogarth 
in undertaking this research was to investigate the condi- 
tion of gases at their “critical point” with respect to their 
solvent power. For if at the critical point there really 
occurs a transition from liquid to gaseous state, and if the 
property of solids is one possessed by liquids alone, there 
ought to be precipitation of the dissolved solid matter as 
the substance passes through the critical point. If no 
such precipitation occurred, this would furnish an inde- 
pendent proof of the perfect continuity of the liquid and 
gaseous states, in addition to the proofs derived from the 
observed relations of temperature and pressure, and from 
the inability of optical tests to discriminate between gas 
and liquid in the condition of matter raised above its 
critical temperature. 

A simple qualitative experiment was therefore under- 

xen as a preliminary test of the matter. “A solution 
of potassic 1odide in alcohol was prepared, and a strong 
tube filled to about one-half with the solution. After 
sealing the tube was placed in an air-bath, and heat 
applied. No precipitation of solid could be seen even at 
a temperature of 350° C., more than 100° C. above the 
critical point of alcohol” A solution of resin in paraffin 
spirit showed no trace of decomposition at 360° C. under 
similar conditions, 

To permit of experimenting under more exact condi- 
tions, a modification of Andrews’s apparatus was devised, 
which, from its simplicity and efficiency deserves mention. 
A T-tube of wrought-iron of 4-inch internal and 1-inch 
external diameter was furnished with wrought-iron screw 
caps. Through one of these the pressure-screw works; 
through the opposite end the experimental tube is fixed. 
Thg side-branch, about 3 inches long, admitted an air- 
manometer. The apparatus, which was less than 12 
inches in length, was filled with mercury. The device 
for packing consisted in the employment of stout india- 
rubber plugs. Where the pressure-screw passed through 
the rubber the latter was protected by a greased*leather 
linmg. When high pressures were employed the tubę 
was cemented in with oxychloride of zinc. This extreniely 
simple method of patking was so perfect as to give 
freedom of motion without kea kaet even at the tnormõus 
pressure of 880 atmospheres. 

With this apparatus it was demonstrated that a clean 


crystal of potassic iodide dissolved gradually away in 
pure alcohol gas (the term gas referring, as Andrews 
suggested, to the fluid, at any temperature above its 
critical point). Bromide of pofassium, and chloride 
of calctum were also found tobe soluble in alcohol gas. 
Cobaltous chloride remained in solution at 320° C., and 
continued to exhibit its characteristic blue colour. It 
even showed a spectrum identical with that shown at 
15° C. The spectrum of the acid decomposition product 
of chlorophyll similarly dissolved in alcohol, gives identical 
spectra at 350° C., and 15° C., though in air it decom- 
poses below 200° C. A 

Other experiments with sulphur, selenium, and arsenic 
in bisulphide of carbon gave interesting but less con- 
clusive results. The question whether the critical point 
of a gas is altered by havingea solid dissolved in it 
appears to be affirmatively decided; for the authors 
found that while the critical point of pure alcohol is 
234°6 C. at a pressure of that of 65 atmospheres, alcohol 
containing potassic iodide was 237° at a pressure of 71'I 
atmospheres. 

Further attempts were made to obtain solutions of 
sodium in ammonia, gas, and hydrogen, in the latter case 
with partial success, 

As a final conclusion the authors claim that “these 
experiments, made at temperatures much further removed 
from the critical point than those from which Andreys 
reasoned, afford further proof of the perfect continuity of 
the liquid and gaseous states, and also complete proof of 
the solubility of solids in gases. 





THE LATE MR. THOMAS BELL, F.R.S. 


T°? few men does English biological science owe more 
than to the veteran zoologist whose death we briefly 
recorded in NATURE, vol. xxi. p. 473. Born at Poole, in 
Dorsetshire, on October 11, 1792, Thomas Bell was edu- 
cated as a surgeon-dentist, and on his establishment in 
practice in London he soon gained a high professionat 
reputation. From an early period of life he devoted his 
leisure hours to zoological studies, and the fruits of his 
careful and conscientious labours are preserved in his ' 
numerous contributions to the Transactions and Proceed- 
ings of the Linnean, Geological, and Zoological Societies, 
and in his well-known manuals on “ British Quadrupeds,” 
“Reptiles,” and “Stalk-eyed Crustacea.” These latter 
formed part of the series of works published by Mr. Van 
Voorst, which have done so much to spread a knowledge 
of the natural history of our islands; and Mr. Bell was 
specially adapted to such a task, having a peppy faculty 
of conveying scientific information in such a form as to 
be attractive to the general reader. A still more impor- 
tant undertaking was his illustrated folio, “‘ Monograph 
of the Testudinata,” begun in 1836, but unfortunately 
the publisher failed when only eight parts had appeared ; 
the plates, along with some which had remained unpub- 
lished, were re-issued to the public in 1872 by Mr. 
Sothern, with letterpress by the late Dr. J. E. Gray. 

But the services which Mr. Bell rendered to science 
were far from being confined to his published writings. 
From 1848 to 1853 he was one of the secretaries of the 
Royal Society, of which he had been elected a Fellow in 
1828, and his business habits, energy and personal 
popularity enabled him greatly to advance its interests. 
On his resigning thts secretaryship in 1853 he was elected 
President of the Linnean Society, of which body he had 
been amember since 1815. Neither the scientific standing 
non the financial position of the Society were then in a 
state at ali worthy of it, name and traditioñs, and the 
new President set vigorously to work atts reform. By 
personal example and influence in procuring suitable 
papers and in assuring good attendances, by an active 
enlistment of; new members, and a figorous supervision 
of expenditute, and by generous private danations to the 
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funds, Mr. Bell was completely successful in his object. 
Up to nearly the close of his long life he was in the habit 
of coming to town to attend the anniversary meetings of a 
society of which he may almost be called the second 
founder. . 

‘In 1866 Mr. Bell purchased The Wakes, Selborne, 
from: the grand-nieces of Gilbert White, and the last 
twenty years were spent by him there in peaceful retire- 
ment, but not in idleness. Giving up.systematic scientific 
work, as well as professional practice, he devoted the long 
evening of his life to observation in the field, especiall 
of birds and plants, and to the reverent study of the life 
and labours of the famous historian of his adopted home. 
Only three years ago, at the age of eighty-five, he pub- 
lished an edition ofthe “Natural History of Selborne,” 
which may safely be safl to be by far the best of the 
numerous issues of that classic wor. 

In his Hampshire retreat, as in the heat and bustle of 
metropolitan life, Mr. Bell retamed all the charm of 
manner and fine qualities both of heart and mind, which 
endeared him to all who had the privilege of kerar 
him ; and up till very recently his robust health enable 
him to bear the weight of years lightly as an honour 
rather than a burden. Under Gilbert White’s roof-tree 
he died peacefully on Saturday, the 13th instant. By his 
death the scientific world seems to have lost one of its 
last links with a generation of good and faithful workers 
whose labours are too apt to be overlooked in the stir 
and struggle of controversies of the day. 


NOTES 

WE continue this week, by the courtesy of General Myer, our 
“monthly series of Meteorological Charts for the Northern 
Hemisphere, compiled by the U.S. Signal Office. The present 
map shows the mean pressure, temperature, force, and direction 
of wind for June, 1878. To meteorologists the lessons of the 
chait will be plain; the next one which we issue we hope to 
accompany by an article explanatory of the purposes and utility 

of the whole series. 


AFTER Easter the Royal Society is to meet at half-past four in 
the afte:noon instead of half-past eight in the evening. 


THE keepership of the mineralogical department of the 
British Museum has become vacant by the resignation of Prof, 
Story-Maskelyne, F.R.S., who is a candidate for thè represen- 
tation of Cricklade in the new Pa liament. 


THE work of casting the lenses of the great refracting telescope 
of the Parls Observatory has already begun at Feil’s establish- 
ment, The founding of the flint disc has taken five days, and 
the annealing a full month. A like operation will soon take 
place for the Bishofsherm Observatory mstrument. 


Tae Mabourne Argus says:—‘'The Count de Castelnau, 
for many years French Consul at Melbourne, died yesterday 
(February 4) at his residence, Apsley-place, East Melbourne. 
The deceased gentleman was an ardent student of natural 
history, and had pursued his studies in the various parts of the 
world whither his official duties led him, He was director of the 
Scientific Expedition sent by Louis Philippe, the King of the 
French, to South America, and was afterwards French Consul 
in divers parts of the southern hemisphere.* While at the Cape 
of Good Hope he wrote a ‘* Mémoire sur les Poissons de Afrique 
Australe.” When he returned to Europe and begen to put his 
voluminous notes in order, he made the disheartening discovery 
that while he hadgseen temporarily disabled his servagt had been 
for more than a morth in the habit of using the sheets of paper 
on which he had bestowed so much time and labour to. light the 
fires,“ He disposed of the remainder of his notes and dgawings 
to Prof.(Lacordajre, and about 1862 arrived in Melbourne, where 


e >. 


he has since resided, Count Castelnau Was an active member 
of the Zoological and Acclimatisation Society of Victoria, He 
contributed several valuable papers on the fishes of Australia, 
which have been published by the Society, and are recognised by 
naturalists as works of authoiity on the subject.” 


THE American Philosophical Society of Philadelphia, the 
oldest scientific society in America, celebrated the one hundredth 
anniversary of its incorporation by a public dinner at the St, 
George Hotel, on March 15, The Society was founded May 25, 
1743, and mcorporated March 15, 1780. 


AN American correspondent writes that on March 30 and 31 
the ninth annual meeting of the American Fish Cultural Ascociatior 
takes place, This association is by no means local in its character, 
but has extended fish culture all over the United States. It was 
through its exertions that the Government was induced to form the 
U.S. Fish Commission, with the secretaay of the Smithsonian at 
its head. Among the membeis of the Association are found 
most of the leading icthyologists ın the United States, with all 
of the Canadian officers who have Her Majesty’s Provincial 
Fisheties under their charge. 


A TELEPHONIC line has been formed between the meteoro- 
logical station on the Pic du Midi and Bagnéres-de-Bigorre (30 
kilometies distance), General de Nansouty writes in high terms 
of the Edison telephone, which he is using. 


THE Observatory at Mannheim has been removed to 
Karls whe. 


THE Vesuvius railway from the observatory to the crater will 
be opened in Apiil. 


A CORRESPONDENT of Za Nature sends that paper a photo- 
graph of a curious phenomenon met with in the cold of December 
last. It shows a bottle which contained n solution of nitrate of 
silver (1 per cfnt.). The cork ıs forced out and imprisoned at the 
extiemity of a long cylinder of ice, due to increase of the volume 
of the mass in freenng, The bottle was also cracked, and 
several pieces detached. 


THE cold room established by Tellier at the Conse: vatoire des 
Arts et Métiers foi the fabrication of standard metres and kilo- 
grammes on behalf of the several foreign governments in the 
international union, is not to be discontinued when the Inter- 
national Observatory at St. Cloud is finished. The apparatus 
will be sold to the French Government and used by it for the 
fabrication and comparison of standard kilograms and metes to 
be used in the several public conservatoires of France and the 
Colonies, 


THE annual meeting of the West London Scientific Associa- 
tion was held on Tuesday, followed by a soirée and a varied and 
interesting exhibition. 


THERE was a shock of eagthquake on Monday at Poitiers 
and Chatellerault: 


“A NUMBER of pneumatic clocks have been installed by a 
Viennese speculator on the’ Paris Boulevards for the distribution 
of the time, in competition with the electric system advocated 
by Leverrier and now in course of experimentation, Tree 
systems, Breguet’s, Garnier’s, and Rédier’s, which have been 
successful in a first competition, are to be tested successively. 


Ir may be noted in confirmation of the theories advocated by 
Mr. Blandford èn our last issue, that the period of north winds, clear 
Sies, and high pressme cet in in France in October 1878, and 
has continued wyhout any long jnterraption up to the present 
potent. The date of the bezinning of that remarkable period 
is almost the same as the end of the high-pressure period noted 
in India and the great Archipelago of Asia, - 
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‘ M. TIRARD, the Fremth Minister of Agriculture, has directed 
the Prefects to report what kinds of fruit trees, pines, vines, and 
cereals suffered most and least from the December frost, in order 
that hints may be obtamed-for agriculturists, &. The damage 
sustained by the Paris parks may be judged from the fact that in 
the Bois de Boulogne 54,000 evergreens, 20,000 firs, and 30,0c0 
deciduous trees are required to fill up gaps, while in the Champs 
Elysées 3,200 tiees were killed and 6,coo require cutting down 
to the 1oots, The total loss to the Municipality in the parks, 
avenues, and nurseries is calculated at a million francs. 


AS we stated last week, the council of magistrates of the city 
of, Berlin had under consideration a few days ago a proposal, 
submutted by the firm of Siemens and Halske, for the construc- 
tion of an electric railway across a portion of the capital, The 
line would start from the Belle Alliance-place, and run through 
Friediich and Chaussée streets on to the Wedding-place. Thee 
will be two lines of rails,*one for the up and the other for the 
down journey. The viaduct will be carried on iron pillars 14 
feet 9 inches high, and nearly 33 feet apart. These pulars will 
be placed along the edge of the footpath, so af to cause the least 
possible interference with the ordinary traffic, The carriages 
will be narrow and short, containing ten sitting places and four 
standing places, The electro-dynamic machine which will 
propel the carriages will be placed under the floor of the carriage 
between the wheels, and a steam-engine of 60-horse power, 
which will be employed in the production of the electricity, will 
be placed at the terminus. The stoppages will be very few, 
and the 1ate of speed will be, it is expected, about twenty miles 
an hour, The’ chief object of the undertaking is to convey 
persons quickly across the city, and especially to facilitate access 
to the city line of railway. 


Ar a recent meeting of the Boston Society of Natural History, 
Mr. F. W. Putnam gave an account of his explorations of the 
ancient mounds and burial-places in the Cumberland Valley, 
Tennessee. The excavations had been canied on by himself, 
assisted by Mr. Edwin Curtiss for over two years, for the benefit 
of the Peabody Museum at Cambridge. During this time many 
mounds of various kinds had been thoroughly explored, and 
several thousand of the singular stone giaves of the mound- 
builders of Tennessee had been carefully opened, The material 
obtained from the explorations 1s now airanged and on exhibition 
inthe Peabody Museum. Mr. Potnam’s remarks were illustrated 
by diawings of several hundred objects obtained from the graves 
and mounds, particularly to show the great variety of articles of 
pottery and several large and many unique forms of implements 
of chipped flint. He also exhibited and explained in detail a map 
of a walled town of this old nation. This town was situated on 
the Lindsley estate, in a bend of Sprng Creek. ‘ The earth 
embankment, with its accompanying ditch, encircled an area of 
about twelve acies, Within this inclosure there was one large 
mound with a flat top, 15 feet lug}, 130 feet long, and go feet 
wide, which was found not to be a burial-mound. Another 
mound near the large one, about 50 feet in diameter and only 
a few feet high, contained sixty human skeletons, each in a 
carefully-made stone giave, the graves being arranged in two 
rowg, forming the four sides of a squaie, and in three layers. 
From these graves many interesting articles were obtained. The 
most important discovery he made within the inclosure was that 
of finding the remains of the houses of the people who lived in 
this old town, Of them abont seventy were traced out, and 
located om the map by Prof, Buchanan of Lebangn, who inade 
the suvey for Mr. Putfam. Under the floors of hard clap 
which was in places much burn{, Mr, Putnam fpund the graves 
of children. As only the bodies of adults had beer» placed in 
the one mound devoted to butial, and as nearly every site of a 
house he explored had from one to four graves of children under 


the clay floor, he was convinced that it was a regular custom to 
bury the children in that way. He also found that the children had 
been undoubtedly treated with affection, as ın their small graves 
were found many of the best pieces of pottery he obtained, and 
also quantities of shell-beads, seval large pearls, and many 
other objects which were probably the playthings of the little 
ones while living. 

AT a subsequent meeting of the same Society, Mr. Putnam 
made a communication on the principles involved in the orna- 
mentation of the pottery of some of the ancient nations of 
America, with paiticular reference to that from the Crfmberland 
Valley in Tennessee, and from Nicaragua; ulustratmg his sub- 
ject by a fine series of vessels of various shapes, selected from 
the Peabody Museum of American Aneheedlogy and Ethnology. 
After a general review of the methods of ornamentation em- 
ployed by American nations of the past, he showed that, by a 
study of such large collections as those in the Peabody Museum,’ 
the artistic development of the ancient peoples of America was 
far greater than generally stated by writers; and that the art of 
ornamentation had, in many instances, risen above the simple 
patterns made by incised lines, rude stamps, and other early and 
erude forms. Both in colour and plastic work a realistic art 
had been produced which had often resulted in conventionalisms 
of great interest, He also stated that a study of this ancient 
pottery, with these principles of conventionalism borne in mind, 
would not only place some of these ancient American nations in 
a much higher artistic period than formerly supposed, but would 
also lead to the understanding of many of the singular orna- 
ments on the ancient vessels, many of which, without this 
knowledge of the existence of_realistic and conventional art, 
would be looked upon as crude and meaningless attempts at 
ornament, whereas, as he showed by several series of speci- 
mens, the simple knobs arianged symmetrically about a pot or 
water bottle, were instances of pure conventionalism from 
realistic forms, and prove ‘that a comparatively high attain- 
ment in the decorative art had been reached. A proper and 
careful study of the principles involved by this interpretation of 
tke artistic development of the ceramic art in America, he 
thought, would in time furmsh means of making comparisons in 
regard to the probably connection of one ancient American 
nation with another, and also an understanding of many of the 
singular resemblances between widely separated peoples. Still, 
he said, the whole subject was yet in its infancy, and the 
connection of one ancient people with another in America can 
at present only be suggested from very unsatisfactory data. 


Tux following are among the papers to be read at the 
meetings of the Society of Arts after Easter, so far as the 
arrangements are yet complete :—April 2, ‘The Best Route for 
a Line of Railway to India,” by B. Haughton, C.E. April 6, 
“Ait m Japan,” by C. Pfoundes. April 7, “Buildings for 
Secondary Educational Purposes,” by E. C. Robins, F.S.A., 
F.R.LB.A. Apul 8, “Recent Improvements in Benzine 
Colours,” by F, J. Friswell, F.C.S. Apiil 14, “The History ' 
of the Art of Bookbinding,” by Henry B. Wheatley, F.S.A. 
Apil 16, ‘‘Russie’s Influence over the Inhabitants of ,Central 
Asia during the last Ten Years,” by Prof. Vambéry. April 21, 
é‘The Present System of Obtaining Materials in use by Artist 
Paintera, as compared with that of the Old Masters,” by W. 
Holman Hunt. April 22, “On Some Recent Advances in the 
Science of Bhotography,” by Capt. Abney, R.E., F.R.S. 
April 27, “Iceland and Its Resources,” by C. G W. Lock. 
April 28, ‘Recent Improvements in Gas Furggees for Domestic 
and Latoratory Purposes,” by Thomas Fletcher. May 5, ‘‘ The 
last Forty Yeurs of Agricultural Experience,” by John C. 
Moiton, May 7, “The Present Condigion and Prospeots of 
Agiiculture in? South India,” by W. Robertgop, M.R.C.A. 
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May 13, “The Optical Properties of Crystals, and some of their 
Practical Applications,” by Prof. W. G. Adams, F.R.S. The 
course of Cantor Lectures, which will be delivered during the 
same period, will be thé third for the present session. It will 
consist of six lectures by Mr. R. W. Edis, F.S.A., on “Art 
Decoration and Furniture,” to be given on the following dates :— 
April 5, 12, 19, 26; May 3, I0. 


In a report which he has addressed to the Department of 
Finance and Commerce at Calcutta, Mr, E. Colborne Baber, 
lately H.M.’s Consular representative at Chungking, furnishes 
some ver interesting infomation respecting the western frontier 
of China, to one part of which, however, we can only allude. 
During his travels in the mountainous region west of Kiating-fu, 
in Szechuen, Mr. BaBer djscovered two kinds of tea of a very 
unexpected nature. In the monasteries on Mount Omi (or 
Ngomi) he was given an infusion of tea which is naturally sweet, 
tasting like coarse congou with a plentiful addition of brown 
sugar, It is only grown by the monks on the slopes of the 
mountain, and two days’ further west its existence was unknown, 
The other variety, odd as it may appear, has a natural flavour of 
milk, or perhaps more exactly of butter. What is most interest- 
ing is the fact that it is wild tea, growing in its native elevated 
Aaditat without cultivation, and an unimpeachable instance of a 
wild tea-plant has, Mr. Baber affirms, never yet been adduced in 
. China, This wild tea is found in the uninhabited wilderness 

west of Kiating and south of Yachow, at heights of 6,000 feet 
and upwards, and was described to Mr. Baber as a leafy shrub 
15 feet high, with a stem some 4 inches thick. Every part of 
the plant, except the root, is used for making the infusion ; the 
wood is chopped up and put into a kettle of water with the dried 
leaves and twigs, and being boiled yields a strongly coloured but 
weak tea, possessing a Quttery flavour, which gives it some 
resemblance to the Thibetan preparation. Mr. Baber only found 
it in the Hwang-mu-chang plateau, a terrace perched among the 
stupendous gorges of the Tung river, 


Tue letter on the ‘‘ Tay Bridge Storm,” which appeared in 
NATURE, vol. xxi p. 443, was written by the Hon. Ralph 
Abercromby, and not by Sir Ralph Abercromby, Bart., as 
erroneously stated. 


‘Tur additions to the Zoological Society’s Gardens during the 
past week include a Grivet Monkey (Cercopithecus griseo-viridts) 
from North-East Africa, presented by Mr. W. C.*Gordon; a 
Sykes’s Monkey (Cercopithecus albogularis) from East Africa, 
presented by Mr. E. S. Savage; a Malbrouck Monkey (Cerco- 
pithecus cynostrus) from West Africa, presentea by Mrs. Ladell; 
twoSpanish Ichneumons (Herpestes widdringtont) from Andalusia, 
presented by Mr. J. C. Forster; a Caffer Wild Cat (Zelis caffra) 
from South Africa, presented by the Rev. G. H. R. Fisk, 
C.M.Z.S.; three Impeyan Pheasants (Zophophorns tmpeyanus) 
from the Himalayas, a Square-spotted Snake (Oxyrrhopus 
doliatus} from South America, deposited ; four Concave-casqued 
Hornbills (Buceros bicornis) from India, a Brazlian Cariama 

` (Cariama cristata) from Branl, two White-backed Trumpeters 
(Psophia leucoptera) from the Amazons, a Redshank (Zofanus 
caladris}, Buitish, purchased; two Common Badgers (Meles 
taxus), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


SUSPECTED VARIABLE STARS,—Mr. Tebbutt, of Windsor, 
N.S.W., has drawn attention to the variabilit of the star 
B.A.C. 247% which he appears to infer from its occurrence fis a 
sixth magnitude jg, the occultation list of the Neuticg? Almanac, 
and his ineffectual attempt to observe its occultation on April 
22, 1874, added to the circumstance of its present brightness not 
exceeling the eighth itude. But it seems probable that the 
supposed variability arises from an oversight of Taylor’s in his 
observations either in 1834 or 1835. In vol. iii, af the Madras 
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Observations it is certainly rated 6m., and Baily has followed 
Taylor in the British Association Catalogue, whence the Nautical 
Almanac estimate of magnitude was no doubt taken, Lalande, 
who observed the star twice, rated it 8 and 84, D’Agelet, Piazzi, 
Bessel, and Argelander in the Durchmusterumg, 3'0; so that 
observers, with the exception of Taylor, agree, and as he did 
not observe the star closely preceding on the parallel 65 
Geminorum in 1834 or 1835, we may suspect that the magnitude 
of this star was inadvertently attributed to B.A.C, 2472, though 
his position uhdoubtedly refers to the latter star, Mr. Tebbutt 
also mentions that he has reason to think the neighbouring star, 
Lalande 14571, is variable ; ın this case there are not published 
data to guide us: 1t is 84 in the “ Histoire Céléste,” 8 and 8'9 in 
Bessel, and 8'r in the Durchmusterune. 


THE SOUTHERN ComuT,—Mr. Gill, in a letter dated—Royal 
Observatory, Cape of Good Hope, February 24, incloses an 
approximate orbit of the great southern comet, calculated by 
Mr, Finlay, the first assistant. The elements are as follows :— 


Perihelion passage, January 27°55 GMT. 


Longitude of perihelion 280 16 
7 ascending node 123 24°5 
Inclination ong oe eevee 75 12 
Logarithm of perihelion distance 7°90315 
Motion—direct, 


It will be remarked that this orbit is entirely different to that 
we published last week, which was deduced from the only 
ositions available for the purpose—the very rough ones 
orwarded by Mr. Guill on February 17. From the same 
approximate data an orbit was also calculated at Lord Lindsay’s 
observatory, with results almost identical with those in NATURE, 
but which were received too late for insertion last week, It is 
to be presumed that Mr. Finlay will have availed himself of the 
accurate places which were obtained at the Cape on February 
II, 13, and 15, but so far as we know have not yet been transmitted 
to Europe; hence it may be anticipated that his elements will 
prove to be the true oner, and we shall have, in the case of this 
comet, a similar one to that of the comet of 1533, for which two 
orbits by Douwes and Olbers, one no resemblance, appear in 
our catalogues, having been deduced from rough obseivations 
extending over a limited period. We have already had occasion 
to pomt out in this column that the comet of 1686 presents a 
similar difficulty 1f only the European observations aie employed, 
but the correct orbit 1s assigned when we introduce in the com- 
Futations the positions observed at Amboyna and in Siam. 
Calculating from Mr, Finlay’s elements, we have the following 
places of the comet for 8h. Greenwich M.T. 


> RA N P.D. Log distance from 
h. m. 9 Earth Sun. 
March 27... 5 79 96 20 0°2347 0°2237 
. 5 IOI 96 3 
29 ... 5 122 95 47 0°2492 0°2334 
30 e. 5 14°3 95 31 
3I ... 5 164 95 16 0°2633 02427 
April xr... 5 184 .. 95 I 
2. 5204 .. 94 47 o 2769 0°2516 


It is right to state, that from the greatly diminished intensity of 
light which the comet 18 Itkely to present at this time, Mr, Finlay 
doubted if it would be possible to observe it in Europe, and Mr. 
Gill adds that in strong moonlight on February 23 he failed to 
discover the least trace of ¥%, and was not sanguine with his 
optical means that he would see it again. Nevertheless as 
instruments of much greater capability can be brought to bear 
npon a search for the comet in these latitudes, the above places 
may be found of service. * 

We are indebted to correspondents in Australia, Tasmania, 
and South America for various notices of this fine comet, chyefly 
extracted from the public journals. The Launceston Examiner of 
February 3 states that attention had been called the previous 
evening to what appeared to be the tail of a very large comet, 
which “extended from thirty to forty degrees ab ve the horizon, 
and wasgsetting almost in a line with the sun, which prevented 
the nucleus aad brighter part of the tal being seen earlier; ” it 
# added, “if it were now winter iostàd of summer it would 
present a glorious spectacle about dazk.” At Melhourne the 
tail,was £ on? February 2 sowh after sunset, but the nucleus 
wad not been visible at the Observatory up to Fenruary 5; no 
doubt Mr. Ellery will give a good account of it later, and should 
nothing prevent the great reflector from being brought to bear 
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upon the comet, obserfations of much value may be received 
from Melbourne, 

Mr, E. A, Fry, writing from Birmingham, incloses an extract 
from the Anglo-Brazılian Times of February 24, wherein M, 
Liais publishes the rough approximation to the cleasents, which 
the Emperor of Brazil telegraphed to the Academy of Sciences 
at Paris, M. Liais states that he had combined the two direc- 
tions observed at Rio on the 4th and 8th inst. with the informa- 
tion in relation to the appearances observed at other places to 
arrive at some indication of the nature of the orbit, and with 
such meagre data it 1s not surprising that his figures should differ 
so greatly from Mr, Finlay’s, He suggests that the object which 
several American astronomers mention having remarked dming 
the totality of the tolar eclipse af Jan rr m Califormia, which 
was ‘distinct from the fixed stars sad planets” and conjectured 
to be an intra-Mercurial body, “may have been this comet :” not 
a very happy suggestion if we are to rely upon Mr. Finlay’s 
elements, since at the time in question the comet would have 
been situated 28° west and 23° sont of the sun. 

Other notices received gescribe the brilhant appearance of the 
tail in the first week of February, but supply no particulars with 
reference to the position of the nucleus, 





METEOROLOGICAL NOTES 


THE storm of December 28, 1879, will long stand out among 
British storms, not only as having occasioned the fall of the Tay 
Bridge, but also as having presented peculiarities which, taken 
together, are, so far as observation goes, unprecedented in these 
islands, Some of the more important of these peculiarities were 
brought before the meeting of the Scottish Meteorological 
Society on March 10 by Mr. Buchan. Of these the most remark- 
able were the barometrical fluctuations, which were quite extra- 
ordinary along the central path of the storm from Barra Head 
to Wick. The barometric readings at Dhu Heartach Light- 
house, twelve miles south-west of Iona, reduced to 32° and sea- 
level, were, in inches, 29°615 at 10 A.M., 29°405 at noon, 29'205 
at 1°30 P.M., 28'905 at 4 P.M., 28'795 at 5'5 P.M., 28'645 at 
6 P.M., 29°I05 at 7 P.M., and 29°342 at 9 P.M. Thus in one 
hour, from 6 to 7 P.M., the barometer rose 0'460 inch, or nearly 
half an inch. That this extraordinary fluctuation was no isolated 
phenomenon is shown by what was noted at the other hght- 
houses in the vicinity. Thus the barometer roce, from 4 tog Pat, 
0'790 inch at Barra Head, from 5 to 9 P.M., o'681 inch at 
Monach, 0760 inch at Ushenish, and 0'660 at Skerryvore ; 
from § 30 to 9 P.M., 0'700 inch at the Point of Ardna- 
murchan ; and from 6,15 to 9 P.M, 0'599 inch at Kyleakin. 
To north and south of the central path of the storm the 
fluctuations, though unusually large, fell far short of these 
amounts, From the observations made at the numerous 
stations of the Society, including the sixty Scottish light- 
houses, the position of the centre of the storm could be 
determined with a close approximation to exactness hour by hour. 
From the results it is shown that the cyclone travelled onwards in 
each of the five hours respectively from 4 to 9 P.M., 30, 45, 53, 70, 
and 70 statute miles, the rate of progress from 7 to 9 P.M, being 
thus about 34 times the average rate in this part of Europe. The 
behaviour of the temperature of the air was equally striking, 
rising everywhere to from 52° to 57° as the centre of the cyclone 
advanced, and falling after it had passed, In other words, the 
temperature rose on this occasion to the average of the first week 
of June, From data supplied by Mr. Scott, of the Meteoro- 
logical Office, the maximum velocity of the wind during the 
heaviest gusts was at the rate of 96 miles an hour at Aberdeen, 
120 miles at Glasgow, and probably 150 miles at Seaham. Had 
Pe anemometers been pretty centrally in action over Scot- 

nd on that evening, much higher wind-forces than these would 
doudtless have been .ecorded, The force of the wind was com- 
paratively little felt to the north of the central path of the 
cyclone, owing to the low gradients in that direction, no notice 
of astorm being recorded, for example, at Cape Wrath, Stour- 
head, or the Butt of Lewis; but in the path of the centre and 
for some distance to southward, the storm swept onwards with 
destructive and uncontro fury, raising the #pray in what 
seemed solid masses of wafer against the lantern of the Dhu Heart-* 
ach Lighthouse, 145 Tetehi, which strack the glass with a 
sound like phat of road metal, and completely overturymg whele 
forests of Scotch firs 200 years old, so that not a single tree was® 
left standing, and where the trees were fast rooted in the rock 
Prostrating them along the ground after forming a joint near the 


roots by splintering this part of their trunks to a bundle of 
matches. The steepest gradient afforded by the barometric 
observations which were made is about I inch to 110 miles, 
Steeper gradients were noted during the great Edinburgh hurri- 
cane oF Janury 24, 1868, when a gradient of r inch to 72 miles 
occurred, and in accordance therewith an amount of damage 
was done to structures of solid masonry of which the storm of 
December last affords no parallel 


Mr. CHARLES CARPMARL, who has recently been appointed 
Superintendent of the Meteorological Service of the Dominion 
of Canada, has issued the’ fust number of a Monthly Weather 
Review, presenting with fairly satisfactory fulness the weather 
and o'her meteorological phenomena of the Dontfnion for 
January, 1880. The storms which in any way affected Canada 
during the month are detailed, and their tracks indicated. 
Weather-probabilities are issued by the officg in Toronto at 10. AM. 
daily, and posted up at 350 places in Canada within an hour from 
the date of issue. From an analysis of the successes and non- 
successes of the weather-probabilities of the month given in the 
Review, it would appear that 80} per cent. were fully verified, 
934 per cent. either fully or partly verified, leaving only 64 per 
cent. of failures, The outstanding features of the meteorology 
of the month were the low mean pressure in the west, the 
high pressure in the east, and the very high temperature which 
prevailed at all the stations. The mean temperature for January, 
1880, was the highest yet recorded in any year at Toronto, thus 
offering a striking contrast to the weather which prevailed gene- 
rally over Europe during the month, This meteorological ser- 
vice is under the deepest obligations to Prof, Kingston, through 
whose exertions chiefly it was called into existence. These 
arduous exertions have told seriously on his health, and he has 
been obliged to retire from the position of superintendent. He 
carries with him the best wishes of meteorologists coupled with 
a hope that in his retirement he will be able-to continue his 
seivices in the furtherance of American meteorology. 


IN a twelfth contribution to meteorology, Prof. Loomis pre- 
sents us with isobars for the United States, showing for January 
and July the mean presure of the atthosphere from the observa- 
tions made by the Signal Service of the War Department for 
the six years ending June, 1877. In July pressure ıs highest in 
Florida, beg 30°r00 inches, from which it diminishes on 
advancing into the interior to 29'850 inches in Utah, rising 
again on proceeding west to about 30*100 inches on the Pacific 
coast, in latitude 45°. This state of things is, roughly speaking, 
reversed in January, with, however, several noteworthy differ- 
ences. The highest pressure, 30°250 inches, is now in Utah, 
and the lowest generally round the coasts, falling to the mini- 
mum, 30'000 inches, at the entrance to Fundy Bay. The high 
pressure of the interior may be regarded as spreading over the 
States occupying the region from Minnesota to Cahfornia, The 
slight break ın ıt on the chart, as occurring about Cheyenne, will 
require confirmation from future observations, A second area 
of high pressure spreads over the larger portion of the south- 
eastern and Southern States. These two distinct areas of high 
pressure are separated from each other by a region of lower 
pressure stretching in a south-west direction from Chicago, 
towards the Rocky Mountains. The discovery of this peculiarity 
in the winter-distribution of pressure in the States which, cor- 
rectly we think, is ascribed to the path usually taken by the 
barometric minima of American storms in the earlier part of 
their course, constitutes, perhaps, the most valuable contribution 
to meteorology yet made by Prof. Loomis, 


Pror. Loomis institutes an interesting comparison of the 
varying rates of pro; of storm-centres, and ‘shows that over 
the United States the rate of progress is twenty-six miles an 
hour, whereas, over the Atlantic, it is only fourteen mils, and 
on the continent of Europe, as shown by Dr. Neumayer, it does 
mot exceed sixteen miles an hour. {n this connection it is 
pointed out that the winds on the Atlantic are stronger than they 
are over either of the continents, and the winds of central 
Europe are stronger than the winds of the United States, rela- 
tions that suggest whether friction may not be concerned in 
detetmining the rate of the onward progress of storms, As 
bearing, however, more immediately on thiaquestion, Prof, 
Loomis draws attention to this important distinction between 
American and European storms, viz., from the Rocky Mountains 
to the Atlantic Ocean storms advance fypm & drier to a more 
humid mosphere, whereas in Europe, while storms pursue 
their easterly course, they proceed from a humid to a drief atmo- 
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sphere. An examination of the 1ate of 
north-western Europe, as compared with the rate in the interior 
of the continent, would contribute important data to the inquiry 
here raised. () 


rogress of storms m 





w 
PHYSICAL NOTES 


ACCORDING to a theory of crystallogenesis recently brought 
before the Bologna Academy by Signor Marangoni, the forma- 
tion of crystals is due to composition of molecular vibrations, 


As vibra plates give the symmetrical nodal lines of Chladni, 
50 solid ies, in their vibrations im three directions, produce 
aces of 


nodal st&faces, which correspond to the cleavage 
crystals, The author (confining himself to simple substances) 
considers a chemical molecule as one produced in general by 
union of two atoms ygotating round one another; a physical, as 
arising from two chemica? rotating round one another. If these 
motions do not occur in the same plane, we have motions of a 
pendular nature in the three directions of space, Where the 
times of vibration are in simple ratios to each other, crystals are 
formed; where, again, the relations are complicated or incom- 
mensurable, we have liquids; and m the gaseous state, the 
physical molecules break up into the chemical. If the ratios of 
the three. motions are I: 1:2 we have 4 osculating planes, 
enclosing a tetrahedron. The common orientation Be these 
planes in all molecules produces planes of cleavage. If the 
ratios are I; 1: 3, there ae 6 osculating planes and a rhombo- 
hedron, By means of a. tuning-fork throwing a soap-bubble 
into vibration, the author illustrates his hypothesis. He deduces 
a number of crystallographic properties, further assuming that 
Lore vibrations attract each other, while opposite 
re 


A SERIES of experiments in spectrum-analytical comparison of 
gas, sun, day, and the electric light has been lately made by 
Herr Meyer (Carl’s Zeitsch, fur angew. Electr.-Lehre, 1, p. 320, 
1879). He used both Vieiordt’s method and a method first 
suggested by Bohn; in the latter a Nicol prism is fixed before 
one-half of a slit and recefves the light from one source; behind 
it is the Nicol, rotatable in a graduated circle of Wild’s polaristro- 
bometer, The hight beam passing through both prisms strikes a 
rectangular glass prism, which reflects it into the spectrum 
apparatus, The second sht-half is :llnminated either directly or 
through a second rectangular prism from the second light source, 
The numbers show that the brightness of the colours in the gas- 
spectrum, compared with that ın sun or daylight and the electric 
light, steadily decreases from the red to the violet end of the 
spectrum. Ag sunlight is consideiably brighter in the middle 
parts of the spectrum than the electric hght, the latter should 
appear yellow with the former; and in a Ritchie photometer 
the surface illuminated by the electric light did igdeed appear 
yellow lıke an orange, in comparison with that illuminated by the 
sun, Another interesting fact elicited is that in daylight there is 
comparatively more red and yellow, and less blue and violet light 
than in sunlight, 


Last year M. Van Rysselberghe devised a regulator rigorously 
isochronous in theory, that is, the movable masses of which were 
displaced exactly along a parabola. It was considered, however 
(in the Belgian Academy), that practically the number of articula- 
tions was too great to allow of the isochronism being realised. M. 
Van Rysselberghe has now hit upon a different and very simple 
combination, in which the articulations are reduced toa mmimum, 
and which gives a very close approximation to the parabola, 
though not that figure rigorously. He has a model, the velocity 
of which is maintained constant to nearly Tho while the force 
transmitted to the vanes and absorbed by them, varies in the 
ratio df I to 200. He does not despair of pushing the precision 
to ovyo (or legs than a second a day), One special feature in 
the apparatus is a system of vanes designed to increase the 
resistance in a proportion slightly greaterethan that furnished by 
the increasing aperture of the moderator-lozenge. These vanes, 
on a straight horizontal axis, strike the air at different inclina- 
tions according to the resistance to be developel, being moved 
by suitablesgearing, and automatically into various posftions 
from the horizqggal to the vertical. There is a system of 
compensation for variations of temperature. This regulator is 
expected to be of great service in application to registering at a 
distguce, to chrom hs, to equatorial telescopes, to siderosiats, 
to telegraphs, and to industrial motors. {It is described in the 
Bulletfn of the Belgian Academy, No, 1, 1880.) . 


Som experiments by Herr Reusch, with a view to determini 


the modulus of elasticity of ice, have been recently publish 
(Ann, der Phys., No. 2). Ree prismatic lamelle of ice 
were obtained by pressing the es of two heated plates of 


zinc, fixed parallel in a frame, into plates of ice, the ends bein 
then cut with two other zinc plates in the frame. After sera 
measurement and weighing, the number of transverse vibrations 
of the tone given by the lamella supported near the outer fifth 
was determined by means of a Marloye sonometer (a monochord 
im. long, with tuning-fork giving 256 vibrations per second). 
This was done, of course, in a room with the temperature below 
zero. Calculating according to the formula given by Seebeck, 
Herr Reusch found the arithmetic mean {from five experiments) 
of the modulus of elasticity Æ, in kilogiammes per square milli- 
metre = 236°324. ‘The only previous determination knowneto 
him is that of Frankenheim (in Mousson’s ‘ Physics”), where 
E = 541, a number which he therefore thinks more than twice 
too great. 


IN a recent paper in the Annalen der Physik (No. 2), Herr 
Frohlich endeavoms to prove that off the three electrodynamic 
fundamental laws enunciated by Clausius, Riemann, and Weber 
severally, as satisfying the principle of conservation of energy, 
that of Clausrus—and, supposing unequal velocity of the two 
electricities in th€galvanic current, the two others also—leads to 
theoretically unreliable and practically useless results, 





GEOGRAPHICAL NOTES 


LETTERS have been received from Prof. ii B, Balfour, 
announcing that he had been safely landed by H.M.S. Seagul? 
in Golbourn Bay, at the west end of Socotra, on Febuary 11, 
weather not peamitting the vessel to go round to the principal 
port, Samanda. Prof, Balfour had formed pretty high expecta- 
tions of the island from what he had heard, but these were 
greatly exceeded by the reality, The flora was found to be rich 
and varied, and 150 species of plants, some of great interest, 
had been obtained in a few days. Birds were numerons, as also 
reptiles and insects. There was plenty of water, and some 
splendid Dytisci. The geology was very perplexing, granite, 
limestone, and diorstic rocks being mixed up in an extraordimary 
manner, 


WE are glad to see that the G phical Society is doiug its 
best to show honour to Prof. Nordenskjold and to give him a 
hearty welcome to this country. A distinguished deputation 
awaited his arrival at Portsmouth on Monday, but unfoitunately 
the Vega did not appear, though this time she has, most 
probably, arrived. e highest British mark of honour awaits the 
explorer—a dinner at Willis’s Rooms, at which, we are glad to 
learn, the Prince of Wales will be present. We have said so 
much conceining the work of Prof, Nordenskjold that scarcely 
anything new is left to say either concerning himself or con- 
cerning his services to science in the voyage he has so 
successfully accomplshed. Commerce is sure to follow up the 
pioneer wok of the Vega, and we hope that very soon the 
region explored will be garrisoned, as the 7imes puts it, by 
meteorologists who will ‘‘ watch the winds where they are born,” 


Ar the meeting of the Geographical Society on Monday 
evening ıt was announced that Prof. Nordenskjold, who is 
already a Gold Medallist, had been elected an Honorary Corre- 
sponding Member. Mr. E. Hutchinson afterwards read a paper 
on the ascent of the Binué branch of the Niger in 1879 by 
Ashcroft, an agent of the Church Missionary Society, in 
the little steamer Henry Venn, The party left Lokoja,” at 
the confluence with the main river, on J ly 8, and on Au- 
gust 28 arrived opposite* Yola in N. lat. 9° 16’ and E. long. 
12° 31’, some 364 miles to the eastward in a straight line. 
From Yola they proceeded past the junction of the Faro ġibu- 
tary, where Dr, Barth crossed m 1851, and for about forty 
miles higher up, anchoring on September 4 off the town of 
Garawa, which hes some distance from the river bank. This 
place is situated in N, lat. 9° 28’ 45” and E. long. 13° 26. As 
the riwer was falling fast, Mr. Ashcroft only ventured to go a 
few miles further yp ina steam launch, The distance traversed 
bpthe Henry Venn Expedition, which had never been previously 
explored, is probably not far short of 150 miles, and of this an 
exceedingly good chart has been made by Mr. Flegel, a German 
who, in his anxiety to join in the exploration, accompanied the 
party as ship’s clerk, It is satisfactory to learn that the natives, 
except at one spot, Showed themselves particularly well-disposed. 
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Mr. Hutchinson also made some interesting remarks, partly of a 
speculative nature, on the river systems of the Binué and the 
Shari, and their possible connection near Lake Chad. 


MR. J. W. Morr, of the Central Africa Trading Company, 
bas just sent home from Livingstonia some notes of an expedition 
from the Mombera country, near the northern end of Lake 
Nyassa, to the north-west portion of the great basin of the 
Loangwa, which falls into ths Zambesi at Zumbo, above the 
Kebrabasa 1apids, Crossing the Kasitu river he marched a little 
north of west through an uninhabited, undulating forest-land, 
scantily supplied with water, No game was seen, but the éserse 
fly was very abundant in several swampy valleys. Mr. Moir 
then crossed the Rukuru tiver, and after a march of twenty 
miles further west and north-west, passed over a low sandy 
watershed into the Loangwa basin. The country was that of 
the Basenga, whose chief village 1s in the bend of a very small 
stieam which flows at the bottom of a deep broad course, pro- 
bably well filled in the rainy season by the neighbouring Palao- 
senga hills, If this part water was very seldom to be had, 
except by digging in the watercourses, but the soil appeared 
fertile, Mar. Mor was able to get very little information about 
the surroinding country, as the people professed that they had 
never dared to leave their villages owing to their dread of the 
Mangoni. On the return journey the party passed through an 
uninhabited tract, chiefly covered with rather scrubby forest, to 
the Mombero country, In the Basenga country the first chief 
met with was Tembwe, who, it is interesting to note, saw 
Livingstone, probably in 1863, in the Tumbuka country further 
to the south; he has a large village, and there are generally 
some Arabs there, The principal chief of the B Kam- 
bombo, lives at the first-mentioned village, which is strongly 
stockaded. Here an Arab caravan had settled down for a time, 
having come from Zanzibar viá Ujiji. 


WE regret to learn that fears are entertained in St. Petersburg 
of the safety of Col, Prejevalsky, who at the last news was 
attempting to make his way into Thibet from China, It is stated 
that the German embassy at Pekin has ieceived a letter from 
Count Szecheny, who was following the Russtan expedition, 
saying he intended to return, not wishing to share the same fate 
as befel Col. Prejevalsky, whatever that may be., Disquieting 
rumours also come from Russian Turkestan as to the traveller’s 
safety, One guide returning from Chardini reports that while 
he was searching for a road that had been lost, Prejevalsky and 
his comiades disappeared, and he was obliged to turn back, We 
earnestly hope these rumouis may twn out to be unfounded}; Col. 
Preyevalsky’s loss would be a severe one to scientific exploration, 


Two Austrian travellers, the Ztnzes Calcutta correspondent 
telegraphs, March 21, have arrived at Rangoon from China by 
the overland route through Yunnan and Bhamo, They attempted 
to enter Thibet, but were prevented by Chinese officials. No 
doubt this is the party of Count Szecheny referred to above, 


In its last summary of colonial intelligence the Colonies 
and India furnishes a curious piece of news from New South 
‘Wales, which recalls to memory a sad incident in Austra- 
lian exploration, A few years ago, we me told, a man named 
Hume, who had penetrated very far into the interior, stated that 
there was a white man living with the blacks in the far west, 
who, he was confident, was a suvivor of Leichhardt’s expedi- 
tion, ‘This asseition was at the time mostly disbelieved, but 
information has now been received which leads to the impression 
that Hume’s statement was true, and that the white man in 
question died about November, 1876, when making an attempt 
to leave the black tribe with which he had been living, and to 
reach the camp of some white explores. 


From the Hongkong papers we learn that Commander 
Salmond, in H.M.’s Gunboat Midge, has recently paid a visit to 
Sandakan Bay, in Northern Borneo, where he found Mr. Pryor, 
the agent of the English Association, holding, as we have before 
recorded, a large concession from the Sultan, diligently prose- 
cuting his work of inquiring into the resources of the country. 
The natives are reported to be quite content with his system of 
administration, I e 9? 


2 
Tue current number of Zes Missions Catholiques contains the 
first instalment of Père Jafivier Martini’s accoun®of his journey 
from Khatûm to Gardaref, as well as much ifformatfon 
respecting the late Abbé Debsize, who died at Ujiji on 
December 12, Under the title of ‘‘ Captivité et Deliverance,” 
e 


Père Deguette also commences the narrative of his misfortunes 
in Corea. 


THE Fresse of Vienna announces that Capt. Weyprecht is 
making, in conjunction with Count Wélezek, the final arrange- 
ments for a new Polar expeditio Many Dalmatian sailors 
have already offered to take part tn the expedition. Count 
Wilczek and Capt. Weyprecht will shortly visit Hambmg to 
confer with representatives of various European Societies, 


ACCORDING to the Zines Candahar correspondent Mr. 
Giesbach, geologist, has, at the Sirdar’s special request, been 
appointed by the Indian Government to report on the mineral 
capabilities of the Candahar district, Major Leach, R.E., has 
also been yaaa deputed for survey purposes in thé district 
under CoL St, John’s orders. 





UNIVERSITY AND ERUCATIONAL 
INTELLIGENCE 


CAMBRIDGE,—The number of failures to pass the Local Ex- 
aminations continues very large; possibly this may be traced to 
defective teachin: g of science subjects, and the relation of the 
elements of the theoretical to the concrete aspects of geometry 
and physics. Four senior girls and twenty three senior boys 
obtained a first class, None of the former are distinguished in 
the physical science subjects, Thirty-six junior girls and 21g 
jumor boys obtain a first class. More than one-third of these 
junior girls have distinguished themselves in one or more subjects 
of physical science. 

PRoFEssoRS PAGET, Stokes, Liveing, C. C. Babington, and 
Dewar will lecture in the coming term; also Mr, W. J. Sell 
(Chemistry), Mr. Sedgwick (Demonstrations in Mammalia). 

Some new cases for the Bird Room, and apparatus for the 
Chemical Laboratories has been voted. 


THE late Dr. Andrew Vans Dunlop of Edinburgh has left 
the Univeisity of that City the residue of his estate, amonnting 
to about 50,000/, Of this sum, 30,coo/. will, it is understood, 
be paid to the University authorities; while the remaining 
20, 000/. will ultimately accrue to the Uuiversity. 3,000/, is to 
be added to the general fund of the University; and the re- 
mainder of the 50,000/, is to be employed in foundimg sixteen 
“í Vans Dunlop Scholarships,” of the annual value of roo/, each, 
tenable for three years. It is also provided by the will that the 
first six scholarships created shall be for students of medicine, 
while the others are to be equally divided amongst students of 
the classes of chemistry, English literature, classics, political 
economy, logic and moral philosophy, natural philosophy, 
mathematics, natural history and engineering. 





e SCIENTIFIC SERIALS 

THE Proceedings T the Linnean Society of New South Wales, 
vol, iv., parts 1 and 2 (Syäney, 1879).—Part 1. Rev. J. E. T, 
Woods, on some tertiary fossils; describes a large number of 
fossil shells from the tertiary (probably miocene) beds of Muddy 
Creek, Western Victoria ; figures of all the species are given, 
On some new marine shells from Port Jackson (three new species 
described and figured). On some freshwater shells from New 
Guinea (three new species of Melania, with figures)-—On some 
new marine shells from Moreton Bay (three new species). On 
Araya albens (notice of its appearance at Moreton Bay).—F, 
M. Bailey, on some of the introduced plants of Queensland. On 
a new species of Asplenium from Tnnity Bay Range.—W. A. 
Haswell, M. A., on the Australian species of Penzeus (six species 
described as new). A contribution to a monogiaph of the 
Austalian Leucosiide ; adds twelve new species to the list of 
Australian forms, f.e, four new sien of Leucosia, wo of 
Mya, one of Myrodes, three of Phlyxia, ongo Lithadia, one 
of Arcania, nearly all of which are figured.—Wm. Macleay, on 
fome fishes from the Solomon Islands; gives a list of fifteen 
species, not one of which is mentioned in the fishes of this 
group as given in the “Voyage of the Curaçoa,” and desciibes 
a new species ef Mesoprion.—E. P. Ramsay, on the zoology of 
the Solomon Islands (enumerates forty-five species of biids), 
Contributions to the zoology of New Guinea ; iv. and v, 
On Mr. Golfie’s collections, with a list showiff® the distribuhon 
of the species of birds,—N. de Miklucho-Maclay, the proposed 
zoological station at Sydney.—E. Meyrick, on a micro-lepidop- 
teron destructive to the potato (Zia sofznelia).—Dr. Cog, on 
two new specie of Helix from the Lonisiade group.—Part 2, 
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Rev. J. E. T. Woods, on the relations of the Brisbane flora ; 
and, with the assistance of F. M. Bailey, a census of the flora 
of Brisbane, including the plants of Moreton Island and the 
country within twenty-ffve miles of the city of Brisbane; the 
total number of species enumerated is 1,228.—E. Meyrick, de- 
scriptions of Australian midfo-lepidoptera, Part 2. Crambites. 
—James Hobson, notes on Cyprea guttata ; gives as the habitat 
of this extremely rare shell, New Britain, but few particulars are 
given. 

Sournal de Physique, February.—On the determination of the 
elements of a vibratory movement, by E. Mercadier.—On the 
law of the thermal capacities of gases, by N. Sr a ein 
spheric pelarisation and influence of the terrestrial magnetism on 
the atmosphere, by H. Becquerel.—On the diffzrential equation 

2 
Zu ah which leads to the theoretic expression of the 
LA 
velocity of sound, by M-Amagat. 


= at 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 18.—On the Structure of he 

Immature Ovarian Ovum in the Common Fowl and in the 
Rabbit, To which is appended some Observations upon the 
Mode of Formation of the Discus proligerus in the Rabbit, and 
of the Ovarial Glands or ‘ Egg-tubes’ in the Dog.” By E. A. 
Schafer, F.K.S. 
* «On the Modifications of the Spectrum of Potassium which 
are Effected by the Presence of Phosphoric Acid, and on the 
Inorganic Bases and Salts which are found in combmation with 
Educts of the Brain.” By J. L. W. Thudichum, M.D., 
F.R.C.P.L. Communicated by John Simon, C.B., F.R.S. 

“ Researches into the Colouring Matters of Human Urine, 
with an Account of the Separation of Urobilin.” By C. A, 
MacMunn, B.A., M.D. Communicated by A. Gamgee, M. D., 
F.R.S., Brackenb Professor of Practical Physiology and 
Histology in Owens College, Manchester. 

“On the Coalescence of Amceboid Cells into Plasmodia, and 
on the so-called Coagulation of Invertebrate Fluids.” By P. 
Geddes. Communicated by Prof. Burdon Sanderson, LL, D., 
F.R.S. 


Zoological Society, March 16, Dr. A. Gunther, F.R.S., 
vice-president, in the chair.—Mr. W. K Parker, F.R.S., ex- 
hibited and made remarks on the and embiyos of some 
trocodiles (Crocodilus palustris), obtained in Ceylon by Dr. W. 
R. Kynsey, Principal Medical Officer of Colombo.—Mr. W. A. 
Forbes read a paper on some points in the anatomy of the 
Sumatran rhinoceros.—Mr. Edward R. Alston exhibited and 
made remarks on a coloured drawing of an adolescdht specimen 
of Tapirus dowi, now in the Paris Museum.--Mr, Alston also 
exhibited a specimen of a remarkable and httle known Australian 
marsupial, carga lanigera (Gould).—A communication 
was read from Mr, L. Taczanowski, giving the descriptions of a 
collection of birds made in Northern Peru by Mr. Stolzmann 
during the last months of 1878 and the first half of 1879. 
Amongst them were examples of three species believed to be 
new to science, and proposed to be called Turdus maranonicus, 
Arremon nigriceps, and Colaptes stolamanni.—Mr. Alfred E. 
Craven read descriptions of three new species of land and freh- 
water shells, from Nossi-Bé Island, N.W. coast of Madagascar. 
—Mr. Craven also read a paper on a collection of land and 
fresh-water shells, made during a short expedition to the 
Usambara country, in Eastern Africa, with descriptions of 
seven new species.—Mr. F. Jeffrey Bell read some remarks in 
refererte to certain statements made by Mr. A. Agassiz Ina 
paper on the synonymy of the echini, communicated to the 
Society at a previous meeting —Mr. W. K. Parker, F.R.S» 
read a paper on the structure of the skull in the chameleons, 


Geological Society, March 10.—Robert Etheridge, F.R.S., 
resident, in the chair.—John Ward was electedea Fellow, and 
rof. F. vop Hochstetter, of Vienna, and Prof. A. Renard, of 

Brussels, Forei, ome elon aoe of the Society.—The following 
communication Was :~—On the geological rel&tions of the 
rocks of the south of Ireland to those of North Devon and other 
British and Continental districts, by Prof. Edward Hull, F.R.S., 
Diréctor of the Geo&gical Survey of Ireland., In this paper 
the author, after referring to his previous paper on the geological 


stone, including the Kı 





age of the Glengariff beds (Quart. Yousn. Geol. Soc , vol, OXY. 
P. 699), in which he showed that between them and the succeed- 
ing Old Red Sandstone in the sonth of Ireland there existed a 


very great hiatus, proceeded to compare the sections of the rocks 
of the south of Ireland with those of North Devon, and to show 
that the hiatus in question is represented in the latter locality by 
the whole of the Middle and Lower Devonian rocks. He then 
discussed the relations of the Devonshire rocks to those occurring 
north of the Severn, in Scotland, and in Belgium ; and from this 
review of the whole question he arrived at the following conclu- 
sions :—I. That there is only one Old Red Sandstone properly 
so-called—represented ın Devonshire by the Pickwell-Down 
Sandstone ; in Ireland by the so-called Upper Old Red Sand- 

lorean beds ; in Scotland by the so- 
called Upper Old Red Sandstone; and in Belgium by the 
“t Psammıites du Condroz,” 2. That the so-called Old Red 
Sandstone of Herefordshire is the estuarine representative of the 
Middle and Lower Devonians of Devonshire; and that the so- 
called Lower Old Red Sandstone of Scotland, with its fish- 
remains, is the lacustrine representative of the Upper Silurian 
rocks, In conclusion the author discus$ed the physical conditions 
under which these various formations were deposited. 


Physical Society, February 28.—Prof. W. G. Adams in 
the chair.—A paffer was read by Mr. Ridout on some effects of 
vibratory motion in fluids. It was found by Savart and Tyndal 
that jets of water were sensitive to notes or air vibrations lke 
flame, and the author conceived the idea of vibrating the jet of 
wate: internally. To do this he caused an electro-magnetic 
arrangement to pinch the tube, conveying the water 400 to 500 
times per second, so as to communicate a vibratory motion to the 
stream of fluid. The issuing jet spread out in two streams, 
beautifully broken.into drops, and representing the fundamental 
note. When the pinching lever vibrated irregularly harmonics 
were observed, When the water was thrown into vibration in 
two different planes, the resulting jet rotated in the tube, 
Froude’s deduction that a liquid moving in a tortuous tube has a 
tendency to straighten the tube was illustrated by oscillating o 
pipette with its nozzle in a vessel of water, and filling a coloured 
iquid into it, which is seen to flow from the nozzle through the 
water in a tortuous line, By giving the pipette also a motion 
round its axis, the line becomes a spiral, A sounding body pro- 
duces no disturbance in the stream. The author also showed 
that the cardboard experiment of M. Clement Desormes can be 
extended to water, In this experiment a cord is attracted to 
another cord by blowing a jet of air through the latter upon the 
surface of the former, Mr. Ridout allows a jet of water to flow 
out of a glass tube with a cup-chaped mouth upon the surface of 
a glass ball, and when the ball is within a certain distance of the 


mouth, it 1s attracted towards the latter and sticks in the mouth. 


In explanation of this fact ıt was shown that the ball and cup 
remamed in such a position that the outflow of water was greater 
than if the globe had been entirely absent. Prof, Perry explained 


this action by the hydrodynamical fact that the pressure is less 


at the centre of the mouth of the cup than at the edges. Prof. 
Guthrie said that he had tried a similar experiment with a funnel- 
shaped mouth and a glass cone, but faled. He surmised that 
perhaps the cohesion of the water for itself, as it formed a shell 
round the ball, might help to cause the success of the ball method. 
Prof. Adams pointed out that with the cup and ball there was 
less difference of head of water between the centre of the mouth 
and the edge where the water escaped, than with the funnel. 
Dr. Stone stated that he had been able recently to imitate many 
physiological sounds, such as the murmur of the heart, by means 
of constrictions, in tubes through which water and air were flow- 
ing. His demonstrations were made before the Royal College 
of Physicians.—Dr, C. Wa Wright then read an inportant paper 
on a determination of chemical affinity in terms of electromotive 
force, After giving a history of the subject, he described his 
original expernments. These consisted in performing electrolysis 
of sulphuric acid and measuring the heat evolved in the process, 
and by recombustion of the materials. A voltameter with spade- 
shaped platinum electrodes soldered to stout copper wires, and 
sealed by a large plug of gutta-percha, was employed for the 
electrolysis, gin ordinary water calorjmeter was used to measure 
thg heat given off,“as Bunsen’s was fond to contain sources of 
loss of heat. The strength of the cugrent employed was varied 
fiom 6 webers t x4, weber. THe volume of gas produced was 
measured by Joules’s plan, Radiation loss was corrected for by 
three methods. From an average of eighteen experiments the 
value of ¢, the electrbmotive force was found to be 1'5038 C, G.S. 
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or volts, Taking the formula F= Gear wheie F is Joules’s 


equivalent, Æ is the heat actively evolved, 7 the heat evolved by 
recomposition, and x a constant to which Kohlrausch gives the 
value of ‘ooo105, Dr. Wright finds that Joules’s equivalent 
should be 4'196 X 107, instead of 4'20 X 107, as given, to answer 
the formula, The author thinks tbat Joules’s water-friction 
experiments gave the truest value of ¥, and that his electric 
heating expeiiments gave a result about 4 per cent. too low, 
owing to the B.A, unit of resistance being about 2 per cent. too 
high and other causes. 


Chemical Society, March 18.—Mr. Warren De Ja Rue, 
president, in the chair.—Prof. Tidy read a paper of over 100 
ges on River-water. He discussed the subject under three 
heads :~1. Analytical details of river-waters. 2, The various 
sources of impurity to which river-water is subject, and the 
means whereby punty is maintained by nature or may be effected 
by art, 3. The extent to which statistics warrant us in con- 
demning or in approving the supply of river-water for drinking- 
purposes, Under the first head the author gives detailed analyses 
of water from the Thames from 1876-1879; analyses are also 
given of water from the rivers Nile, Severn, and Shannon, 
Under the second head is discussed the effect (1) of flood-water, 
which at first deteriorates and then improves the quality of river- 
water; (2) of peat, the quantity of which in a water is kept in 
check by ‘‘a,” the inherent power that water possesses of self- 
purification, owing to the oxidation of the peat by the oxygen 
held in solution in the water, and “b,” mechanical precipitation 
by admixture with coarse mineral matter suspended in the water ; 
(3) cf sewage matter, This, in the opinion of the author, isa 
most vital question, From mspection of the effect produced by 
sewage on rivers, from analyses of the river-waters, and from 
experiment, the author concludes that the oxidation of the 
organic matter of sewage takes place, when mixed with un- 
olluted water and allowed a certain flow, with extreme rapidity. 
The various methods of artificial purification are discussed ; of 
these filtration through sand is preferred, Under the third cate- 
ory the arguments for and against the use of river-water for 
Ariniingepuroanes are examined: it is shown that the death-rates 
of towns supplied by wells and of those supplied by rivers are 
‘practically alike, and that in London there is very ‘little{to 
choose, as regards mortality, between districts supplied with 
well-water and those supplied by river-water ; and while admit- 
ting that, as a matter of sentiment, he would prefer well-water, 
the author contends that there is no reason for supposing that 
the materies morbi, whether it exists as a germ or not, can resist 
oxidation, which 1s efficient in destroying other organic matter, 
as proved by chemical analysis, The author finally submits the 
two following conclusions '—1. That when sewage is discharged 
into running water, provided the dilution with pure water be 
sufficient, the whole of it, after the run of a few mules, will be 
efficiently got rid of. 2. That :facts indicate that whatever 
may be the actual cause of certain diseases, the materies morbi 
which finds its way into the river is destroyed along with the 
organic impurity. 

Meteorological Society, March 17.—Mr. G. J. Symons 
F.R.S., president, in the char.—Sir A, P. Bruce Chichester, 
Bart., W. H. Cochrane, Rev. H. Garrett, M.A., H. Jonas, J. 
Lingwood, Lieut.-Col. L. W. Longstaf, Rev, C. E. Sherard, 
J. H. Stewart, and Dr, W. J. Treutler were elected Fellows of 
the Society.—The following papers were read :—Thermometric 
observations on board the Cunard B.M.S.S. Algeria, by Capt. 
William Watson, F.M.S.—On the Greenwich sunshine records, 
1876-80, by William Ellis, F.R.A.S.—At 8 p.m, the discussion 
was suspended in order to afford the Fellows an opportunity of 
inspecting a large number of new and irferesting meteorological 
instruments which had been brought together for exhibition, * 


Enfomological Society, March 3.—H. T. Stainton, F.R.S., 
&c., vice-president, in the chair.—Dr, Hy. Chas, Lang, of 41, 
Berners Street, and Mr. Frank Crosbie, of Bamet, were elected 
Ordinary Members of the Society,—Mr. Pascoe exhubited several 

cies of scorpions in reference to a statement recently made 
elsewhere that scorpions had been known to sting themsel¥e? to 
death when surrounded byéife. This Mr. Paseoe doubted, and 
showed that the two common European species, Scorpio europaus 
and Buthus occitans were oRnost physically incapable of effecting 
such a purpose.—Mr. Stevens exhibited a dwarfed female spec 
men of Plebs icarus (Lycena alexis)—The Rev. A. E. Eaton 
exhibited several plates of drawings of Zpłemeride, part of a 

e 


forthcoming work, and contributed remarks thereon.—The 
Secretary exhibited, on behalf of Mr. Geo. Francis, of Adelaide, 
the microscopical specimens referred to at the last meeting of the ` 
Society.—Mr. Howard Vaughan exhibiged a series of Crderia 
russata from Yorkshire and the Isle of Arran, in illustration of 
local variation of the species.—The Rev. H. S. Gorham read a 
further communication on the Lampyride, and also a paper 
giving the result of his observations on there insects with respect 
to their phosphorescence, which he believed to be due to sexual 
causes, With regard to the typical species of the family, he 
observed that in the most highly organised genera, such as 
Lamprocera and Cladodes, the light-emitting faculty did not 
appear to be developed in proportion with the rest of the organs, 
and that the eyes were also reduced ‘in a direct ratio with the 
light,” being small and uniform in both sexes, ‘‘ whilst the 
antennæ were developed in an inverse ratio a3 the phosphor- 
escence was diminished.”—-Mr. C, M. Wakefield communicated 
a paper by Mr, Fereday containing descriptions of new species 
of the family Lucanide and the genus Chlenius.—The following 
pers were also communicated :-—On synonyms of heterocerous 
epidoptera, by Mr, Butler ; and descriptions of Cetoniide and 
Cerambycids, from Madagascar, by Mr. Waterhouse. 


Photographic Society, March 9.—James Glaisher, F.R.S., 
president, in the chair.—A paper was read by the Rev. H. 
Lansdell, F.R.G.S., on a tour round the world, vrå Sibena and 
California, from which it appeared that photography m Russia 
and Siberia, in relation to its art-element, ig ın a very advanced 
condition. Some very interesting pictures of the eastern tubes 
of Russia and Siberia, bordering on China were shown, and also* 
of the entire route, covering 25,510 miles.—A paper was also 


read by Capt. Abney, R.E., F.R.S., on the lateral spread of 
the image during alkaline development, showing that there was 
a travelling outwards of the deposit alkaline development 


from the nucleus which forms the undeveloped image; this takes 
place in all directions, but when spreading laterally, it caused a 
blurring of the outline, seen in gelatine emulsion plates. 


Institution of Civil Engineers, March 9.—Mr. W. H. 
Barlow, F.R.S., president, in the chair.—The paper read was 
on mie a aaa of gas, by Mr. Harry Ragan Jones, 

-Inst.C. E. 


Statistical Society, March 16,—Sir Rawson W. Rawson, 
C.B., K.C.M.G., in the charr.—Two papers were read, the first 
by Dr. T. Graham Balfour, F.R.S., on vital statistics of cavalry 
horses.—The second paper, read by Prof. Leone Levi, LL.D., 
was entitled a survey of indictable and summary jurisdiction 
offences in England and Wales, fiom 1857 to 1878, showing that 
the last twenty-two years have been on the whole favourable to 
the economic gondition of the people, and the leading operating 
causes of crime have been Jess intense than in former years, 


DUBLIN 


Royal Dublin Society, February 16.—-Physical and Experi- 
mental Science Section.— Wentworth Erck, LL. D., in the chair, =~- 
Physical observations of Mars, 1879-80, by Charles E. Burton, 
F.R.A.S. 22 sketches of the planet were obtained under favourable 
circumstances, To these Mr. Dreyer, of the Dunsink Observatory, 
added two, taken by hmmself with the ‘‘South” equatorial, The 
whole series, besides suppor ting the hypothesis that the principal 
markings are permanent as regards form and position, generally 
confirms the existence of the ‘‘canals” of Schiaparelli, adding 
perhaps a few which appear to have been detected for the first 
tıme in 1879, though it is not asserted that they are newly 
formed. The author’s impression, -from observation and com- 
parison with earlier results, is that no rapid surface chang@s are 
now proceeding on Mars, and the great changeseof appearance 
are due to formation and disappearance of cloud or mist in the 
planet’s atmosphere. Agnumber of areoyrapic positions of spots, 
determined by Kaisers method, with the help of Marth’s 
ephemeris, are included in the paper. The analogy between 
Mars and the earth is seemingly weakened by recent observations, 
—Notes from the Physical Laboratory of the Royal Lolleye of 
Sence, by Prof. W. F. Barrett:—1. On cause of the 
vibiation in the Trevelyan rocker. The author attributes the 
motion to the force exerted by a thin layer of gas between the 
got rocker and the cold support, As long as there 1s sufficient 
difference gf temperature between the two surfaces, the support- 
ing edges of the rocker are alternately repelled from the*cool 
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leaden block in the same manner as the vanes of a radiometer 
are repelled from the relatively cool sides of the surrounding 
glass envelope.—z, On the effect of temperature on the illuminat- 
ing power of coal-gasy—On a new harmonic relation between 
the lines of Lydrogen, by G. Johnstone Stoney, D.Sc., F.R.S. 
The author pointed out tMat the stellar line H,, which Mr. 
Huggins’s investigations show to be probably a hydrogen line, 
stands in a simple harmonic relation with the known hydrogen 
line near G; Hy being the 35th, and the liue; near G the 
32nd, harmonics of a vibration the periodic hme of which is 
r -— 72'003, where + is the time that light takes to advance a 
millimetre in air, The other known hydrogen lines, viz., C, F, 
and 4, gre already known to be the 2oth, 27th, and 32nd har- 
monics of another vibration the periodic time of which 1s 
T + 76'2.—Natural Science Section, with which the Royal 
Geological’ Society of Deland is associated.—G. H. Kinahan, 
M.R.LA., in the ehaiz,—The Chairman, as president of the 
Royal Geological Society of Ireland, delivered the anniver- 
sary address.—V. Ball, M.A., F.G.S., read a paper on the 
evidence in favour of the existence of floating ice in India 
duting the deposition of the Talchir (Permian) rocks, In this 
communication the author gave a réssswné of the facts which are 
held by Indian geologists to prove that during a part of the 
Talchir period the climate of Peninsular India was sufficiently 
cold, during the winters at least, to cause the formation of land- 
ice on the margins of the great Jakes which then existed. The 
facts are similar to those employed to establish the glacial 
period of Europe, There is a boulder-bed which contains huge 
masses of rock enveloped in fine silt. In some cases it is de- 
*monstrable that these boulders have been carried from long 
distances in a direction contrary to the present slope of the 
surface, In others, but less commonly, polished and striated 
boulders have been found resting on scored and striated surfaces. 
The fossils of the Talchir rocks, consisting of a few ferns and 
equisitaceze—all previous periods having been azoic—are not 
inconsistent with a mild, temperate climate. Reference was 
made by the anthor to the Karroo beds of South Africa and the 
Permian breccias of England, which are likewise believed to 
have had a glacial origin? £ 
ARIS 


Academy of Sciences, March 15.—M. Ed. Becquerel in the 
chair,—The following papers were read :—On a particular deve- 
lopment of the perturbative function, by M. Tisserand. —On the 
compensation of temperatures in chronometers, by M. Phillips.— 
On the hypothesis of Laplace, by M. Faye. He shows the 
adverse bearing of various modern discoveries on it.—Reply to 
M. Berthelot’s observations on hydrate of chloral, by M. Wurtz. 
—Action of oxygenated water on oxide of silver and on metallic 
silver, by M. Berthelot. Oxygenated water forms with silver 
oxide, ın equal equivalents, a first unstable compound, 
Ag,O,3H0,, with separation of metallic silver, «This is almost 
immediatel decomposed into hydrated sesquioxide, water, and 
oxygen—with liberation of heat, If the silver oxide is in excess 
the action ends there ; but if there is an excess of oxygenated 
water the ee acts in its turn on this, reproducin 
Ag,O,3HO,, which is again decomposed, and so on, till total 
destruction of the oxygenated water. The same theory accounts 
for the decomposition of oxygenated water in contact with 
metallic silver.—Memoir on the tem e of the air at the 
surface of the ground and to 36 m. depth, also on the temperature 
of two pieces of ground, one bare, the other covered with sod, 
during 1879, by MM. Becquerel. The results seem mainly to 
confirm those of previous observations. — Present state of 
the question as to the interoceanic canal; letter from M. 
De Lesseps to M. Larrey. He gives, among other news, a 
local account of the recent earthquake at San Salvador.— 
On # microphonic apparatus receiving speech at a distance, by 
MM. Bert and D’Arsonval. They use a plate of hardened 
tubber, through which passes the fixed carbon. ` The other carbon 
is carried by an iron 10d which can turn about an axis, and wh&se 
mobility is regulated by a movable magnet. When the magnet 
is distant, the rod can turn on its pivot indifferently, but in the 
opposite case it is strongly directed, giving vybrations of very 
small amplitude and great 1apidity. Speaking loudly at 4 or 
š m. from thisġ ent (or with low voice near), the speech is, 

astinctly transmitted.—Practical rules for the establishment of 
telodynamic transmissions, by M. Léanté.—-On the economic 
pigduct of electric motors, and on measurement of the quantity, 
of energy which traverses an electric circuit, by M. ẹDeprez.— 
Law¥ concerging the distribution of the stars of the solar system, 


by M. Gaussin. Three more are given,—On the systems formed 
of linear equations with a single inddpendent variable, by M. 
Darboux, —On the reduction of linear substitutions, by M. Jordan, 
—On the equation with partial derivatives of potential, by M. 
Picard.—On a new telemeter, by M. Landolt. This is based on 
the principle of refraction through a prism of variable angle, 
composed of two elementary prisms of the same power turning 
one on the other with the same velocity in opposite directions, 
The two have a central aperture concentric with the axis of 
rotation, and equal to half the surface of section of the bundle of 
luminous rays which enters the eye. The observer thus looks at 
once through the apertures and through the prisms, In one posi- 
tion of the prisms the object is seen simple, but on turning it is 
doubled, and from the amount of rotation necessary to bring 
the two images to a given position, the distance may be deduced, 
The instrument serves also for measurement of the size of imac- 
ceasible objects.—A pplication of the telephone to measuring the 
torsion of the motor-shaft of engines in motion, by M. Resio. 
Two similar copper wheels with equidistant palettes are fixed 
on the shaft, onal turn before the core-ends of *two similar bob- 
bins wound oppositely, the wire foyming part of a telephone 
circuit. Whule there is no torsion and the palettes therefore 
pass the cores simultaneously, the telephone is silent ; but torsion 
makes it sound. By displacing the second bobbin on a gradu- 
ated circle, silenfe is again had, and the amonnt of torsion can 
be estimated.—On a process for the measurement of high tem- 
peratures, by MM. Crafts and Meier. This is an adaptation of 
the gas-thermometer,—Electrolysis of malonic acid, by M. Bour- 
goin,—Synthesis of ulmic matters, by M. Millot—On the pro- 
ducts of decomposition of proteic matters, by M. Bleunard.— 
On the anatomical characters of the blood in phlegmasia, by M, 
Hayem.—On the seals action of the juice of papaya and of 
papaine on the sound or pathological tissues of the living being, 
by M. Bouchut. Al organised tissues, even when living, ma 

be peptonised by this substance (papaine), which is the vegetable 


peptone,—On anchylostomiasis, by MM, Concato and Perroncito, 


~~On the artificial production of felspars with base of baryta, 
strontia, and lead, corresponding to oligoclase labradorite, and 
anorthite, by MM. Fouqué and Lévy. They operated by pro- 
ducing crystallisation at a high temperature, below the point of 
fusion, but near it.—Eruption and fall of -voleanic dust at 
Dominica om January 4, by M. L. Bert, Zuter alia, the cloud- 

ing dust is shown to heve travelled very slowly, though 
the wind was high.—Examination of the volcanic dust (just 
referred to) and the water which accompanied them, by M. 
Daubrée. The presence of mnumerable crystals of pyrites in 
the powder is specially notable; also the presence of galena,—— 
Separation of minerals whose density is greater than that of 
quarte with the aid of fused mixtures of chloride of lead and 
chloride of zinc, by M. Bréon.—A perçu on the genesis of the 
M. Lévy.—Composıtion of the 


mineral waters of Savoy, ~b 
osges), by M. Willm. 


mineral waters of Bussang 
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ı FOSSIL ECHINODERMS 


Handbuch der Paleontologie. Unter Mitwirkung von W. 
Ph. Schimper, Professor an der Universitat zu Strass- 
burg, herausgegeben von Karl A. Zittel, Professor an 
der Universitat zu Mimchen. I. Band, ini. Lieferung. 
Mit 195 Original-Holzschnitten, (Munchen: R. Olden- 
bourg, 1879.) 

M CRE than three years ago a notice appeared in 

these columns (vol. xiv. p. 445) of the first Part of 

a new treatise on Paleontology by Professors Zittel and 

Schimper. Of the first volume, that which is devoted to 

Palzozoology, and is from the pen of Prof. Zittel, three 

Parts have now been published. The last one, which 

deals with the fossil echinoderms, fully justifies the great 

expectations to which the first gave 1i, both text and 
illustrations being of a very high order of excellence. 

It commences somewhat abruptly in the middle of a 
sentence belonging to the introductory chapter on the 
sub-kingdom generally, the earlier pages of which appeared 
at the end of Part 2, At the end of the volume, in like 
manner, there are four pages which contain the first 
portion of the chapter on the Vermes. 

Like most Continental writers, Prof. Zittel divides the 
Echinoderms into four classes only, viz, Crinoids, Star- 
fishes, Urchins, and Holothurians. The first class is a 
large one, including the Cystids and Blastoids, as well as 
the true Crinoids, or Eucrinotdea, as Zittel calls them; 
and very nearly half the book is devoted to,it, while the 
Urchins take up the greater part of the remainder. 

Each class is treated separately as regards its general 
anatomy, terminology, classification, and distribution, 
` both in space and in time, Besides the numerous refer- 
ences scattered through the text, a valuable bibliographi- 
cal list is appended at the commencement of every section 
but that on the Holothurians, to which, for obvious 
reasons, Only one page is devoted. In the sections on the 
Urchins and the Crinoids the results of the Challenger 
Expedition (so far as published) are fully considered, and 
attention 1s drawn to the analogy between the recent 
Comatul@ and the paleozoic Crinoids in the very limited 
geographical distribution of individual specific forms, and 
in some cases even of genera. 

The chapter on the general anatomy of the Crinoids is 
fairly complete, except as regards the blood-vascular 
system, and exceedingly accurate on the whole, though 
we must take exception to the passage on p. 329, 1n which 
itis stated that ad/ (samm#iiche) living Crinoids have a 
central mouth and an excentric ‘anal opening. Nearly 
forty yeais ago Muller described several Comatule with 
an é&xcentric mouth and a central anal tube. These have 
been since grouped into the genus Actinometra, which 
includes quite one-third of the species of recent Comzatula. 
Almost the only recent work on the Crinoids to which no 
reference 1s made is mee’ singular suggestion thaf the 
genital plates of the ins and Asterids are homologots, 
not with the genitals ofethe Qphiurids and «the basals of 
the Cnnoids, as hitherto supposed, but with the oal 
plates of both these groups. Probably, however, this is 
only because Ludwig’s paper was published too late to 
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receive the notice which it deserved. To this same category 
of oral plates Dr. Zittel refers the remarkable “ Contoli- 
dations-Apparat” in the calyx ofCupressocrints and the 
corresponding plates which lig above and alternate with 
the radials m Cyathocrinus and allied genera. This 
appears to us to be a very probable explanation of the 
homologies of these plates; and we wonder that the so- 
called “deltoid pieces” of the Blastoids are not regarded 
by Prof. Zittel in the same light, for they occupy precisely 
the same position between the radials and the central 
mouth as the oral plates of Cyathecrinus. 

Schultze’s views as to the subtegminal mouth of the 
paleozoic Crinoids are of course fitily adopted, but the 
author does not altogether follow Wachsmuth’s arrange- 
ment of the group according to the three principal plans 
upon which the vault is constructed ; for the vault of the 
Taxocrinide is described as resembling that of the 
Cyathocrinide, whereas, according to Wachsmuth, the 
structure of the vault is essentially different in the two 
families. Prof. Zittel also accepts Schultze’s views as to 
the position of the boundary line between the plates of the 
arms and those of the calyx; and he brings forward a strong 
piece of evidence in their favour, namely, that according fo 
Dr. Carpenter’s observations the first radials of Comatula 
correspond essentially in their origin and mode of growth 
with the basals and orals, appearing as plate-hke films 
from the first, and that they therefore belong to the 
calyx. On the other hand, according to Sir Wyville 
Thomson, the second and third radials do not, like the 
first, begin as expanded cribniform films, but first appear 
as horseshoe-shaped spicula or imperfect rings ; and Dr 
Carpenter has shown that the origin and development of 
the arm-joints is of essentially the same character. As in 
the Urchins and Stanfishes, therefore, the calyx normally 
contains but two rows of plates, viz., the radial series above, 
and below them the inter-radially situated basals ; though 
in some Crinoids there is a third series of plates, the under- 
basals, which occupy a radial position between the true 
basals and the top stem-joint, 

The author’s descriptions of the arms and their append- 
ages do not seem to us to be always quite consistent, 
In the Comatu/e with ramifying arms all the branches are 
equivalent. Each of the ten primary arms may fork and 
give rise to two equal secondaries. Each of these again 
may bear two equal tertiary arms, and so on, the succes- 
sive divisions forking altogether perhaps five or six times, 
and the two divisions borne by any axillary being equal 
to one another. In some of the stalked Crinoids, how- 
ever, this regular forking ceases with the second axillary, 
which bears, not two equal tertiary arms, but a smaller 
one that remains undivided, and a larger one that con- 
tinues the line of the secondary arm and endsein an 
axillary joint. This also bears two unequad arm-divisions, 
aud the same mode of branching is continued on each 
successive axillary.° These smaller lateral branches, 
which may always be on the same side of the main arm 
trunk, or may alternate on opposite sides, are termed 
“N&benaste ” by Zittel, who rightly states that they appear 
when there ds no forking. There is therefof™ a little incon- 
sistency in his descnbing the arms of Cyathocrinus and 
Eusptrocrinus as many times or repegtedly forked, while 
in the dfagnosés of the family the arms are descriped as 
having “ Nebénaste,’”’ and the figures of both’ genera show 
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that this is the mode of division above the secondary 
axiKaries, 

Despite Lutken’s ayguments to the contrary, Muller’s 
division of the true Cringids into 7esse/ata, Articulata, 
and Costafa is adopted with but a few slight modifica- 
tions, on the ground that it furnishes well-defined natural 
groups. 

The grouping of the families in each sub-order is in 
great part a new one, though based to some extent on the 
works of Roemer, Angeln, and Wachsmuth, The sub- 
order Tesselata includes twenty-six families which are 
arranged in five sections, chiefly according to the struc- 
ture of the vault, end the relations of the oral plates. 
Seven of these families are new, while some of those 
which date from an earher period have been slightly 
modified in their extent. The Ariiculata fall into seven 
families, of which two are new, viz., the Hugeniacrinide 
and Plicatocrinide, while the limits of Roemer’s family, 
flolopodida, are slightly altered. The recent Hyocrinus, 
which is referred by Sir Wyville Thomson to the 
Afiocrinida, is regarded by Prof. Zittel as most probably 
identical with Picatocrinus, and the well-known genus 
Rhisocrinus of M. Sars is identified with the very im- 
perfectly described Conocrinus of d’Orbigny, the latter 
name being resuscitated on grounds of priority, while 
Rkizocrinus is reduced to the rank of a synonym. We 
venture to think that this is somewhat inexpedient, for 
Sars’s name is now universally employed, and there can be 
no possible doubt as to the characters of the type to 
which he gave it; whereas Zittel himself admits that 
d'Crbigny’s diagnosis of Conocrinus is incomplete and 
even partially incorrect. 

Among the Comatulide the fossil Solanocrinus with 
external basals, is retamed as a type distinct from that of the 
recent and fossil Astedons which lack this peculiarity, 
although Schluter, like others before him, has recently 
attempted to merge Solanocrinus in Antedon. There 1s one 
portion of the diagnosis of this type in which clearness has 
been too much sacrificed to brevity. It is as follows, “Dorsal 
organ (heart) round, without radial pits.” The meaning 
which these words are intended to convey is that the 
centrodorsal piece has a round central cavity in which the 
chambered organ (the so-called heart) was lodged, and 
that there are no radial pits around its opening. In 
recent Comatuda, however, the presence or absence of 
these pits is far too irregular within specific limits to be 
of any systematic value, while Quenstedt has found them 
to be sometimes present in Solanocrinus, although, 
according to Zittel, they should be absent. 

The Cystids and Blastoids are classified according to 
the systems proposed by Miiller and Roemer respectively. 
Agelacrinus 13 referred to the Cystids, and not made the 
type of a new çlass as is sometimes done in this country ; 
while Codonaster is transferred from the Blastoids to the 
Cystids, in accordance with the viesvs of the late Mit 
Billings. Svtephanocrinus, on the other hand, placed by 
Roemer among the Cystids, is here regarded as a 
Blastoid. , 


The Starfishgs are all grouped together into one diss A 


the Asteroidea, which contains the two orders” Ophiurida 
and SteMeridz, The paleozoic forms of the latter, with 
altefnating ambulatral plates, are in acgordange with 
Bronn’s classification, separated as Encriyasterie from 


the true Stellerids or Asterig vera. «These are classified 
chiefly according to the system of Muller and Troschel, 
which has been the basis of almost all palaontological 
work on the group, though the author admits that it 
requires much revision as regards the recent forms, 

The classification of the Echinoidea, however, contains 
some new features. The name £chinocystites, proposed 
by Wyville Thomson in 1864 for a remarkable palaozoic 
form which he regarded as intermediate between Cystids 
and Echinids, is discarded in favour of Cystocidaris, 
Zittel, on the ground that Hall used the same name three 
years later for a true Cystid from the Upper Silurian of 
Wisconsin. Cystocidaris is made the type of a.new order 
which, together with the Bothriocidaride and the Peri-, 
schoéchinida, constitute the sub-class Palechigioidea, Zittel. 
Lovén’s arrangement of the Pertschoechinide is the one. 
adopted, except that the family name Palaéchinide, 
M‘Coy, gives way to Melonttide, Zittel. The other 
Urchins constitute the sub-class Euechinoidea, Bronn, the 
regular forms being grouped into four families, viz., the 
Cidaride, Salenida, Echinothurida, and Glyphostomata, 
this last including the sub-families Diadematide and 
Echinide. In view of the observations of Lovén and 
Ludwig on the mobility of the plates of the hinder inter- 
ambulacrum in the. Sfatangide and Holasterida, the 
author does not regard the Echinothuride as so clearly 
related to the Persschoéchinide as has been supposed by 
some writers, but considers the characters of their am- 
bulacral and interambulacral areas to indicate the 
Diadematide as their nearest allies. 

The primary classification adopted for the irregular 
Urchins is that of de Loriol, which depends upon the 
presence or absence of a dentary apparatus, Each of 
his sub-orders, Gnathostomata and Atelostomata is made 
to include three families, those of the first being the 
Echinoconida, d'Orb., the Conoclypeide, Zitt, and the 
Clypeastride, Ag , while in the Atelostomata are included 
the Cassidulida, Ag., Holasterida, de Loriol, and the 
Spatangide, Ag., as arranged by de Loriol. 

The illustrative woodcuts, ike thosein the earlier Parts of 
the“ Handbook,” are remarkably clearand effective, though 
in a few cases they might, with advantage, have been a 
trifle larger. Many of them are new and original, while 
others, especially in the Crinoid section, are copied from 
the works of the American palzeontologists and from 
Angelin’s “ Iconographia."’ The figures of Echini in the 
latter half are mostly of exceeding merit, while many 
beautiful analytical diagrams are reproduced from Lovén’s 
“Echinoid Studies.” ° 

This Part of the “ Handbook,” which seems to us fully 
to keep up the high character of its predecessors, con- 
cludes with p. 564 of tħe first volume. The chapters on 
the Vermes, Mollusca, Arthropoda, and Vertebrata have yet 
to appear, and will do so, we trust, at no very distant date. 





MEDICINE PAST AND PRESENT 


Phagmacology and Therapeutics; or, Medicine Past and 
ene By Dr. Lauder Bruntey, M. D., &e. anan 
Macmillan and Co, 1880.) 
porne fhe last two or three decades, and especially 
during the last decade,a change has been going 
on in therapeutics that is, in the doctrines of remedies 
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for disease, of so fundamental a character, that it may 
with reason be called revolutionary. The change, how- 
ever, is one which so far is but little “understanded of 
the people,” is one, in fact, of which they are almost 
entirely ignorant, If the question were put to the several 
members of either House of Parliament, What reasons 
- determine a doctor to give such and such a drug for such 
and such a disease, and what led to the drug being first 
used for such a purpose? the answer would in all but a 
few exceptional cases run somewhat as follows :—“ A 
doctor gives a particular drug in’a particular case, because 
hg knows from the experience, either of himself or of others, 
in similar cases, that it is more likely to do good than 
anything else (or than nothing at all), As to the first 
use of a drug, that I believe is in most cases lost in 
obscurity; and I am old that the use of more recent 
drugs has either been stolen from some village crony or 
borrowed from some savage, or suggested by the instinc- 
tive actions of some domestic or wild aninml. I understand 
that some doctors are fond of ‘making experiments,’ #.¢., 
of giving new drugs in this or that disease to see if they 
can cure it, I don’t know what reasons lead them in a 
particular case to experiment with a particular drug, but 
I suppose they have some reasons, I dare say accident 
sometimes suggests a possible cure, and I have a sort of 
‘an idea that very often one remedy after another is tried 
at random, in the hope that one of them at least may 
prove beneficial.” To judge from the speeches and 
writings put forth at the time of the framing of the Vivi- 
section Act, neither the legislators themselves nor even 
the more intelligent and educated doctrinaires who 
pressed for legislation, to say nothing of the common 
ignorant agitators, had any conception that the use of 
many popular and successful remedies was the result of 
the recent labours of able and zealous men who had 
devoted themselves to the scientific investigation of the 
action of drugs and other agents on the animal economy. 

In former times undoubtedly therapeutics were to a 
large extent purely empirical and indeed traditional. 
But, in spite of the ignorance of the ruling classes and 
public in general, in spite of the obstructions caused by 
a.clumsy legislation, a great change is taking place. 
It can no longer be said, as was once said, that a 
doctor is “one who puts into a body, of whose actions 
and powers he knows little, a substance of whose actions 
and powers he knows less.’? While physiologists in 
general have been gaining fuller and fuller insight into 
the mysterious working of the living economy, a number 
of men have for years past been investigating, with the 
help of the most exact methods and appropriate instru- 
ments, and with all the light afforded by modern chemistry 
and physics, the more special problems, still, however, 
physiological in essence, concerning the nature of the 
charges induced in living bodies by the substances known 
as drugs or poisons, Already even many precious hints 
as to therapeutic utility have thus been gained ; already 
many previously obscure bodies have thus become popular 
remedies, and in a double sense “in everybody's nfouth.”” 
Sufficient has been dope“to show that for fhe new remedies 
of the future we shall haye to apply, not to some wandering 
gipsy or sagacious dog, but to the experimental -pharme- 
cologists, whose duty it will be to subject to a rigorous 
inquiry every newly-discovered chemical body or natural 
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product, with the view 
promise. 

It cannot of course be said that she science of pharma- 
cology or of therapeutics is at present ripe and complete; 
the knowledge is as yet in the early fermentative stage; 
a great deal of the work done is of a tentative, preparatory 
kind ; and the results cannot as yet be fairly judged. 
But to those who know what has been done and what is 





in therapeutics which is thereby being inawgurated, 
seems almost incapable of exaggeration; they look 
forward with confidence to a future, and possibly not far 
distant, mastery over disease, compared with which the 
practice of to-day will seem hardly more than blind 
stumbling. 

Distinguished among English workers in this line of 
inquiry is Dr. T. Lauder Brunton; and in the present 


delivered before the Royal College of Physicians in the 
spring of 1877, he lays before his readers a sketch’ of 
therapeutics past and present, with the view of showing 
“how the progress of therapeutics is aided by an exact 
knowledge of the action of drugs obtained by experiment.” 

Though addressed primarily to the medical profession, 
the work is written ina graceful popular style, and might 
be read with pleasure and profit by laymen. The first 
few chapters are occupied with a survey of the progress 
of medicine in the past, and though agreeably written, 
and suitable for the purpose intended, viz, as introductory 
to an understanding of the true method of therapeutic 
research, are somewhat slight and sketchy. In one or 
two points we should feel inclined perhaps to dispute Dr. 
Brunton’s criticisms and judgments. Therest of the work 
is taken up with a more or less detailed and expository 
account of the mode of action of certain drugs, such as 
strychnia, urare, casca, digitalis, &c., the methods of 
investigation being described with characteristic clearness 
and the therapeutic indications of the 1esults being 
judiciously discussed. The book is one which may be 
studied with benefit by all medical men, and those not 


belonging to the profession who desire to have an insight" 


into some of the tendencies of modern medicine will find 
it a trustworthy and intelligent guide. 


THE COMSTOCK LODE | 
The Comstock Lode; its Formation and History. By 
John A. Church. 4to. (New York: John Wiley and 
Sons, 1879 ) 
Te great interest attaching to the mines of the Com- 
stock lode has led to their being carefully and minutely 
studied by competent observers at different times. Pro- 
minent among these is the original investigation of Baron 
von Richtofen, published at San Francisco in 1866, who, 
Sringing to the task an unusual knowledge of the class of 
volcanic rocks in which the lode is inclosed, was enabled 
to sketch out the broad features of the subject in so 
masterly a manner as to leave little more for latey explorers 
than the filling in of details. These ware supplied in 
very full measure in the magnificent volume of Clarence 
King and James D. Hague, forming part of the United 
States Survey pf the 4oth parallel, copfes of which, by“the 
enlightened liberality of the United StateseGoverfiment 


being done, the importance and greatness of the change - 


little volume, which consists of the Goulstonian Lectures, . 
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were freely supplied to the geologists and engineers of 
other countries. The rapid increase of the mines in depth, 
from 500 to 2,000 feeg and upwards during the last few 
years, has, however, to some extent superseded, or rather 
rendered a supplement-necessary to the earlier accounts, 
and this is supplied by the volume under consideration. 
The Comstock lode was discovered in 1859 by some gold 
miner in a pit sunk for a water-hole, and “milling,” 
or reduction of the ore, commenced in the same year, but 
during the first twelve months the amount of precious 
metals produced-did not exceed 20,000/, in value, Since 
then it has become „the largest gold and silver producing 
locality in the world, the yield during the nineteen years 
of its history having been, according to different estimates, 
from 60,000,000/. to 70,000,000/, in gold and silver. The 
ore is of two kinds, poor or low grade, averaging in 
yield from 4/. to -7/. per ton, and rich, worth from 8/ 
to 22/7, per ton. ‘These richer ores occur in large bodies or. 
“ bonanzas "recurring at irregular intervals both along the 
course of the lode.and in depth. One of the most remark- 
able, that of the Consolidated Virginia and California mine, 
discovered in 1873, at 1,300 feet below the surface, mea- 
suring 500 feet in depth, 700 feet in length, and go feet in 
thickness, yielded in six years over a million tons of ore, 
averaging 19/. per ton value. The metal or bullion produced 
is worth ‘from 9s, to Ios. per ounce, 1epresenting a com- 
position of about 94 per cent. silver and 6 per cent. gold. 
The.author discusses the various conditions under which 
these geat masses may have been introduced into the 
lode, distinguishing the periods of eruption of the dif- 
ferent volcanic rocks forming the walls from the so-called 
“chemical periods” when the strata of diorite, ande- 
site, and propylite were attacked by water containing 
silica and dissolved or disintegrated, the hollows formed 
being filled up by masses of quartz without metallic 
minerals of value, Subsequently a great eruption of 
tiachyte took place, accompanied by movements of the 
walls of the lode, opening fissures more steeply inclined 
than those of the first period. These in the “second 
chemical period” were filled by quartz in thesame man- 
neras before, but this time accompanied by gold- and 
silver-bearing minerals, a trace of this action being stil} 
recognisable in the hot waters of the Steamboat Springs 
about twelve miles distant, which, as shown by Mr. J. A. 
Phillips and others, deposit a siliceous sinter containing 
at times cinnabar and metallic gold. Or an extensive 
study of the various phenomena presented by the distri- 
bution of the ore bodies both in length and depth, the 
author, like a true miner, takes a hopeful view of the 
future, and considers that the prospect of finding a second 
and lower zone of ore-production within attainable depths 
is very good. The spirit with which the explorations 
are followed ig best shown by the statement that some 
half-dozen new vertical shafts are now sinking to cut the 
lode at depths-of 2,500 feet and upwards, one of them 
being expected to attain a perpendicular depth of 4,500 
feet. é 

Of almęst equal interest to the mineral wealth of the 
Comstock lodesare the peculiar heat phenomepa observed 
in the workings, which are very fully described by the author. 
The air in the lower levels and deep shafts has in places 
temperatures of from {10° to 120° Fah., whije the sock and 
the water pumped from some of the flooded workings at 


‘times attains 150° and 155°. 


In one instance 158° was 
observed in the water of a level at 1,800 feet in depth. 
The author puts forward the hypothesis that these very 
high temperatures are due to the kaolinisation of the 
rock, a large amount of heat being supposed to be evolved 
by the fixation of water in the production of the great 
masses of clay which characterise the rocks in the imme- 
diate vicinity of the lode, and in his own words: “This 
theory is-advanced with confidence in spite of the disad- 
vantage that no estimate can be made of the specific 
quantity of heat which is produced by the change men- 
tioned.” Under these circumstances it seems scarcely 


necessary to discuss the point, more especially as it has 


been pointed out by Mr. Phillips, in a paper recently read 
before the Geological Society, that the application of the 
only available numerical test, namely, comparison of the 
amount of alkalies in: the water pumped from the mines 
with that contained in the undecomposed rock as a measure 
of the amount ef change, gives such impossible results 
as to prevent acceptance of the hypothesis in the absence 
of more positive data. The fact of the boiling springs 
at Steamboat Springs, twelve miles distant, being 
diminished considerably in their flow with the increased 
depth of the mines, while the mine water has become 
sensibly hotter, would appear to point {to a natural hypo- 
thesis of common origin in the last or solfataric stage of 
the phenomena that produced the lode. The volume is 
illustrated by plans and sections taken from the working 
surveys of the mines of very great interest and value. 
H. B. 


° OUR BOOK SHELF 


Micrometrical Measurements of Double Stars made at 
the Cincinnati Observatory in 1878 and 1879, under the 
Direction of Ormond Stone, M.A. (Published by 
Authority of the Board of Directors of the University, 
Cincinnati, 1879.) 


THE measurement of position and distances of double 
stars is perhaps one of the most common researches 
for which a telescope is used, perhaps for the reason that - 
no elaborate apparatus ıs necessary, and also that almost 
every one thinks that a double star can be measured 
without much previous training of the eye. Owing to the 
high latitudes of most of the observatories engaged on the 
subject, the stars south of the equator are in a great 
measure neglected compared with those north of it, and 
in the volume before us we are glad to see that the 
southern stars from the equator to — 30° have received 
the greatest attention, some having been measured on 
twenty or thirty different occasions. Altogether there are 
2,250 different observatiéns of the 1,054 double stars 
appearing in the catalogue; of these 560 are from Struve’s 
catalogue, 171 discovered by the Herschels, 162 by Burn- 
ham, and 85 new discevenes, The results appear to have 
been corrected with great care and the method of cor- 
recting observations for errors due to the position of gtars. 
relative to the horizon is set forth at considerable length. 
We notice that all the observations are made with eyes 
in such a position that a line joining them would be either 
parallel or normal to-the line joining the stars, a point 
that CAnnot,be too much impressed on observers of double 
stars, since the érror often nas, by neglect of this 
precaution is surprisingly large. e believe the parellel 
position to bé subject to thedast error. 

It seefns to be rather a waste of printing to set forth 


five columns containing position-circle reddings and 


assumed zerog, together with the actual readings of 
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distance, the resulting positions and distances being all 
that is wanted. The volume is, however, a valuable 
addition to double star measurements. 


The Ophiuridæ and Astrophytida of the “Challenger” 
Expedition, By Theodore Lyman. Part 2, Bull. Mus. 
Comp. Zool. Vol. vi, No.2. (Cambridge, Mass.) 


THIS is the second part of the preliminary description of 
the Ophiuride and Astrophytidee dredged by the Chat- 
lenger. Prof. Lyman issued the first part of the Prodromus 
some time ago. The Prodromus is of course merely an 
abridgment. Prof. Lyman’s fullaccount of the Ophiuridz 
will appear in the large work on the Challenger Expe- 
dition, To the present part is added an index of species 
contained in the two parts, together with all others 
described elsewhere by Prof. Lyman. The whole forms 
a list of the,greater portion of deep-sea Ophiurans and 
Astrophytons known. The list comprises fifty-three 
genera and about twd hundred and twenty-three species. 
In the present part two new genera and sixty-three new 
species are described. Prof, Lyman considers that the 
Ophiuran which was recently describe@ by Prof. Marun 
Duncan under the name of Ophiolepis mirabilis (Linn. 
Soc. Journ. Zool., xiv. 460, 479), is a true Ophiopholis, 
Jacking none of its characters, and standing quite near 
the typical O. aculeata. Priority is given in all cases by 
Prof, Lyman to specimens dredged by the Challenger 
over those obtained by the later series of dredgings 
carried out by the United States Government under Mr. 
Alexander Agassiz. A similar priority has been generously 
given by Mr. Agassiz to the Challenger Echinoidea, and 
Count de Pourtales has shown similar consideration in 
the matter of the corals. Owing to the delay in the pub- 
lication of the Challenger results, the American naturalists 
could easily have secured priority.for their collections, had 
they thought fit to do so, They have in their hands 
almost all the forms of any importance which the Chal- 
lenger obtained, for by their continued optrations they 
have dredged them nearly all on the United States coast 
and around the West Indies. The thanks of English 
naturalists is certainly due to the American zoologists for 
their courtesy in this matter, 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by hts correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, Vie pressure on his space ts so great that tt 
tsimpossible otherwise to ensure the appearance even of com- 
snutitcations containing interesting and novel facts.) 


The Density of Chlorine 


THE article on the density of chlorine, bromine, and iodine at 
high temperatures which appeared in NATURE, vol. xxi. p. 461, 
places before your readers in the clearest manne: the present 
condition of this important questi The conclusion hinted at 
in the closing sentences of the article, viz. that thee gases are 
under certain curcumstances decomposed, is however scarcely 
warranted. Dr, Armstrong thinks that these substances may be 
more liable to decomposition when in a nascent state, It is 
generally supposed that in this condition the atoms of a substamse 
are*separate, having as yet had no opportunity of selecting a 
mate for their further career; 1f therefore we could observe the 
density of a gas m the nascent state, we should find that it was 
only half the theoretical density. Inthe case of chlorine evolved 
from platinum chloride at a high temperature we may readily 
imagine the emerging atom, set in rapid movemey by the*great 
heat, to be unable at time to join witht another to form ẹ 
molecule; we should thus have the nascent state maintained, if 
I may be allowed the expressiom, as long as the*temperature was 
high enough. It is further possible that there maybe a Widg 
interval between the temperature at which chlorine gas is 
molecular and that at which it is entirely atemic, and that in this 
interval a certain proportion of the gas varying with the tempera- 


ture is resolved into its atoms, the rest remaining molecular, 
The gas would then have a density intermediate between the 
theoretical density 2°45 and its half, 1°23, a density in fact 
corresponding with that obtained in Meyer’s experiments, 

It may be urged that this attempt at an explanation, necessi- 
tating as it does a density varying with the temperature, is 
mcompatible with the facts, since Meyer obtained a uniform 
density of about 1 6 in all his experiments, It must however be 
remembered that these observations cannot lay claim to great 
accuracy, and that the recurrence in several experiments of the 
same observed density may often be ascribed to chance. 

Of this we have an excellent example in the experiments 
recently recorded in the Proceedings of the Royal Society by 
Prof, Dewar and Mr. Scott. The densities required were those 
of the vapours of potassium and sodium. In a first series ot 
experiments which were made in an jron wessel the mean density 
of potassium vapour (referred to hydrogen) was found to be 
40°8, that of sodium vapour 25°33, whence it was naturally 
inferred that those vapours were normal in character. In a 
second series of experiments, in which a platinum vessel was 
uced, the densities 21 and 13 were found for potassium and 
sodium vapours respectively ; from this-it was with equal reason 
inferred that these metallic vapours were atomic, and resembled 
that of mercury, Unless platinum has a special dissociating 
effect on the molecules it must be admitted that in the one series 
or the other (since they were both made at simlar temperatures) 
the concordance of the results was due to chance. 

That the density of chlorine is really subject to gradual varja- 
tion as the temperature increases, is rendered very probable by 
the results obtained by Meyer with iodine; the table of these 
results given in the article referred to (NATURE, vol. xxi. 
p- 461) shows clearly that the density of iodme decreases gradi- 
ally, and there would seem to be no reason whatever for the 
assumption that it 1s complete at about 1,500° C, j 

I fear that I trespass much on your space m thus trying to 
point out that the others ise inexplicable density 1'6 most probably 
represents only a stage on the road to the complete distocia- 
tion of the molecules, a stage more readily reached by a nascent 
gas than by one in which the molecules liave to be dissociated ; 
the importance of the subject must, however, be my excuse. 

Clifton College, Bristol, March 21 FRED. D. BROWN 





The Annual Variation of the Barometer in India- 


Ir has been pointed out by Mr. Archibald, in NATURE (vol. xx. 
p. 54), that the late Mr. J. A. Broun, F.R.S., was probably 
mistaken m supposing (see vol, xx. p. 6) that there is no direct 
causal connection between the annual variations of temperatuie 
and atmospheric pressure in India. Mr. Broun appears to have 
adopted th» opinion because, at all places in India where the 
annual oscillations of temperature and pressure are considerable, 
their twning points are not the same. The highest pressure 
usually occurs about the middle of December, and the lowest at 
the end of June, while the lowest temperature is reached d 
the fist ten days of January, and the highest im the latter half 
of May. 

Hawng been employed a short time ago in calculating the 
constants of Bessel’s formulæ for the annua] variations of temper- 
ature and pressure at Allahabad, I noticed that the first term of 
the pressme formula, which includes mine-tenths of the total 
yariation, reaches its maximum almost rear at the time of 
lowest annual temperature. The value of this term at the 
middle of January is ‘271” sin 101° 32’, and its maximum 
theref re falls about 114 days before the middle of January, that 
is on January 4th or 5th. The same term of Bessel’s formula 
for Benares is represented by *279” sin 102” 34’, and for Roorkee 
by ‘258"sin 103° 12’, The maximum pressure atthese two stations 
therefore falls about the 31d of January, 1f we take the oscillation 


“of annual period alone. The first periodic term of the formula 


for the annual variation of pressure at Bombay is given by Mr, 
C. Chambers (‘* Meteorology of the Bombay Presidency,” p. 16) 
as °1405” sin 87° 2", the angle being counted fiom the 3rd of 
January at the rate of 30° fora month. ‘This throjys the maxi- 
mum forward to the 5th Janay. = 

The pre-fure oscillation of full annual period may be sup- 
posed to represent the most important part of the effect of the 
annual variation of temperature, freed from all minor inequali- 
ties dug to changes of wind and othdt caures, The “close 
coincidence of the time at which this pressure o,cillatiow attains 
its maximum with the time of the temperature mmimum at the 
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earth’s surface, and presumably at great elevations also, supports 
the yenerally-received conclusion that the pressure variation is 
an effect of the annual mequality of temperate. 

Having thus good prif4 facie evidence for believing that by 
far the greater part of the a@nual variation of pies-ure may be 
explained on simple hydrostatic principles, I thought it desirable 
to test this conclusion by Mr. Archibajd’s method of substraction, 
making use of somewhat fuller data than were at his disposal 
when he wrote the letter above referred to. The observations 
Ihave adopted are those of Roorkee, 887 feet above the sea- 
level; Dehra, 2,232 feet; Chakrata, 7,052 feet, and Leh, 
11,503 fget elevation. The first three stations lie within a few 
miles of Gach other, their latitudes being 29° 52’, 30° 20’ and 
30° 49 N. respectively, Leh is at a considerable distance to 
the north, in latitude 34° 10’ N. The four stations are situated 
nearly on the same meridian, the difference of longitude between 
the most westerly and the ‘most easterly amounting to less than 
“half a degree. 

‘The mean annual values of temperature and pressure at these 
four places are the following :— 


STATION, TEMPERATURE. PRESSURE 
Roorkee (17 years) 4'9 F. (12 years) 28'889 inches. 
Dehra U2 n» ) EF, (12 ,, ) 27567 » 
Chakráta (10-11,,) 563 F. (4 4, ) 23225 5 
Leh ( 2-7 n») 39°3° F, ( 4-6 ” ) 19°659 a3 


With the exception of the temperature figures for the winter 
months at Leh, the data are all for sufficiently long periods to 
be taken as fairly representing normal values of temperature and 
pressure, From these the average temperatures and barometric 
weights of three successive strata of air have been calculated, 
and the results, together with the variations in each month from 
the annual average values, are given in the next table. 

















` Strata be- Dehra and j Chakráta and | Roorkee and 
Chakráta Leh, Leh. 
24,820 Feet. 4,451 Feet 10,616 Feet, 


























47% 57 1° | 9 230” 
-172 —20 0| +289 
M -149 T1835] + a49 
= 75 Od Vist 
s fat + 37| — oza 
fi +75 +10 2] — i52 
. +130 +150] — 
3 +147 +15 7| —‘e17 
+130 +13 7| — 176 
> poze +B £98) = 196 
o oo Ol + oc 
November — go'r | + 027 ~ 64 — 93 brs 
December | ~16'0} + 049 + r25 |-12 4 —16'6| + gor 





From these figures it is evident that when the temperature is 
above the average the pressure is below it, and vice verså, The 
only exceptions to this rule, which applies to each separate 
stratum of air as well as tó the whole thickness of 11,616 feet, 
occur in the months of April and October, when the variatons 
of the barometric pressure from the mean of the year are within 
the limits of the probable error of the observations, 

‘The variations of the density of each layer of the atmosphere 
are also very nearly proportional to the temperature variations, as 
they would be if the air expanded and contracted Sreely with 
changes of temperature. Thus the mean deciesse of density 
for one degreg of rie in temperature between Roorkee and 
Chakrata is ‘00235. At the mean temperature of these two 
stations, 65°6°, the co-efficient of expansion per degree Falt. 
is ‘oorg. The observed variation of density is thus slizhtly 
greater than that which would be caused by change of tempera- 
ture alone, but the difference may be completely accounted for 
by the larger proportion óf aqueous vapour in the air in the hot 
than in the cold months. 

Taking the AEn pressure of the lowest stratum of air (that 
between Roorkee and Dehra) to be the arithmetical mean of the 
pressues ob-erved at the top and bottom, and supposing the 
mean tension of vapour in it to be similarly obtained, we may 
calculate the. ratio of its densities in the hoftest and coldest 


months by the usual formula :—~ 


d _P—#f 454r 

a P- gf g60+e 
With the data P = 28-428, P’ = 27'982, f= ‘301, Ja = ‘695, 
and the temperatures given in the preceding table, the ratio of 
the density in June to that in January comes out ‘921, while the 
ratio of the barometric weights is ‘916. A similar calculation 
for the stratum between Dehra and Chakrata gives the ratio of 
the densities in the hottest and coldest months equal to °933, 
that of the barometric weights being °943. 

It follows from these results that the annual variation of the 
barometer over the plains of India and up to a considerable 
elevation in the Himalayas may be explained by simple hydro- 
static principles, A moment’s consideration will also show that 
the double oscillation observed at the hill stations, which is 
somewhat puzzling at first sight, may be explained in the same 
way, without bringing in any hypothetical saturated antimonsoon 
current, 

It is the combination of this, at first sight, anomalous variation 
in the upper regions of the atmosphere, with the variations due 
to simple changes of density below, “that gives rise to those 

eculiarities of the annual change of pressure in India which 
fed Mr. Brown to give the weight of his great name in meteor- 
olo 





to an opinign that is clearly erroneous. 


bad, 18th February S. A. HILL 





Gunnery Experiments 


I HAve read with interest the leading article on Gunnery 
Experiments in NATURE, vol. xxi. p. 437. The question seems 
to me to be one not alone of build, but—and perhaps principally 
~—of muzzle-loading versus breech-loading, and of rifling for or 
without studs. The Admiralty seem to think so, as appears, -I 
presume, from their resolution to adopt breech-loading for the 
turrets of the Colossus, With breech-loading double loading is 
an impossibility, as well as jamming of studs, since there are 
pone, at least ın the first artilleries of Europe. Idare say Sir W. 
Palisser’s dues/d is better than any other known in England; but 
then with it the best guns would be breech-loaders. 

Contrary to the grand practice of Europe, England has hitherto, 
with charactgristic tenacity, retained muzzle-loading for great 
guns. Now she will, I apprehend, have to reform and to pay 
enormous su us as a penalty, besides enduring the very incon- 
venient feeling of temporary inferiority in a means of great 
importance. x, 

e Hague, March 15 


ornament 


A Museum Conference 


I DEPRECATE as strongly, though not so violently, as “ Aca- 
demicus,” an association to talk about museums, but I cannot 
agree with his reasoning on the subject of museums and their 
curators, I have had twenty years’ daily experience of museum 
work, and at the risk of bemg dubbed a pretentious curator I 
can assert I have brought an average intelligence to bear on my 
work. With a certain amount of sympathy for the strictures of 
‘ Academicus” on the multiplication of conferences, I am yet 
free to assert that in no department of public work might and 
could greater public advantage result from close association of 
officials than from a union of museum curators. A provincial 
curator must often be oppressed with the conviction that he is 
spending weeks over a task which is already, in some other 
locality, done to his hands, And he must hkewise know that the 
labour he is in other instances performing, and the objects 
he is manipulating would be snfficlent for the wants of a dozen 
institutions like hıs own., He knows that he wants what others 
have, and that from his abundance others might be filled. Then 
agan, in 2 general museum, the presiding officer, to be tho- 
roughly efficient, should be master of the circle of the sciences, 
and have a familiar acqtaintance with all arts and art. But 
science is all-embracing, art is long, and the arts of to-day are 
obsolete to-morrow. I say in contradiction of ‘‘ Academicus” 
that museum officials only know their business when they know 
thet Mmorance, and that proper salaries are not their only or 
chief want. In a scientific sense best men would be the 
worst museum curators, and were th® municipalities of Great 
Britain each to offer the salary of a cabinet minister for the ser- 
vices of a museum superintendent, I do not think the institutions 
would thereby at once be so much revolutionised as ‘* Acade- 
micus” thinks, e 

I am happy t be able to announce that the Council of the 
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Society of Arts have*resolved to give the projected conference 
their most cordial support, should an executive committee be 
formed, The Council have promised to accommodate «uch a 
conference in their rooms, and to undertake the publication of 


Proceedings, &c. Here therefore is a nucleus around which a 

practical project may well form itself, and following on this step 

{ hope soon another may be taken. Allow me through your 

columns to thank my various correspondents for their support 

and suggestions, JAMES PATON 
Glasgow, March 29 





In your last number ‘‘ Academicus ” dogmatises thus, ‘‘ Con- 
ferences are not required, but proper salaries for the curators.” 
He leaves us quite in the dark, however, as to where the proper 

laries are to come from, Now I presume that a conference 
would be the best means of ascertaining the existmg state of 
eal museums and of eliciting suggestions for their improve- 
ment, e 

I beg therefore to propose that the subject should be brought 
forward at the next meeting of the Bntish Ascociation, tu be held 
at York, J. ROMILLY ALLEN 





“ Herschel and Cameron’s Practicaf Astronomy” 


I RECEIVED not long ago "by posta pamphlet bound, rather 
takingly, in red cloth wrapper, with gilt letter title, stamped 
largely diagonal-wise on the side ; which title consisted of thee 
words—“‘ Herschel and Cameron's Practical Astronomy.” The 
title-page assigns the anthorship to one ‘‘ Alex. Mackenzie 
Cameron,” and adds ‘* Revised throughout by Capt. John 
Herschel, R.E., in charge Astronomical Branch of Great 
Trigonometrical Survey of India,” 

I will not waste your space by describing the contents ; but as 
I am wholly and entirely guiltless of any knowledge whatever of 
the work, and as the use of my name inside, and of my patro- 
nymic outside (the intention of which is obvious), are alike 
unauthorised, I trust you will grant me so much as is necessary 
to protest formally against so daring a piracy. 

Collingwood, March 20 J. HERSCHEL 


P.S.—I transmit the work for your satisfaftion. 
consign it to the waste basket. 


Please 





Meteor 


A BRILLIANT meteor was seen here at 7.57 this evening. 
Course nearly north to south, passing near ¢ Urrœ Majoris, and 
disappearing suddenly nearly over 8 Leonis, Colour greeni-h 
white, like burning zinc, with trace of a reddish train, but no 
track visible afterwards, B. W. S. 

Hampstead Heath, N, W., March 29 7 


The Audiphone 


I HAVE received a number of letters on this subject which I 
cannot reply to singly. So far as my own experience goes -any 
audiphone 1s a total failure in about two-thirds of the cases of 
deafness. 

The essential difference between my own form and the others 
is that mine is light, cheap, does not require to be held with the 
hand, and, for musical purposes,®gives the correct timbre or 
quality of tone. Colladon’s form especially gives a very harsh, 
ough quality, and is offensive to a musician ; the same objection 
applies also to my own, made in thin gheet metal; and for this 
1eason birch veneer is preferable to any other material I have 
tried. I have no intention of making them for sale, but in case 
of my duficulty in obtaining or making one I will forward any 
required for 2s, 6d, each, which is about the cost of making. 
The only trouble is in obtaining a curved surface on which the 
wood can be fastened whilst wet. My first were made by wetting 
the veneer, fastening it in a curve with strings and bent pins and 
allowing ıt to remain until dry. The surface should then be 
varnished, first with shel4c in spirit and afterwards with the 
same to which a sma quantity of ivory black ıs added. The 
natural colour of the woed is gupleasant, as itemakes the user 
look like a dog on a hot day, é¢., as if he had his tovgue out a 
considerable distance. s 

The amount of deafness does not appear o be of any import- 
ance. I know cases of totally deaf people who gan hear perfectly 


with a small audiphone, and others of only partial deafness in 

which it 1s a complete failure, ı THOS. FLETCHER 
4, Museum Street, Warrington ` 

A 


A COMET OBSERVED FROM H.M.S. 
TRIUMPH 4 


APT. A. H. MARKHAM, R.N., of H.M.S. Triumph, 
the flagship on the Pacific Station, reports that a 
comet was observed during the voyage from Payta in 
Peru, to Manta on the coast of Ecuador. The 7riumph 
left Payta on February 7. The comet was first seen on 
the evening of the 7th at about 8 o'clock. Thé nucleus 
was distinctly made out, bearing south-west at an altitude 
of 7° above the horizon. The tail, a long-spreading one, 
was not very brilliant, but could,be clearly traced to an 
altitude of 35°, the observed termination bearing about 
south-south-west. The whole phenomenon subtended an 
angle with the horizon of about 70°. It was situated in 
the constellation of Argo Navis, and the direction of the 
tail was in a line almost equidistant between Sirius and 
Canopus. It set at about 9.30 p.m. 

Cn the next evening it was again seen at about 8 p.m., 
but nearer the horizon, which proved that it had been 
travelling with extraordinary rapidity. Although the 
nucleus was closer to the horizon than on the preceding 
evening, the altitude of the end of the tail was 40°, showing 
that it bad increased in size. Clouds banking up to the 
southward prevented Capt. Markham from observing the 
time of setting. On the 9th, the third evening of observa- 
tion, 1t was very hazy, but the tail could still be seen, re- 
sembling the streamer of an aurora, in the same position 
as on the two previous evenings. At the same time a 
bright luminous patch was observed immediately underg 
Canopus. ` 








SOCOTRA 


THE following letter has been forwarded to us for 
publication :— : 


“ Gollowan Bay, Socotra, Febsuary 16 : 

“My DEAR SIR JOSEPH HOOKER,—Just a line to say 
how I am getting on; we reached here on the 11th. The 
Sultan has not yet turned up, but we expect him soon. 
The Seagull could not go round to Tamanda, but put in 
here at the west end of the island; she leaves again 
to-day. . 

“ All m$ things are now landed and my encampment is 
close to the shore. I have to wait here for the Sultan in 
order to get camels from him. ` 

“The island is well worth examination. I have already 
over 150 species of plants besides some birds, lizards, and 
insects. The florais splendid. All my plants have been 
collected within a couple of miles of my encampment. 
Some lovely Orobanches and«Dodders, Stapelias, other 
Asclepiads, Aristolochias, Adenium in thousands, and 
plenty of Rudiaceez, 1 stick about here for some time, as 
I may as well do one little bit thoroughly before taking a 
rapid run over otber parts. : j 

“My collector has taken to the animals, and I intend 
to make him look after them. The geology of the island 
is curious: granite, diorite, and limestone being all mixed - 
up in a most perplexing way. There is gay of water. 
but not sufficient surface soil for much Cultivation here, 
“ly companion from Aden has unfor tunately had a touch 
of some fever, but is now better. 

“Excuse this short note, but I did not expect the 
Seagull to go so soon, and I have a lot of specimens 
under way which will not keep. ; 

“I am well, and expect great results, gpd if hard work 
will produde them they ought to be obtained. 

“ Sincerely yours, 
“ RAYLEY BALFOUR 


“ p. $—Letter just come from Sultan ordering,sheiks 
here to give the camels and men and everything I want,” 
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CHEMICAL EQUILIBRIUM 


HROUGHOUT the history of chemistry two lines of 

advance may be-“traced. At one time chemists 

have endeavoured to answe® the question, what does this 

substance do? At another time they have inquired, of 
what is this substance composed ? 

Function and composition have been, and continue to 
be, the two great guides in the development of chemical 
science. i 

Chemistry has always-had her kinetical as well as her 
statical préblems. 

And in recent times, as dynamical reasonings have been 
more and more applied to chemical phenomena, we find 
the broad distinction still prevailing. 

“We can already distinguish two lines along which 
dynamical science is working its way to undermine at 
least the outworks of chemistry. .. . Of these two lines 
of advance one is conducted by the help of the hypothesis 
that bodies consist of molecules in motion, and it seeks to 
dete:mine the structure of the molecules and the nature 
of their motion from the phenomena of portions of matter 
of sensible size. The other line of advance, that of 
thermodynamics, makes no hypothesis about the ultimate 
structure of bodies, but deduces relations among observed 
phenomena by means of two general principles—the con- 
servation of energy, and its tendency towards diffusion” 
co Science Conferences, South Kensington, 
1876). 

In a paper published in NATURE (vol. xx. p. 530), I 
endeavoured to give a short sketch of the work of Guld- 
berg and Waage on the influence of mass on chemical 
action. The theory of these naturalists is largely based 
‘on the hypothesis of the molecular structure of bodies 
and is developed by the application of dynamical reason- 
ing to experimentally determmed facts. The theory is 
a most successful attempt to explain the nature of the 
motion of certain molecular systems “from the pheno- 
mena of portions of matter of sensible size.” 

Guldberg and Waage deduce the conditions of equili- 
brium of many representative chemical systems ; but they 
do this by simplifying the phenomena, by considering only 
the force of ity, and by overlooking the action of all 
“secondary forces.” They show how chemical equi- 
librium is modified by changes in the value of the coeffi- 
cients of affinity, and by changes in the masses of the 
reacting bodies, They regard each chemical change as 
proceeding through two or more phases, and as eventually 
returning to its original phase, and thus completing itself, 
unless prevented by the action of extraneous forces. 

The work of the Norwegian Professors is confirmatory 
of the kinetic theory of chemical action, that theory 
namely, which regards molecular decompositions and 
recompositions as continuously proceeding even in appa- 
rently stable chemical systems. 

A most important paper by Prof. Willard Gibbs, of 
Yale College, bearing on the thermodynamical problem 
of the equilibrium of chemical systems, appeared some 
time ago in the Transactions of the Academy of Sciences 
of Connecticut (vol, iii), This paper was summarised 
and rendered intelligible to the chemist by the late Prof. 
Clerk Maxwell in one of those marvellously condensed 
and suggestive Sketches which he, perhaps better than 
any other naturalist of modern times, knew how to draw. 
(loc. Cit.) y 

Prof. Gibbs dedutes from the principles of the conser- 
vation and dissipation of energy, a general expression for 
the stability, of any phase of matter with regard to any 
other phase. 

If K represent the stability of a given phate A with 
respect to any other phase B, then the phase A will tend 
to pass into oe pave Bif Kis negative; but if K be 
zero Or positive, the phase A is absolutely stable. e 

K vdlies with the component masses, volume, and 
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entropy (called she magnitudes of thé system’by Clerk 
Maxwell), and with the temperature, pressure, and the 
potentials of the component substances ealled the intensi- 
ties of the system): “the potential of any component 
substance is the intensity with which the body fends to 
expel that substance from its mass.” 

he phase A may be stable in itself, and, nevertheless, 
“may have its stability destroyed by contact with the 
smallest portion of matter in certain other phases.” 

No absolutely unstable phase can exist for any finite 
time, but such a phase may form an intermediate a 
between other relatively stable phases. Indeed, “the 
region of absolutely unstable phases is in contact with 
that of absolutely stable phases at the critical point. 
Hence, though it may be possible by preventing the body 
from coming in contact with certain substances to bring 
it into a phase far beyond the limits of absolue stability, 
this process cannot be indefinitely continued, for before 
the substance can enter a new region of stability, it must 
pass out of the region of relative stability into one of 
absolute instability, when it will at once break up into a 
system of stable es” (Clerk Maxwell, loc. ciz.). 

That certain phases of heterogeneous substances were 
unstable has, of course, been long known to chemists— 
although such phases have been almost entirely dis- 
regarded in chemical investigations—but we are now 
taught that not only is the existence of such phases 
recognised by the great principles of the conservation and 
dissipation of energy, but that the conditions of their 
existence, and of their relations to stable phases of the 
same mass of matter, can be deduced from these 
principles. 

Chemists have long groped after some definite con- 
necting link which should bind their more empirical 
generalisations with the great principles of energy which 
are so far-reaching in their application to physical 
science; the genius of a mathematician seems at last to 
have revealed*he bond. 

As examples of what might be called strained equili- 
brium, that is, of systems carried into phases much 
beyond the limits of absolute stability, and of the sudden 
overthrow of the equilibrium by small exciting causes, 
Prof. Clerk Maxwell notices the case of water, freed 
from air and surrounded by a liquid of high boiling 
point, remaining in the liquid state at a temperature 
much above the boiling point corresponding to the pres- 
sure, but exploding instantly it comes in contact with any 
gas; he also cites the equilibrium of a 37 per cent. solu- 
tion of calcium chloride when cooled below —37°, as, 
described by Guthrie in his researches on cryohydrates. 

Many other similar cases might be noted. In my own 
work I have recently met with certain phenomena which 
may, I believe, be explained by the general principle now 
under consideration. 

In studying the effects of mass, time, &c., on the 
decomposition which may be formulated— 

x BiC], + x’ HCI + t” HO = ar n) BIOCI + # BiCl, 

+ {x +2 (x-a) HCl + fr” — (r-u) H0; 

I noticed that if such a quantity of water be cautiously 
poured on to the surfaee of a solution of bismuthous 
chlorıde in hydrochloric acıd, as just suffices to produce a 
trace of solid bismuthyl chloride (BiOCI) at the surface,of 
contact of the two liquids, and if the liquids be then mixed, 
the amount of bismuthous chloride which has undergone 
decomposition after a given tme—provided the time be 
short—is much more than if the water be added to the 
bismutle solution with constant stirring. 

e Indeed, I found that it was a, ae to arrange two 
systems, each containing the same qu&ntity of BiCl,, HCL, 
and H,0, so thet one of these should remain clear, f.e., 
without formation of BiOCI, whilst in the other a consider- 
able amount of decomposition should occur. 

z Chem. Soc. Yournal, Proc 1879, P. 311. 
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The explanation of this ‘phenomendn put’ forward ‘in 
the paper alluded to' was founded on the molecular 
pe dares j- but I think that’ a fuller” explanation is 

orded by the results of Prof Gibbs's investigations. 

When the water was added on the’ surface, a small 
quantity. of the matter in the vessel instantly passed into 
another phase; this being in contact-with matter in the 
original phase, induced therein a phase of relative insta- 
bility,-and this succession of phases proceeded until a 
new condition of stable equilibrium was attained. The 


entropy of the system was altered by the production of 


small quantities of BiOC]; K would almost certainly be 
negative"for the new phase with regard to the original 
“phase, and therefore the original phase would become 
unstable by contact with it of a small portion of matter in 


the new:phase. If, however, the formation of matter in 


the new phase-were prevented by the special contrivance 
of adding the water Jn a peculiar way, then the original 
phase would-be stable; if, however, a somewhat large 
quantity of water were added, the-whole system might be 
carried much beyond the limits of absolute stability with- 
out overthrow of equilibrium, but this equilibrium would 
necessarily eventually be overthrown, as was indeed 
always found to be the case. f 7 

In a pa recently published in the ¥ournal of the 
Chemical Society in conjunction with Mr. Slater, of St. 
John’s College, I detailed the results ofan examination 
of the influence exerted by variations in the amount of 
water of dilution on the chemical change formulated— 


BaCl, + K,C,0, = BaC,0, + 2KCl. 


è 
It is there shown that the progress of this change is 
retarded to a proportionately greater extent by a large, 
than by a small quantity of water of dilution, and that 
this retardation is especially marked when the action pro- 
ceeds at low temperatures, In order to explain this 
result we suggested the hypothesis that when much water 
is present and a low temperature is maintained various 
hydrates of barium chloride, especially the cryohydrate 
(BaCl,.37H,O solidifying at — 8°), are produced, and that 
these, being formed in presence of a large mass of one of 
the products of their own dissociation, are comparatively 
stable. We discuss and illustrate this hypothesis in the 
paper, and, in our opinion, establish for ıt a fair degree 
of probability. 
ow, if this hypothesis be granted, I think we have in 
these experiments another illustration of the general 
principle laid down by Prof. Gibbs. 

If BaCl, + K,C,0, be called phase A of the system, then 
undoubtedly K is negative with regard to BaC,O, + 2KCl, 
i.e., with regard to phase B. Phase A is absolutely un- 
stable, and tends to pass into phase B. But during this 
passage a phase, or phases, is reached which is onl 
relatively unstable. Could the matter in this phase (whic 
may be called the cryohydrate pee be separated from 
that portion already in phase B, the intermediate phase 
might become absolutely stable; this, however, 1s not 
done, and hence the whole system tends to pass into 
a B. But it'ıs evident that those conditions which 

avour the formation of matter jn the cryohydrate phase 
must also retard the passage of the system into phase B. 
Moreover, while the system is in the cryohydrate phase, it 
if carried to a certain extent beyond the limits of absolute 
stability, and if this phase weré abnormally extended we 
should expect to obtain a condition of unstable equi- 
librium liable to complete overthrow by small exciting 
causes. In the paper refered to we show that sych an 
expectation can be realised. axe 

A class of reactjens in chemistry, hitherto treated fer 
the most part as aona facts, seems to find its 
explanation in the generalisation now establighed by the 
Yale Professor, viz, that the equilibrium of matter in °a 
relatively stable phase may be ovegthrown by contact 
with even’ very small portions of matterén another phase. 
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‘ As examples of the reactions referred to may be cited, 
the decomposition `of ozéne by -silver,’and’ of barium 
peroxide-by platinum ; the produgtion of diphenylmethane 
from benzene and benzylic chloride only in presence of a 
small quantity of zinc or copper; the action of hydro- 
chloric acid on bismuthous oxide in presence of a, small 
uantity of water ;? and in general those numerous reac- 
tioris which are modified ‘by thé presence, of traces of 
foreign substances. ` í va oan 
_ In other cases contact with small quantities of matter 
in another phase appears to retard the pas of the 
main system from its initial phase to a phase of greater 
stability. Thus Bunsen and Roscoe showed that the 
resistance to combination of a mixture of hydrogen and 
chlorine when exposed’ to sunligh? is sacteased i by the 
presence even of traces of oxygen.? i 

Every chemical system thus appears to tend towards a 
phase of maximum stability. If the entropy of the 
system be decreased, K will be increased in the general 
equation of Gibbs, and hence the stability of the system 
will be increased. ; : 

All chemical] systems not in phases of absolute stability 
will therefore tend to lose entropy. 

This is probably a better method of stating Berthelot’ s 
so-called law of maximum work than that generally 
employed. ` 

Moreover, it may be possible to convert a phase of 
absolute stability into a phase of relative stability, and 
thence into a phase of absolute instability, by contact 
with matter in another phase, ze. in ordinary chemical 
language, by the action of a reagent. 5 

The readiness with whicb so many chemical systems 
undergo change leads one to ask whether chemical systeme 
are not generally ın one or other of those phases of 
relative instability which are so easily overthrown by 
contact with small quantities of matter in other phases. 
If this be so, and if it be granted as extremely probable, 
that even apparently stable systems are passing through 
cycles of change, then we should expect that slight 
changes in the values of the “ magnitudes” ór “ intensi- 
ties” of chemical systems would in many cases induce the 
overthrow of the stability of these systems. 

The considerable differences in the properties of many 
carbon compounds, as described by different experi- 
menters, may not improbably be due to the changes 
induced jn these bodies by contact with small traces of 
impurities, że., of matter in phases other than that of the 
main pcrtion of the system. ae 

The more complex the possible actions and ieactions in 
any given system of heterogeneous substances, the more 
probable will be the occurrence of unstable phases, and 
the more will the course of what we call the chemical 
change be turned aside by small variations of the “ magni- 
tudes” or “intensities” of the system. 

In chemical changes involving few intermediate phases 
—or to put it in another way, in chemical changes wherein 
the action of “secondary forces” 1s small—the course of 
the change may be followed,-and generalisations made 
concerning it, as was done by Harcourt and Esson for a 
special caset When the action becomes a little more 
complex, we appear to gain the conditions undgr which 
so-called “chemical induction’? becomeg possible ; while 
from the study of exceedingly complex actions-no genera- 
lsations can be safely deduced. 

This view of chemical systems ag readily undergoing 
change when in contact with other systems, and of these 
changes ag being dependent on the energy of the systems 

er a 


t Examuyd by me in Chem, Soc. Jon , 1879, Moe , p. 336- 

2 Phi? Trans , 1856. i 

3 The modifying influence exe:ted on a process of chemical change by 
the presence of a foreign suhstance was considered in 1850 by Brodie, in an 
able r, in which, speaking of the decompemtion of barium | e by 
plannufa, he says’ *“ The plaunum causes that chemical relation between 
the icles which renders the decomposition possible. ’s Bs 

4 Chem. Soc. Forra , xx. 460. 
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in different phases, may lead to a fuller explanation of the 
t ‘acceleration coefficitnts” of Harcourt and Esson. 
These chemists found that the change formulated 
H,O; + 2HP = 2H,O + I, 

was accelerated to a definite extent by addition of 
sulphuric or hydrochloric acid, but that the accelerating 
value of each acid was different. The “acceleration coeffi- 
cients,” which they suggested might peony be found 
for classes of salts, would measure the changes in the 
energies of the systems, brought about by the addition of 
the salts used. 

The work of Prof. Gibbs will probably tend to modify 
the views generally held with regard to the meaning of 
constitutional or stryctural formule, and to lead us to 
regard these formule af crude representations of the 
configuration of the molecule when it has passed into the 
phase preceding that of absolute instability, rather than 
of its configuration when it is unacted on by matter ina 
phase different from its own, and is therefore itself in a 
phase of absolute stability. 

Of course the possibility of predicating a general de- 
composition for a group of compounds, shows that these 
compounds all tend to pass—under the influence of one 
and the same reagent—into analogous unstable phases, 
and that their structure, before contact with the reagent, 
is therefore probably analogous. 

Prof. Gibbs has shown how the laws of energy may be 
applied to the solution of chemical problems, and in doing 
this he has opened a new path of advance, and has sup- 
plied a guide long sought for by students of chemistry. 

M. M. PATTISON MUIR 





A LEAF FROM THE BISTORY OF SWEDISH 
NATURAL SCIENCE! 


I 


BEFORE the Era of Freedom (1721, 1772) Sweden 


had produced only four men who had earned for 
themselves a recognised name ın the history of the natu- 
ral sciences by discoveries in the field of natural research. 
These were Sigfrid Aron Forsius,? unfortunate in his pre- 
dictions, author of a Mineralogy which had an extensive 
sale, but is full of superstition, and did not advance the 
science in any noteworthy degree; the quarrelsome and 
whimsical Upsala professor, Olof Rudbeck} who, at the 


- age of twenty-five, published his discovery of the lymph- 


atic vessels; the physician of European ieputation, Urban 
Hjaerne,* superintendent of one of the first State labo- 
ratories established for scientific investigation, famous for 
his researches regarding mine:al waters, the increase of 
weight in metals on their oxidation, and formic acid, the 
discoverer of several new minerals, &c. ; the afterwaids 
so renowned mystic Emanuel Swedenborg,’ known in the 
history of the natural sciences for various geological 
treatises of great excellence, considering the period when 
they were written, for a remarkable work on atomicity, for 
several crystallographical researches, for the largest and 
most complete handbook on metallurgy, &c. 

These formed the whole contribution that Sweden, 
during her period of greatness, was able to make in this 


published in 1653, 
4 Born x641; died at Sto&kholm in 1724 
5 Swedenborg was born m 1688; died in 1772. The greater portion of his 
period of activity therefore falls under the Era of Freedom, bit most of his 
Prodromfs 


to explain the physical Wèperiies of bodie», on the suppo~inon tbat they are 
posed aute aton 18 great, metallurgic 

t n the /raxsactions of the Royal 

Academy af Sciences he pubbsbel. as late as 1763, a * Description of a 


‘Lhe table described in thi ll preserve h 
of the Swedish Boarg of Trade. ie ear q PESTS 
e 
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field. Here up in the remote north ‘we had, as far as 
scientific research is concerned, remained completely un- 
disturbed by the discoveries of Copernicus, Descartes, 
Leibnitz, and Newton, nay, even the onginal researches 
of Danish men of science such as Tycho Brahe, Steno, 
Bartholinus, and Roemer, had awakened no /rutifud 
response on our side of the Sound. 
here came, however, another period. Our short dream 
of greatness had come to a bloody termination. Of the 
Sweden formerly so powerful there remained but a 
maimed, depopulated nucleus, impoverished by perpetual 
war, whose part in the labour of the development of the 
race appeared to have been long ago played out. No 
lorious interference in the field of politics was any e 
onger poe But instead there began here, in the 
peaceful field of science, Jabours attended with such 
success that the history of other countries cgn scarcely 
show anything corresponding to it. 

Our native country, where, as I hf&ve just pointed out, 
there was previously scarcely any scientific research, was 
for two decades after the peace of Nystad (1721) as fruit- 
ful in this field asmany cultured state whatever, and some 
ten years later occupied the first rank in zoology and 
botany through Linnzeus, in mineralogy through Wallerius 
and Cronstedt, in chemistry through Brandt, Cronstedt, 
Scheffer, Bergman, Scheele. There were also valuable con 
tributions to the development of physics from Wassenius, 
Klingenstjerna, Hjorter, Celsius, Wargentin, Wilke, &c., 
and to the knowledge of our globe through Bergman’s 
excellent ‘‘ Description of the Globe,” and the travels of 
the numerous pupils of Linnaeus. Remarkably enough, 
this period of greatness in the field of research is almost 
conterminous in time with that “ Era of Freedom” which 
is often depicted in so dark colours by our writers of 
history. It was clearly born of the spirit which accom- 
panied the new constitution, and it got its death blow at 
the revolution by which Gustavus III. is said to have 
“ saved the country.” 

The object of this paper is to contribute to the history 
of our civilisation a sketch of the influence which Swedish 
men of science of that age exerted on the development of 
chemistry and mineralogy. 

The line of the great men of science from that period is’ 
headed by George Brandt, Councillor of Mines and 
Superintendent of the Laboratory of the Mining Board at 
Stockholm (born 1694, died 1768). : 

During the seventeenth century and the beginning of 
the eighteenth most of the writings of authors on chemistry 
still contain an unintelligible confusion of endless con+ 
siderations concerning the way in which the bodies on 
the eaith’s surface are composed of certain supposed 
primitive substances, for instance, according to the school 
of Aristotle, of fire, earth, water, and air; according to 
Basil Valentine and Paracelsus, of certain elementary 
pnan eh sulphur, and quicksilver. The service of 

aving shown the groundlessness of these fancies 1s to be 
ascribed to the great English savant, Robert Boyle (died 
1691). In opposition to hı? predecessors, he laid down 
the fundamental principle that the chemist ought to con- 
sider every body as simple which with the means at his 
disposal he cannot chemically decompose, a ptinciple’ 
which indeed took from ghemistry much of the glitter of 
learning with which it before was bedecked, and which ig 
ethe eyes of philosophers reduced this science to an art of 
cookery, which in any case, when the old creations of 
fancy, constructed vith so much trouble and subtlety, were 
blown away, gave the science a stable foundation to build 
on, Boyfe’s fundamental principle has since been further’ 
developed, and now forms one of tl gorner-stones of the 
modern chemistry—although it must Be admitted that it 
is little in accordance with the simplscity which otherwise’ 
prevails in fature, that the material world should consist 
of more than sixty different elements. Certain it is in 
any case that the efements in question, at least for the 
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present, cannot be’ decomposed or transmuted into one 
another either by the most powerful decomposing agents, 
by the vital forces of plants, or by fire, or by elec- 
tricity. „They thus form the raw material of which 
everything in nature, whether living or inanimate, is 
composed. In such circumstances it is clear that an 
accurate knowledge of these elements forms the first con- 
dition for the development of chemistry, and ‘that the 
discovery of a new element must often be of such import- 
ance as to form an epoch in the history of the science. 

This was especially the case at first, when many of the 
elements that occur most generally in nature, and there 
play a very important part, were yet unknown, and when 
‘nearly every new discovery in that field presupposed a 
new method of research which could also be employed in 
other directions. Many questions, too, which now appear 
self-evident, were formerly very difficult of investigation 
on account of the faulty methods of research which were 
then generally employed. The history of chemistry 
during the last century shows that the Swedish school of 
chemistry was the first that taught the chemist to question 
nature in the right way, and to arrange his experiments 
so that to a proper question he got a proper answer. 
‘Urban Hjaerne may be considered as the founder of this 
school, Brandt as the eldest of his pupils who took part 
in the development of the science. 

The first chemical work by which Brandt gained for 
himself an honoured name in the history of chemistry was 
his researches “De Arsenico,” and “De semi-metallis,” 
published in Acta litteraria et scientiarum Suecia (Upsala, 
1733 and 1735), in which he showed, among other things, 
that arsenic, with reference to which the views generally 
entertained were uncertain and hesitating, must, on 
account of its physical and chemical properties, be 
considered a (semi) metal, whose “kalk” 1s the white 
arsenic {arsenious acid), Of great importance for the 
mineral chemistry of that period was also Brandt's 
research on zinc, by which he showed thae galmeja and 
blende are ores of zinc, and gahtzenstein its vitriol? We 
have him, besides, to thank for important investigations 
into the causes of cold- and red-shortness in iron, in the 
course of which he for the first time makes a proper 
distinction between these two defects, gives a correct 

lanation of the cause of red-shortness, and, as far as 
cold-shortness is concerned, comes very near the truth. 
Further, Biandt published repeated extensive researches 
regarding the vegetable and mineral alkalies, in which, 
among other things, he shows (1756) that common salt 
contains the same alkali as soda, but saltpetre, on the 
other hand, a vegetable alkali. Thereby the objections 
were repelled which various chemists had made to the 
masterly research of the Frenchman, Duhamel du Mon- 
ceau, published twenty years before, “Sur le base du 
se] marin.” 

Brandt, however, is most renowned in the history of 
chemistry for his discovery of the metal cobalt. The 
distinguished German mineralogist Agricola, who died in 
1555, speaks of certain minérals which, in consequence 
of their silver-like appearance, were mistaken for silver 
ores, but which, when an attempt was made to smelt 
them, only gave off a poisonogs smoke, but yielded no 
noble metal, They were therefore looked upon by the 
swperstitious miners of that time as silver ores which had 
been changed by mountain goblins or “kobolds,” and 
were thrown away as valueless, until a German glass 
manufacturer, Schtrer, in the middle of the fifteenth 
century, discovered that they could be used to give a 
beautiful blue colour to glass, No thorough examination 
of the blue colouring’ matter, however, was made ,unjil 
Brandt, in his “ D&sertatio de Semi-metallis,”’ published 

1 It is distinctive of the then “standpoint of the’ sclence, and gf the 
importance which discoveries that now appear of little monfent had for ets 
development, that even so late as 1725 the opoo Saxon mineralogist, 


Henckel, had no suspicion that blende, which gs of common occurrence 
in the Saxon mines, contains xinc, e 


in 1735, showed that it contained a peculiar metal, which 
he named cobalt. In the cobaltfores formerly known 
this metal was combined with arsenic, but in 1742 Brandt 
examined a cobalt ore from Ridtarhyttan, in Westman- 
land, which was found to be®free of arsenic, and after- 
wards obtained the name Linneit. Nearly fifty years 
after the publication of Brandt’s first paper doubts were 
cast by Preiss chemists on the existence of the new 
metal on the ground of erroneous experiments. 
Next in arder to George Brandt among distinguished 
Swedish chemists comes Henrik Theophilus Scheffer, 
assayer of the mint at Stockholm, bprn 1710, @ied 1759. 
His most famous work is a research on “The White 
Gold, or Seventh Metal, called in Spain Platina del 
Pinto” (Trans. of the Swedish Academy of Sciences, 
1752), in which Scheffer shows by a complete series of 
experiments that this ‘ wild American variety of silver” 
forms a new noble metal. Two years before the same 
substance, which had long been known to the Spaniards, 
was referred to as a semi-metal, yet without any further 
clearing up of its chemical properties. In consequence 
of the many mystic conceptions, not yet completely 
rooted out, which, from the time of the alchemists, were 
connected with the idea “noble metal, the ascertaining 
of the chemical nature of the “white gold” contributed 
more than could have otherwise been expected to extend 
and confirm the sound and truly scientific direction which 
in a couple of decades became predominant in chemical 
research in our country. We have besides Scheffer to 
thank for important improvements in the art of assaying 
gold and silver, and for an excellent series of lectures in 
chemistry, published by Thorbern Bergman from notes 
taken by Alstromer, for the first time in 1775, sixteen 
years after Scheffers death, and since several tim 
reprinted both in the Swedish and in foreign languages. 
A year before the publication of Scheffer’s first paper 
on platinum the Transactions of the Swedish Academy 
of Sciences contained another important research, “ Ex- 
periments made with a Species of Ore from Loos Cobalt 
Mines,’ by Axel Frederic Cronstedt. These mines had 
a century before been taken in hand by Kalmeter, and the 
ore at first yielded a good zaffre. But it soon appeared 
that part of the ore was impure. It was examined by 
Cronstedt. and found to contain not cobalt, but a new 
metal. This new metal Cronstedt afterwards found in 
various other minerals, among others in a German 
mineral, Kopparnickel, a copper ore changed by a wicked 
mountain goblin, “ NiccoL” The new metal, which has 
now many practical applications, was called nickel, and 
was immediately, in accordance with the requirements of 
science, carefully examined, and the tests for ıt ascertained 
by Cronstedt. To show what difficulties attended such 
investigations at that period it may be pointed out that 
Buffon in 1777 considered platinum an alloy of gold and 
ion, and that Sage, renowned in France as an analytical 
chemist, in 1772, and De Lisle even in 1783, considered 
koppar-nickel a cupriferous ore. Even in 1801 Hauy did 
not consider it fully established that nickel was a distinct 
metal. Further, it ought to be mentioned in connection 
with Cronstedt’s chemical activity that he was the first to 
draw attention to a mineral, “Bastnds tungsten,” from 
Bastnas mimes in Westmanland, in which Berzelius, 
Hisinger, and Klaproth in 1803 discofered cerium, and 
Mosander in 1839 and 1843 lanthanum and didymium, 
Cronstedt’s specs greatness, however, did not lie in the 
field of chemical but of mineralogica? research. Here he 
prepared the way for the new era. POTIER SARS: 

e It was natural that a certain practical skill in ipa 
ing minerals and ores should speedily be dêveloped in a 
country o rich in mines as Sweden. We scarcely find a 
trace of it, however, in the older Swedish literature, for 
the Mineralogy of Aron Forsius ig full to overflowing of 
the ape Arabian authors, but contains only notes 
on nature studies within the land itself Cn the other 
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hand Urban Hjarne’s work, “A Short Introduction to 
Research into Varioug Kinds of Ores and Rocks, Minerals, 
&c.” (Stockholm, 1694), fortunately written not for the 
Jearned but for searche$s for. ore, unfolds practical views 
of the subject, and he has én reality connected his name 
with several new observations in science. Not till after 
i720, however, did there commence among us in this 
field a néw period. As early as 1730 Bromell published 
a little, modest but serviceable Mineralogy, which enables 
us easily to understand the standpoint of the science at 
that date. Afterwards Linneus included the mimeral 
kingdomealong with the others in his “Systema Natur” 
(first edition, 1735), and attempted to apply in that branch 
of knowledge the method of going to work which he had 
used with such success in describing and arranging the 
products of the animal ahd vegetable kingdoms. In this 
way at a later date he gave the exciting touch to De 
Lisle’s work, which created an era in this field. The 
method of Linnzeus was followed by Gottskalk Wallerius, 
who published in 1747 the first real Handbook of Mine- 
ralogy, a work incomparably better than anything that 
had been written on this branch of knowledge since the 
time of Agricola. For not only in it was collected all that 
was previously known in science, but the work was nch 
in new discoveries. Yet Wallerius still places among the 
true species of minerals, petrifactions and stone-like con- 
cyetions from the ammai and vegetable kingdoms, pearls, 
hair-balls, &c. ' 

It was reserved for Cronstedt to sweep these matters 

out of mineralogy, and thus draw a correct boundary line 
between the products of the mineral and animal kingdoms, 
and to lay the foundation of geognosy by making a proper 
distinction between minerals and rocks. The work in 
“vhich these new discoveries were brought together was 
published, without the author's name, at Stockholm ‘in 
1758, under the title, “ Essay on Mineralogy; or, an 
Exposition of the Mineral Kingdom,” afterwards re- 
printed in a new edition and translated into Danish, 
English, and German (two editions), In order to give an 
idea of the revolution in science which Cronstedt carried 
through, not without violent opposition, I take the follow- 
ing extract from the polemic introduction to his work :— 

“ Sand is in itself nothing else than small stones, and 
therefore, 1f we give sand a place by itself we ought to 
do the same to pebbles, to earthfast stones, and lastly 
to rocks. This is just a multiplicatio entium preter 
necessitatem. ° 

“Stones of beasts and fishes are composed partly of 
phlogiston, salts, and a small proportion of earth, partly 
of the same matter as the bones of animals, and there is 
therefore no more reason for including them in a mineral 
system than the stones of fruits. Soot, tartar, yeast, and 
such hke are too nearly related to the vegetable kingdom. 
. . . Hair-balls and hat-stuff are so far different that the 
former is felted together in the entrails of anrmals per 
motum pertstalticum, and the latter by the industry of 
human hands. May we suppose, then, that hait-balls 
and animal-stones cannot be included among relicta 
animalia? . . . Meanwhile I flatter myself that those 
who will follow the introduction here given will not be 
put to so much trouble with the matters belonging to the 
mineral*kingdom as has happened to myself and others 
from previouslyepublished systems, and that I thus will 
get some defender against those who are so infected with 

guromania and taste for outside work that they are 
offended at the presumption of passing off marble as 
limestone, and of placmg porphyry among rogks.”’ 

This introduction is distinctive of the reform which 
Cronstedt cđrried through in mineralogy, and it is dis- 
tinctive of the sffndpoint of science before Cronstedt’s 
time that the alteration, so necessary and self-evident as 
it now appears to be, at first aroused controversy and 
opposition. + To this ft conduced in its degreg that eCron- 
stedt iP genexal fixed less attention on the outward 
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appearance of minerals than on their chemical properties, 
to ascertain which he employed the blowpipe with great 


skill and success. Numerous were the new discoveries 
with which in this way he enriched the science, and 
during a quarter of a century his “ Essay on Mutteralogy” 
was an unsurpassed chef-d’euvre. 

Two years after Cronstedt’s death Wallerius retired 
from his professorship of chemistry in the University of 
, Upsala, and after a lively contest the. post was assigned 
to Thorbern Bergman (born 1735, died 1784), then 
mathematical assistant. He had not previously made 
himself known by any chemical writings, but from that 
time he devoted himself with such industry and -sticcess 
to chemical research that within a short time he won fog 
himself a European reputation and the name of being 
the first chemist of his time. His researches embraced. 
nearly all branches of the chemical science of the period ; 
everywhere he dragged new facts into light’or corrected. 
older erroneous statements. Spaceepermits me here only 
to point to his development of the new chemical analysis 
in the wet way, and the researches he carried out by the 
new methods op the most dissimilar substances, for 
instance on different kinds of iron, by which the composi- 
tion of pig iron, malleable iron, and steel was first ascer- 
tained, on precious stones and siliceous minerals, on a 
number of salts, &c.; to his comprehensive 1esearch on 
carbonic acid (called by him atmospheric acid), whereb 
the discoveries of Black, Macbride, and, Cavendi 
relating to this exceedingly important substance were 
considerably extended and the foundation of the chemistry 
of carbonic acid laid ; to his analyses of mineral waters, 
in which even their gaseous constituents were estimated ; 
to his examination of the salts of bismuth, zinc, lead, 
nickel, gold, platinum, and magnesia; to his services to 
organic chemistry ; and finally to his laborious investiga- 
tion of the laws of, chemical attraction, which are stilk 
recognised in the science, though in a form much altered, 
by the labougs of Berthollet and others. Bergman also 
did great service to mineralogy by his comprehensive 
analytical researches and by his ‘“Sciagraphia Regni 
Mineralis,” the best systematic work on mineralogy since 
the time of Cronstedt.? 

Finally, we may further state that Wallerius and Berg- 
man were the founders of agricultural chemistry, the 
former by his disputation ee fundamenta 
Chemica,” published in 1761, in Latin and Swedish; the 
latter through a work, “De Terris Geoponicis,” which was 
communicated to the Academy at Montpellier, and for 
which he received a prize in 1773. An incalculable 
service has also been conferred by the Swedish chemists. 
on the development of scientific agriculture by their 
pointing out the common occurrence of phosphorus in 
nature, in the mineral kingdom by Gahn in 1780, in the 
bones of animals by Gahn or Scheele before 1771." 

Carl Wilhelm Scheele lived and worked at the same 
time as Bergman. He did not possess the many-sided 
learning and deep theoretical insight of the Upsala 
professor, but, instead, an @nsurpassed power of scientific 
divination, which enabled him, the young apothecary, to 
mark nearly every year of his short period of activity by 
“original contnbutions ,to chemical science, which, by 
the influence they exerted on industry, metallurgy, and 
agriculture, contrıbuted more powerfully than diplomatic 
negotiations or pitched bgttles to the development of the 


1 Bergman’s works were for the most part published in the first place as 
acadenuc disputations or in the Transactions of the Swedish Academy of 
Sciences, but they were afterwards collected in ‘‘Opuscula Physica et 
Chemica, 6 vols , Upsala, 1779 There are numerous translations into foreign 

guagese 
2 Phosphoric acil, as js well known, forms ẹ constituent in most manures. 
it rt discovered by the Hamburger B: (not to be mistaken for 
corke Brandt) in ı and, when he kept his secret, a second time 
unkel (German ghemist, for the ksi nrentp iire of bis hfe mini 
coungellor in Stockholm, and ennobled by Charles XI. under the name o 
nstern). ” That the geneally-occumng mineral apatite contains 
prohene acid was discovered by Klaproth and Proust in 1788 That 
ne, horn, &c., may beg used ds manures was known to (ree 
Osuscria, v. page 106% 
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last hundred years*and secured him, the modest apothe- 
cary of Koping, a place in the first rank of the men of 
science of all ages and of all countries.” 

In a succeeding paper I propose to give a sketch of the 
work of*Scheele, and to retuin at the same time to the 
chemical labours of Bergman. 

(To be continued.) 





THE TEMPERATURE OF SPACE AND ITS 
BEARING ON TERRESTRIAL PHYSICS 


FEW questions bearing directly on terrestrial physics 
have been so much overlooked as that of the tem- 
eperature of stellar space, that is to say, the temperature 
which a thermometer would indicate if placed at the outer 
limits of our atmosphere and exposed to no other influ- 
ence than that of radiation from the stars. Were we 
asked what was probably the mid-winter temperature of 
our island 11,700 ye@rs ago, when the winter solstice was 
in aphelion? we could not tell unless we knew the tem- 
perature of space. Again, without a knowledge of the 
temperature of space, it could not be ascertained how 
much the temperature of the North Atlantic and the air 
over it were affected by the Gulf Stream. We can deter- 
mine the quantity of heat conveyed into the Atlantic by 
the stream, and compare it with the amount received by 
that area directly from the sun, but this alone does not 
enable us to say how much the temperature is raised by the 
heat conveyed. We know that the basin of the North 
Atlantic receives from the Gulf Stream a quantity of heat 
equal to about one-fourth that received from the sun, but 
unless we know the temperature of space we cannot say 
how much this one-fourth raises the temperature of the 
Atlantic. Suppose 56° to be the temperature of that 
ocean: this is 517° of absclute temperature which is 
derived from three sources, viz. : (1) direct heat from the 
sun, (2) heat from the Gulf Stream, and (3) heat from 
the stars. Now unless we know what propartion the heat 
of the stars bears to that of the sun we have no means of 
knowing how much of the 517° is due to the stars and 
how much to the sun or to the Gulf Stream. 

M. Pouillet and Sir John Herschel are the only 
physicists who appear to have devoted attention to the 
problem. The former came to the conclusion that space 
has a temperature of — 142°C. or — 224° F., and the 
latter, following a different method of inquiry, arrived at 
nearly the same result, viz, that its temperature is about 
— 239° F. 

Can space, however, really have so high a temperature 
as — 239°? Absolute zero is — 461°. Space in this case 
would have an absolute temperature of 222°, and conse- 
quently our globe would be nearly as much indebted to 
the stars as to the sun for its heat. If so space must be 
enormously more transparent to heat rays than to light 
iays. If the heat of the stars be as feeble as their light, 
space cannot be much above absolute zero, and this 1s 
the opinion expressed to me a few weeks ago by one of 
the most eminent physicists Of the day. Prof. Langley is 
also of this opinion, for he concludes that the amount of 
heat received from the sun is to that derived from space 
as much as four to one; and consequently if our luminary 
were extinguished the temperature of our earth would fall 
tqabout — 360° F. 

It must be borne in mind that Pouillet’s Memoir was 
written more than forty years ago, when the data avail- 
able for the elucidating the subject were far more im- 
perfect than now, especially as regards the influence of 
the atmosphere on radiant heat. For examplesPoullet 
comes to the conclusfon that, owing to the fact of o 
atmosphere beingAess diathermanous to radiation from 
the earth than to radiation from the sur and the stars, 
were the sun extinguished the radiation of the Stays 
would still maintain the surface of our globe at ~ 89° C., 
or about 53° C. above that of space. The experi- 
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ments of Tyndall, however, show that the absorbing 
power of the atmosphere for heatẸays is due almost ex- 
clusively to the small quantity of aqueous se which 
it contains. It 1s evident, therefére, that but for the sun 
there would probably be no aqueous vapour, and conse- 
quently nothing to protect the earth from losing its heat 
by radiation. Deprived of solar heat, the surface of the 
ground would sink to about as low a temperature as 
that of stellar space, whatever that temperature may 
actually be. . 

But before we are able to answer the foregoing ques- 
tions, and tell, for example, how much a givew increase 
or decrease in the guantity of sun’s heat will raise or 
lower the zemperaiure, there is another physical point to 
be determined, on which a considerable amount of un- 
certainty still exists. We musf know in what way the 
temperature varies with the amount of heat received, 
In computing, say, the rise of sas engi resulting from a 
great increase in the quantity of heat received, should we 
assume with Newton that it is proportional to the increase 
in the quantity of heat received, or should we adopt 
Dulong’s and Petit’s formula? 

In estimating the extent to which the temperature of 
the air would be affected by a change in the sun’s dis- 
tance, I have hitherto adopted the former mode, This 
probably makes the change of temperature too great 
while Dulong’s and Petit’s formula adopted by Mr. Hal 
(NATURE, vol. xx. p. 626), on the other hand, makes it 
too small. Dulong’s and Petit’s formula is an empirical 
one, which has been found to agree pretty closely with 
observation within ordinary limits, but we have no reason 
to assume that it will hold equally correct when applied to 
that of space, any more than we have to infer that it will 
do so in reference to temperature as high as that of thé 
sun. When applied to determige the temperature of the 
sun from his rate of radiation, it completely breaks down, 
for it is found to give only a temperature of 2130° F. 
(Amer. Four. Science, July, 1870), or not much above 
that of an ordinary fuinace. y 

But besıdes all this it ıs doubtful if it will hold true in 
the case of gases. From the experiments of Prof, Balfour 
Stewart (Trans. Edin. Roy. Soc, xxii.) on the radiation 
of glass plates of various thicknesses, it would seem to 
follow that the radiation of a material particle 1s probably 
proportionate to its absolute temperature, or, ın other 
words, that it obeys Newton's law. Prof. Balfour Stewart 
found that the radiation of a thick plate of glass increases 
more rapidly than that of a thin plate as the temperature 
rises, and that, if we go on continually dimmushing the 
thickness of the plate whose radiation at different tem- 
peratures we are ascertaining, we find that, as it grows 
thinner and thinner, the rate at which it radiates its heat 
as its temperature mses becomes less and less. In other 
words, as the plate grows thinner its rate of radiation 
becomes more and more proportionate to its absolute 
temperature. And we can hardly resist the conviction 
that if ıt were possible to go on diminishing the thick- 
ness of the plate till we reached a film so thin as to 
embrace but only one particle in its thickness, its rate 
of radiation would be proportionate to its temperature, 
or, in other words, it would obey Newton's law. Prof. 
Balfour Stewart’s explanation is this: As all substances 
are more diathermanous for heat of high than low 
temperatures, when a body is at a low temperature only 
the exterior particles supply the radiation, the heat 
from the interior particles being all stopped by the 
exterior ongs, while at a high temperature part of the heat 
from the interior is allowed to pass, thereby swelling the 
total radiation, But as the plate becomes*thinner and 
thinner, the obstructions to interior radiation become less 
and less, and as these obstructions are greater for radiation 
at lowthan high temperatures, it necessarily follows that, by 
reducing the thickness of the plate, Wwe assist radiation at 
low more than at high temperatures. . ° 
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If this be the true explanation why the radiation of bodies 
deviates from Newtofs law, it should follow that in the 
case of gases where the particles stand at a considerable 
distance from one an&ther, the obstruction to interior 
radiation must be far less tan in asolid, and consequently 
that the rate at which a gas radiates its heat as its tempe- 
rature rises, must increase more slowly than that of a 
solid substance. In other words, in the case of a gas, the 
rate of radiation must correspond more nearly to the 
absolute temperature than in that of a solid; and the less 
the density and volume of a gas, the more nearly will its 
rate of radiation e with Newton's law. The obstruc- 
tion to interior radiation into space must diminish as we 
ascend in the atmosphere, at the outer limits of which, 
where there is no ohstruction, the rate of radiation should 
be pretty nearly proportfonal to the absolute temperature. 
May not this to a certain extent be the cause why the 
temperature of the air diminishes as we ascend? 

If the foregoing considerations be correct, it ought to 
follow that a reduction in the amount of heat received 
from the sun, owing to an increase of his distance, should 
tend to produce a greater lowering effect on the tempera- 
ture of the air than it does on the temperature of the solid 
ground. ‘Taking, therefore, into consideration, the fact 
that space has probably a lower temperature than — 239°, 
and that the temperature of our climate is determined by 
the temperature of the air, it will follow that the error of 
assuming that the decrease of temperature is proportional 
to the decrease in the intensity of the sun’s heat may not 
be great. 

In estimating the extent to which the winter tem- 
perature is lowered by a great increase in the sun’s 
distance there 1s another circumstance which must be 

“taken into account. The lowering of the temperature 
tends to diminish the ampunt of aqueous vapour contained 
in the air, and this in turn tends to lower the temperature 
by allowing the air to throw off its heat more freely into 
space. James CROLL 


THE RUSSIAN GEOGRAPHICAL SOCIETY 


JT is no easy matter to render an account of the pro- 

ceedings and publications of the “ Imperial Russan 
Geographical Society.’’ So numerous are its sections, 
and so piolific ıs each of them, that to master the whole 
of the information yearly made available by them would 
be no easy task, even for a reader possessing tke amount 
of leisure which most Russians enjoy. Some of its 
volumes, however, are intended merely as works of 
reference, books which are not meant to be read through, 
but which serve as useful storehouses of facts and figures. 
Of such a nature is the huge collection now before us of 
Pistsouutya Ants, the rent-rolls, as it were, of the estates 
of ecclesiastical and lay proprietors of the soil in the 
sixteenth century. Some idea of the magnitude of the 
work may be gained from the fact that the second part 
alone of its first volume contains 1,598 large and closely 
ora pages. As a general rule, the publications of the 

ociety are of no use to foreigners who are unacquainted 
with Russian. But there are a few exceptions, such as 
the monograph by Prof. Oswald Heer, of Zurich, on the 
fossil fi8ra of the coal-fields of East Siberia. In 1859 a 
rich collection ®f fossil plants was made in the Amur 
district by F. Schmidt, but it was burnt in the great firee 
of Blagoveshensk the year after. In [862 a fresh collec- 
tion was made, and submitted to Piof. Heer. The results 
of his investigations are given in the second, division of 
“the geological pat ' of the third volume of “the physical 
section” of the Records (Trudi) of the “Siberian Expe- 
dition” of the Soffety, under the title of the “Jur&ssic Flora 
of the Irkutsk Government and the Amur Territory.” The 
greater part of the text is in Russian. But as the 
descriptions are in Latin, and they are accompanied 
by thirty-one quarto plates, printed at Wiaterthur, the 





book is available for Western scholafs. The expedition 
of the late A. Tchekanovsky to the Lena in 1875, says 
the editor, F. Schmidt, in his preface, has contributed new 
and important additions to our knowledge of thg Jurassic 
flora oF Siberia. “The Jurassic plants collected around 
Bulun and Ayakit, Lower Lena, serve as a link between 
the Jurassic flora of South-East Siberia and the same flora 
of the Spitzbergen Isles, and prove the unity and com- 
parative uniformity of the Jurassic flora over a great part 
of the northern hemisphere, namely from Spitzbergen to 
England (Yorkshire) and beyond the Lena to the Irkutsk 
Governmentand the Amur.” Much valuable information 
about Siberia is given also in the voluminous supple- 
ments to Ritters “Asia,” “serving as a continuation of 
Ritter's work, based upon materials rendered available 
since 1832.” 

Among the subjects treated at greatest length in the 
Transactions (Zapiski) of the Ethnographical Section of 
the Society are “The Shores of the Frozen and White 
Seas,” “The Church Calendar of the Common People,” 
and the ‘Popular Juridical Customs of the Russian 
Empire.” The treatise on the first gives a full account of 
the various tribes inhabiting the inhospitable northern 
shores. In speaking of the Samoyeds, it may be worthy of 
remark, the author does not even so much as allude to the 
absurd explanation (dear to many English minds) of their 
name as meaning cannibals. Lyudoyed, in Russian (from 
lyudi, men, and yest’, to eat), signifies a cannibal. A false 
analogy has resolved Samoyed into the same meaning. If 
it meant anything in Russian, it would mean a “self- 
eater,” whatever that might be. Russian philologists 
explain it in different ways. Some, as Lerberg, consider 
it a Russian word, corrupted from Semgo-yed, a salmon- 
eater. Byelyavsky says that the Samoyeds employ, in 
speaking of each other, a common tribal or family desig- 
nation Khasovo, from Khaz, self (in Russian sanz) and 
ovo, one (in Russian odin). From these Russian equiva- 
lents of the Samoyed words, sprang, he supposes, a 
designation Sam-odin or Sam-yedin. In some old 
documents the Samoyeds are called Suiroyadtsui, from 
their habit of eating 1aw (suiroe) meat. But there seems 
to be no reason for supposing that the two names have 
any connection. Much more probable is the surmise 
that the word is of Finnish origin, the land belonging to 
some Ugrian neighbours of the Samoyeds having been 
called Samoyanda or Samoyedna, from which the 
Russians formed the name Samoyed. The Calendar 
gives a detailed account of the Saints’ days observed by 
the Russian peasants, and of the various i pa E 
and rites connected with them. It begins with September, 
which was officially chosen as the first month at the 
Council of Moscow in 1342, In ancient days March was 
among the Russians, as ıt was among the TEA the 
commencement of the new year. Its modern name, 
Mart, was derived from Rome through Byzantium; the 
heathen Slavs knew it as Sukhy, “ the Dry,’ or Berezozol, 
from its effect on the derezg or birch-tree. 

The volume devoted to fe juridical institutions of the 
common people, their civil and ciiminal law courts, is 
full. of interest; and the information it contains is 
thoroughly trustworthy, having been carefully collected 
and sifted by the members of a Commission appointed 
for the purpose in 1876, It embraces not only he 
village-jurisprudence of*the Russians themselves, but 
also that of the strangers within their gates, and the 
wild tribes of their outlying provinces. Of great interest 
also are the numerous volumes of Reports (¢r#dut) issued 
by the memkers of the Ethnographical-Statistical Com- 
wisgion apport to explore the western provinces of 
Russia, The seven large volumes dtvoted to the south- 
western goverfiments give àn eXhaustive account of 
Little-Rusbia, entering into most minute details concern- 
ing the physical and moral character of the inhabitants 
of that part of fhe empire, between whom and the 
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Great-Russians so considerable a difference exists. Vol. 
I. deals with the superstitions of the peasants, espe- 
cially as regards witchcraft, to which subject Prof. 
Antonovich of Kief has devoted a long and interesting 
essay. A€cording to him, the popular ideas about the 
subject are “not demonological, but pantheistic.” And 
the authorities seem to have looked upon wizards and 
witches with some indulgence. In a hundred trials of 
ersons accused of- witchcraft in the eighteenth century, 
e finds scarcely any trace of such aiy as was shown 
at an earlier period by British or German legal officials, 
or by the Inquisition in the south of Europe. Burnings 
were unknown, Convicted warlocks were generally 
mulcted in a fine paid to-the Church. In the few cases 
in which they were punished more severely, the unusual 
harshness of the court was due to the fact that the com- 
plainant belonged to the class of nobles.. The second 
volume contains a valuable collection of 146 skazki or 
folk-tales, 31 of whic are classed as ‘‘mythical.” It 
forms an important supplement to Rudchenko’s excellent 
“Collection of South: Ricaan Tales.” Vols. iii—v. con- 
tains an immense number of folk-songs, and a list of 
days to which the peasants pay special attention. The 
sixth volume is devoted to popular jurisprudence in 
general and the village courts in particular, and the 
seventh to statistics, giving a complete account of the 
Little-Russians themselves, and of the rest of the popula- 
tion, whether of Polish, Jewish, or other extraction. 


TEMPERATURE OF THE SOIL DURING 
WINTER 


"THE French physicists, Edmond and Henry Becquerel, 
took advantage of the intense cold prevailing at 
Paris last December, to study the changes in temperature 
-below the surface of the soil under various conditions, It 
is a widely-spread belief among farmers, that when pio- 
tected by a layer of snow, crops sown in the*autumn are 
effectually guarded against freezing. This opinion, how- 

-ever, must lose much of its weight in view of these late 
observations, which we will briefly summarise. 

The observations were made by means of Becquerel’s 
electric thermometer, which consists simply of two wires 
isolated by a coating of gutta percha, and soldered 
together at their extremities. Differences in temperature 
between the two places of junction cause electric currents 
varying in intensity with the greatness of the difference. 
A magnetic needle, brought under the influence of the 
current, registers on a dial these differences. The wires 
were inserted in the Jardin des Plantes at various depths 
varying from 5 to 60 centimetres, and observations were 
made from November 26 to the close of December. 
Frost first appeared in the Garden November 26. 
December 3 snow fell in abundance, and the tempera- 
ture of the air sank to ~ 11°C, The layer of snow was 
25 centimetres deep. December ro, the temperature had 
sunk to — 21°, and commencegl then gradually to rise, 
December 15, the snow was 19 centimetres in depth. 

Coming now to the observations made below the 
surface of the ground under the above circumstances, 
we find at once a striking differefice between the results 
obtained in soil covered with grass, and those obtained 
belew a bare surface of the ground. In soil protected by 
grass, before as well as after thé snowfall, at all depths 
below that of 5 centimetres, the temperature never 
descended below o° C. Registering 3°°5 at the depth 
of 5 centimetres on November 26, ıt slowly sank to 0°18 
on December 14. The presence of grass weuld appear, 
then, to effectually protect the earth beneath it freme 
freezing at the Tofest temperatures attained in our 
climate. Quite different reSults, however, fre yielded jn 
the absence of grass. In this case at a depth of 5 
centimetres the thermometer sank, below zero on 
November 27. Two days later it registered — 2°6. 
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On December 3, just before the snowfall, it reached 


its minimum of — 3°17. After beig covered with snow 
it registered — 0°°8, and later — 1°4. The snow here 
appena to act in a certain measfre as a screen against 
changes in temperature, but its conductive properties are 
still too marked to prevent these changes from being felt 
sensıbly at a certain depth in the earth. In the case of 
the agriculturist, this slow conduction, when united to the 
still slower conductive properties of a tolerably thick layer 
of dead shoots of cereal crops sown in autumn may 
frequently insure immunity from freezing to the roots 
below the surface. š H.N. 





NOTES ., 


WE regret to. have to announce the death of P. W. Schimper, 
the well-known Professor of Palæontology in the University of 
Strassburg, and of Dr. R. H. C. C. Scheffer, the amiable and 
accomplished director of the Botanic Garden, Buitenzorg, Java, 
at the early age of thirty-five. Also of two foreign entomologists 
—Herr Hellmuth von Kiesenwetter at Dresden, in the sixtieth 
year of his age, and Dr, Snellen van Vollenhoven, formerly 
Conservator of the Leyden Museum, one of the foremost ento- 
mologists of Holland, and author of ‘‘Faune Entomologique 
des Indes Orientales,” 


WITH reference to Prof. Smyth’s communication in regard to 
the exhibition of aurora on March 17 (NATURE, vol, xxi. p. 
492), we are informed that the photographic records of the 
Royal Observatory, Greenwich, show that there was also mag- 
netic disturbance on that day. 


Dr. W. Farr has been made a C.B. 


Dr. C. WILLIAM SIEMENS has “been elected an honorary 
member of the American Institute of Mining Engineers, 


THERE has just appeared, as Vol. XII. of the Report of the 
United States Geological Survey of the- Territories under. 
Dr, F. V. Hayden, an important monograph on the Freshwater 
Rhizopods of North America by Dr. Joseph Leidy, the eminent, 
comparative anatomist of Philadelphia. It is a well-printed. 
quarto, and sumptuously illustrated with a series of forty-eight 
coloured plates, Containing the results of an investigation of 
materials partly collected during the prosecution of the Survey, it* 
shows the broad scientific spirit in which the operations of 
Dr. Hayden’s Survey were conducted. Dr. Leidy, almost 
elbowed out of the field of research among the fossil vertebrates 
of the West, where he was the earliest pioneer, has left that field 
in possession of his younger friends, Professors Cope aud Marsh, 
and has betaken himself to another and very different domain 
of scientific research, with which he has long been familiar. To 
the monograph which he has now issued we hope to call attention. 
in an early number of this journal, 


A NEW School of Agriculture is to be opened, to be called the 
South Wiltshire and Hampshire Agricultural College, at Down- 
ton, near Salisbury, on Apri 26. Among the teaching staff will 
be: Prof, Wrightson for Agriculture, Prof. Church, Chemistry 5 
Prof, Fream, Natural History and Geology; agd Prof. Sheldon, 
Dairy Work. Attached to the college is a mixed farm of 540 
acres, to be worked by the students themselves, 


AT the Royal Institution on Tuesday next (April 6) Prof. 
Huxley will give the first of a course of two lectures on Dogs 
and the Problems connected with them; on Thursday (April 8) 
Prof, Tyndadl will give the first of a cour-€f six lectures on 
Light as a Mode of Motacn; on Friday evening (April 9) Prof. . 
Huxley will give a discourse on the Coming of Age of the Origin 
of Specs; and on Saturday (April 10) Mr. James Sully will 
give the first off: course of three lectures on Art and Vision. 
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THE large ‘glass disk which has been cast by M, Feil of Paris is 
not, ‘We are'informed, iftended for Paris, but for Pulkowa; the 
Paris glass is already i int Hands of the opticians, The exact 


weight:of the Pulkowa « į 195 kilog. The annealing will 
be finished néxt week, after a duration of about twenty-one 
days. After the completion of -the operations M. Feil will 
begin the casting of the great. Pulkowa fint lens, It will weigh 
220. kilog., . and the time of annealing will be about five 
weeks, : 


By permission of M, Hervé Mangon, M. Raoul Pictet has 
given, in the great amphitheatre of the Conservatoire des Arts 
et Metiers, a lecture on the Artificial Production of Cold, a ques- 
tion which has becomesexcgedingly practical in Paris, to the dis- 
cussions raised by the impending transformation of the Morgue. 
MM, Dumas; Fremy, and other scientific notabilities of Paris 
were present at the lecture, which will be followed by others, 
the intention of M. Hervé Mangon being to give similar privi- 
leges to any competent person wishing to promulgate any scientific 
theories, - 


Tuis week the French’ scientific world is very busy in Paris. 
The French Associaton for the Advancement of Science and 
the delegates of the Sociétés Savantes are holding their meetings 
ab the Sorbonne and other places on the occasion of the Easter 
holidays. On Friday evening the Société de Physique will hold 
their annual meeting, The long-expected and deferred reception 
of Nordenskjold wil very likely give a new interest to all these 
demonstrations. 


e MR. PHILIP Macnovs, B.Sc., B.A., has been elected to the 

post of Organising Director and Secretary of the City and 
Guilds of London Tecltnical Institute. The number of 
applications was fifty-eight. The Drapers’ Company having 
offered a sum of 10,000/, towards the new buildings projected 
for a school of applied science at Cowper Street, conditionally 
upon an equal sum being raised to meet it, 5,000/. is already 
provided, and it is thought that other companies will be not 
unwilling to assist in this matter by contributing the remaining 
portion, 


Tae court of assistants of the Clockmakers’ Company, to 
encourage the highest excellence in the production of the marme 
chronometer, have determined to award annually tWo prizes to 
the makers of the two chronometers which shall perform with 
the greatest accuracy under the conditions prescribed by the 
Astronomer-Royal at the annual trials at the Royal Observatory, 
Greenwich. The first prize will consist of ten guineas and the 
freedom of the company, and the second prize five guineas, 


Vesuvius, the Naples correspondent of the Day News 
telegraphs last Friday, as usual during full moon, shows 
greatly increased activity. Two new mouths opened last 
night at the foot of the new cone, sending jets and red- 
hot stones to a great height, while the lava issued from 
the central crater. The same correspondent gives some de- 
tails as to the railway up Vesuvius. The station is situated 
on a levél spot on the west side of the mountain, about half-an- 
hours walk: from’ the observatory. The constructors of the 
railway have adopted the American double iron rope system. 
There are two lines ¿of rails, each provided with a carriage 
divided into two compartments and capable of holdmg six 
persons, While one carriage goes up the other comes down, 
thus establishthg a counteipoise which considerably economises 
the steam of the Stationary traction engine, The incline is 
extremely steep, commencing at 40°, increasing to 63°, and con- 
tinning at 50° to the gummit, Every possible precaution has 
been taken against accident, and the railway itself is pfbtected 
against possible Slows of lava by an enormous walt, The ascent 


will be made in eight to ten minutes, while before it’ tequired 
from one to two hours. To obtain the necessary stipply of water, 
large covered cisterns have been constructed, which in winter 
wiil be filled with the snow that often falls heavily os Vesuvius. 
This snow will, be quickly melted by the internal heat, and, 
besides the water thus obtained, the Aeaent rainfall will also 
be conducted into the cisterns. 1 


THe Naples correspondent of the Daily News gives, in 
yesterday’s issue, an interesting account of the rise and progress 
of the zoological station at that city ; with most of the facts our 
readers are already familiar, Several Governments—lItaly, 
Prussia, Russia, Holland, Belgium, Switzerland, Bavaris, 
Saxony, Wurtemburg, Baden, Hesse, Hamburg—have each one 
or more tables, the British Government being conspicuous by its 
absence, The Italian Ministry of Marine thinks of hiring a 
table for the use of the marine officers,to enable them to learn 
the methods of fishing and preservation of specimens, i in order 
to make collections dwing their long voyages, Altogether 
nineteen tables ay engaged, which represent an income of 
40,000 francs. The income arising from the public aquariam 
has never yielded more than a sum of 20,000 francs per annunt. 
The remaining expenses have hitherto been covered by subven- 
tions from the Imperial German Government, and it is to be 
hoped that a new yearly subvention of 40,000 francs, which has 
been petitioned for by the most celebrated scientific men of 
Germany, and granted by the German Parliament, may be 
consented to by the Government. The correspondent gives 
several facts to show the wide utility of this station and its 
influence on the progress of science. 


Ow Sunday week a shock of earthquake was felt throughout 
Moldavia, 


A GENERAL meeting of the Mineralogical Society of Great 
Britain and Iifland will be held in the University of Edinburgh 
on Monday, April 5, at 3 p.m. (by permission of the Senatus 
Academicus), Prof. W. F. Heddle, F.R.S.E., president, in the 
chair, The following paper, with others, will be read :—‘' On 
the Microscopic Structure of some Vitreous Basalts,” by Prof. A. 
Geikie, F.R.S. On this occasion the attendance of gentlemen 
interested in mineralogy is mvited, whether Members of the 
Society or not. 


Tue Photographic News is responsible for the following :— 
Eveiybody knows how jealously the gates of the Royal Observa- 
tory are guarded, and what difficulties even scientific men have 
to gain admission, But Mr. Glaisher, the worthy President of 
the Photographic Society, and who was until lately Superin- 
tendent of the Meteorological Department, tells a story that goes 
far to prove that nothing is impossible to a resolute man. A vast 
star shower had been anticipated and its coming heralded in 
every newspaper. The staff at Greenwich, with the Astronomer- 
Royal at their head, remaine® the whole night through making 
observations and counting the bright meteors as they fell. The 
weary night passed, and the small hours of the morning came, 
only to find the jaded obsefvers still pursuing their duty. ‘‘ That 
makes 10,704,” said ‘our friend Afr. Glaisher. ‘‘ Beg pardon; 
how many?” exclaimed a voice behind him, ‘“ ro,7ch,” 
repeated the President of the Photographic Society ; and then, 
not recognising the voice, he turned and saw a stianger: ‘‘ Who 
are you, and where do you come from?” At first, the 
only posible conjecture was that the stranger had fallen from 
the clouds along with the star showers but it was not so, for, 
dlosfag a little note-book, he simply repli@®, “I am the special 
correspondent ofthe Nsw York Herald? Thank you very much, 
Good mornfng.” How that special managed to get through the 
park gates and elude the vigilance of the keepers; how he got 
inside the walls o§ the Observatory ; how he pressed into the 
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sanctum of the Astronqmer-Royal-is a mystery to this day; but 
within a few, hours of his interview with Mr. Glaisher the readers 
of the. New York Herald printed a correct account of the mar- 
vellous star shower, together with many interesting details of the 
Observatory itself. an ` 


CONSUL LAYARD sends us the following notes of literary or 
scientific blunders, brought to his recollection by the article on 
*“‘ Subject-Indexes ” in NATURE, voL xx. p. 554. We rather 
think the Cape story is a replica of a still older one in the mother 
country :—‘‘Some years ago, when we moved into the combined 
South African Library and Museum buildings, several volunteers 
agsisted in placing the books in the shelves. One morning the 
librarian, with an amused smile on his face, showed me a book 
he had found among the medical works; it was Burton’s 
“Anatomy of Melancholy!’ Next day it was back again! and 
while we were wondering who had so placed it, the culprit came 
forward and applauded hfmself for mending the work of ‘some 
stupid fellow’ who did not know where to place medical books! 
A friend sent me Miuller’s ‘Old Red Sandstone.’ It burst its 
cover in the post-bag coming from England,®and a discussion 
arose as to whom it might have been sent. At last some one 
suggested I was the most likely owner of a work of that class, 
and I was summoned, On arriving at the P.O. with the sender’s 
letter, I accosted the P.M.G. with the remark that I believed the 
book then in his hands was mine, ‘It is,’ I said, ‘the ‘Old 
Red Sandstone,” by Miller, who wrote’—I was going to adds 
“The Testimony of the Rocks,’ when my old friend cut me short 
with—‘ Yes, yes, I know, the jokes, the jokes’!! Shades of 
old Joe! I gravely acquiesced, and walked off with my book,” 


Tur observations in which Prof. Pavesi of Pavia has been 
lately engaged on the pelagic fauna of the lakes of Tessin and 
of Italy have yielded interesting results (of which there is an 
account in the Archives des Sciences, Febraary, 15). Some 
twenty-one lakes were examined, mostly in Italy. The tables 
show that Zeptodora is found almost everywhere. Daphuella 
brachyura, Daphnia hyahna, D. galeata, Bosmina longirostris, 
Cyclops minutus, &c., are very common ; on the other hand, Sida 
erystalina, Daphnia quadrangula, Bosmina longispina, and 
Bythotrephes are rare; lastly, Daphnia magna, and D. crystallina 
are localised in the single Lake of Idro. It isa curious fact that 
of two lakes, near each other and of the same geological origin, 
and frequented by the same aquatic birds, one may present hardly 
any pelagic forms, while the other may have many. Such are 
the small Lake of Candia and the Lake of Viverone (they also 
show a difference of the opposite kind m algological flora). The 
latter lake, indeed, is triple that of the former, and about five 
times as deep, Still, great depth is not necessary to existence 
of pelagic animals, thonghit is more favourable to their develop- 
ment; e.g., they multiply in the lakes of Branza and Endine, 
which aie only ten metres deep, Some forms, as Bythotrephes, 
are found only in the deepest lakes. As to the bathymetrical 
lumits of the fauna, Leptodora lives generally, by day, at about 
15m, depth, At roand 30m. it is generally rare, though in some 
cases it has been found even at 100m., and in shallow Jakes is 
commonat5m. Daphiura cristata of Lake Idro is common at 5 to 
15%., very rare at Som. Daphnia magna is most abundant at 30 
to som, On stormy days few forms were found at 5m. depth. 
‘The almost absolute absence of crustacea in the Lake of Garda, 
at 5m. even in calm weather, is attributed to the great trans- 
parency of the water. Prof. Pavesi thinks the influence of 
temperature nil or inappreaiable. He assigns a marine origin to 
the fauna in questios fiords changed to Jakes, pait of ethe 
isolated species dying oute othegs becoming adapted to new con- 
dinons of life, diffusion of these forms, by various means of 
transpoit, to neighbouring lakes of different epoch and origin, 
such as the lakes of Switzerland, Bavaria, and Lake Trasimeno, 
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This confirms Stoppani’s theory.of the origin of the lakes in 
Upper Italy. aa 

THE Fournal of Applied Science draws attention to a state- 
ment that has recently been made tg thé effect that in Thuringia, 
in Germany, over 1,000 tons of dried beetroot leaves are annually 
passed off as genuine tobacco. Beetroot, chicory, and- cabbage 
are largely used for a similar purpose in Magdeburg and in the 
Palatinate. The ‘ Vevey” cigars, which are in such favour in 
South Germany, contain no tobacco at all, but are entirely com- 
posed of cabbage and beet-leaves, deprived of their natural smell 
and taste by a special form of cultivatign, and sub€equently 
steeped in tobacco water for a lengthened period. 


THE importance of the German element, inthe United States 
is evidenced by -the publication of *a Deutsch-Amertkanische 
Apotheher-Zeitung, the first number of which we have received. 


Tue West Kent Natural History Society present a satisfactory 
Report for 1879; it contains the address of the president, Mr. 
R. McLachlan, F.R.S., in which he finds something new to say 
about the house-sparrow, 


Tue Report of the Bristol Museum and Library for 1879 
shows that the institution suffered somewhat in its income from 
the general depression, though otherwise it continues to meet 
with favour, The museum especially has received several valu 
able additions, ` 


In the last number of the journal published by the Newcastle- 
on-Tyne Chemical Society is a paper by Mr. W. G. Strype on 
‘* An Apparatus applicable to the Continuous Testing of Chamber 
Escapes.” 

e 


AMONG the papers in No. 3 of the School of Mines Quarterly 
of Columbia College, to which we referred some time ago, we 
may mention Prof. Newberry’s on ‘ The Origin and Classifica- 
tion of Ore Deposits ;” interesting notes on Mexican Mining, by 
Mr. J. C. F. Randolph; ‘ Aérostation,” by Mr. J. A. Navarro ; 
and a paper on ‘‘Soap,” by Mr, A. L. Colby. 


Tux Rev. W. Clement Ley asks us to state that in his letter 
in NATURE, vol. xxi. p. 48, he wrote “the Hon. R. Aber- 
cromby,” not “Sir R, Aberciomby.” 


THE additions to the Zoological Society’s Gardens during the 
past week jnclude a Bonnet Monkey (Afacacus radiatus) from 
India, presented by Mr. J. R. Cullin ; two Striped Hyænas (Hyena 
striata) from Arabia, presented by Capt. the Hon. F. G. Hay 
and Mr, Wylde; an American Red Fox (Cants fulvus) from 
North America, presented by Capt. Russell; a Carpet Viper 
(Echis carinata) from India, presented by Capt. C, S. Sturt, 
C.M.Z.S; two Golden-Headed Parrakeets from Brazil, an 
Eyton’s Tree Duck (Dendrocygna eytoni) from North-West 
Australia, purchased ; a Crested Pigeon (Ocsphaps lophotes) from 
Australia, a Vulturine Guinea Fowl (Nunida vulturina) from 
East Africa, deposited ; a Sambur Deer (Cervus aristotelis), an 
Eland (Oreas canna), born in the Gardens. 





OUR ASTRONOMICAL COLUMN š 
THE SOUTHERN COMET.—Dr. B. A. Goulg, Director of the 


Phbservatory at Cordoba, publishes the results of hasty observa- 


tions of the head of the southern comet on the evening of 
February 4. It appeared ‘“‘like a coarse, ill-defined mass of 
dull light 2’ or 3’ in diameter, and without visible nucleus,” Two 
determinations of position were made by placing 1t in the middle 
of the field of the large equatorial and taking the r, gs of the 
circles. Thus Dr. Gould obtained the folloging place after cor- 
recting for fefraction, and it should be mentioned that at the 
second observation the comet’s altitude was less than 2° 42’ ; right 
ascension, 22h, 24m. 103, ; declination, — 31° 29"1 at 5h. 27m. 
55s. Cordoba sjdereal time, which corresfionds to Februar} 4 at 
12h, 46m. 258, Greenwich mean time. Mr. Finlay’s orbit, which 
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appeared in this column last week, gives the ight ascension 
greater by 1° 29’ and theglechnation further south by 21’; thongh 
the Cordoba observatiolis called a rongh one, under the circum- 
stances it wil hardly be liable to such errors, and may be at least 
comparable in accuracy with the approximate positions received 
from the Royal Observatory # the Cape. If wecombme it with 
the Cape places on February 10 and 15 for the determination of 
the orbit, the following remarkable elements result—we say 
remarkable from their being almost identical with the elements 
of the comet of 1843, as will be seen from the orbit 


annexed :— Gre f 
at comet of 184 
Comet of 1880, (Hubbard’s parabola). 


PerihelioPpassage a ... ... Jan. 27°6027 

Longitude of perihelion ... 279 6'8 278 35°1 
nE ascending node ... 4 I I 206 

Inclination Baar tse age weed 9599" 35 382 

Log: perihelion distance .., TIZI 774123 

Motion Ae OE Ge . Retrograde ... Retrograde 


If this close resemblance is the result of accident, and the true 
orbit of the comet more like that published last week, the coin- 
cidence is a very unusual one in such computations, and in fact 
not far from an unique case, 

Prof, Hubbard, from his rigorous investigation of the orbit of 
the great comet of 1843, concluded that the period extended to 
several centuries, though before the comet was beyond reach of 
the telescope it was conjectured that the revolution might be 
comparatively short, and from a similarity in the appearance of 
the comets of 1668, 1702, and 1843, a period of about thirty-five 
years was considered probable by many astronomers, Pending 
the arrival of accurate observations from the southern hemi- 
sphere, which may decide the true form of orbit, it may be 
worth while to examine with Jarge telescopes the vicinity of 
positions calculated from the orbit which so closely resembles 
that of the comet of 1843, as, in the event of identity, observa- 


sions of position made now would have great value. For 8h. 
oe mean time the above orbit gives the following 
CES i — . 
j R.A. N.P.D. Tog distanca 
, h m Oo 2 
April 2 4596 .. 98 22 0°2978 
4 5 32 «.. 97 58 O°3104 
6 5 67 .. 97 36 0.3224 
8 5 10'0 97 15 0°3338 


PHYSICAL 'NOTES 


M. DUCRETET has made the important observation that 
“toughened” glass is less easily penetrated by the electric 
spark than ordinary glass. He propose? to apply this dis- 
covery in the manufacture of superior Leyden jars. It is almost 
needless to point out that a means of making powerful condencers 
of more compact form is afforded by the employment of the 
toughened article. The very important bearing of the matter 
upon the whole question of dielectric strain and the elastic 
recovery of badies is a point which will probably receive due 
attention at the hands of physicists. 


THE residual charge of the Le}den jar has been recently 
investigated afresh by Herr Giese (Wiel, Ann., No.2). It 
seemed desirable to follow the course of formation of this charge 
under conditions more amenable to analytical treatment than has 
hitherto been the case, and to make the phenomenon independent 
of external influences. This he sought to attain by determining 
the quantity of electricity which flowed to the coatings when the 
difference of potential was kept constant. His method ıs fully 
detailed 4n the paper referred to, and the result he is led to is 
that the formule of Riemann (who offered the hypothesis of an 
antelectric state of matter, at a meeting of scientists in Gottingen 
in 1854) are not in harmony with experiment. -~ 


A PAPER by Prof.*Rammelsberg, ‘‘On the chemical mono- 
graphy of the mica group,” has lately appeared m \Viedemann’s 
Annalen (Nos. 1 and 2). As to the hind of relations that exist 
between the cRemical nature of micas and their other properties, 
he remarks that th@te are differences in coirespondang angles, 
though the amount can be ascertained only in few cases. 
Optical differences can be determined with more certainty; in 
this espect all alkali-micas, whether containing ium, 
potassiuny, or potassium and lithium, are alike, "The plane of 
the optic axes 4s at mght angles to the plane òf symmetry. 


Pure magnesia-micas are the opposite ingthis respect. Among 
the iron-magnesia-micas there are some which are optically 
lke the alkali-micas, but more which are like the pure 
magnesia-micas. In the lithimm-iron micas of Zinnwald the 
axes are as in the last-mentioned micas. The bargta-mica of. 
Sterzing ig optically like the alkali-mmcas. From all this it 
results that any classification of micas can only be a chemical 
one. But so long as we do not know whether the (qualitative) 
chemical nature coincides with the subdivision hitherto adopted 
(muscovite, phlogopite, biotite, &c.), which however rests only 
on physical differences, we cannot exchange the certain chemical 
names with those which are derived from some special physical 
character, e.g., the position of the plane of the optic axes, 

To the scientific applications of centrifugal force which have 
been made since the time of Musschenbreek, who, in his trea 
on Physics, calls attention to the utihty of it, Prof. Thury oi 
Geneva (Arch. de Sci., January) thinks the following might be 
added :~-Measurement of the adhesion of liquids and solids ; 
separation, total or partial, of a dissolved body from its solvent; 
separation of the constituents of alloys {kept in fusion by means 
of Bunsen burners) ; separation of liquids of different densities ; 
production of high vacua; modification of crystalline forms 
(possibly) ; depolarisation of electrodes in some circumstances of 
electrolysis; modiScation of the organisation of embryos in the 
egg; observation of a body in very rapid circular motion, as if 
it were motionless. 

SIGNOR AGOSTINI finds (Natura, 3) that if through a drop of 
mercnry, lying on a surface not wet by it, a current be sent in 
veitical direction, it rotates under the influence of the earth’s 
magnetism, as may be seen if a few particles of lycopodium 
powder be strewn on it, Similarly a mercury drop rotates when 
placed on the surface of a stee] magnet, and e.g. the magnet 
connected with the positive pole of a very weak element, while 
an electrode penetrating the drop from above is connected with 
the negative. From the strength and direction of rotation ot a 
number of such drops one may in general make visible the dis- 
tribution of the magnetism, the neutral points, &c., both in the 
magnetic bars themselves, as when an iron bar is brought co- 
axially near to one end, or into contact; algo in the latter. The 
results of previous experimental measurements are thus confirmed, 





GEOGRAPHICAL NOTES 


PROF. NORDENSKJOLD reached London on Friday last, several 
days after he was expected, thus upsetting all the arrangements 
which were made for his reception, He is, we understand, to 
leave for Paris to-day to receive the’Great Gold Medal of the Geo- 
graphical Society and the distinction of Commander of the 
Legion of Honour, While here he has been entertained in a 
quiet way by various distinguished people; among others by the 

wedish Minister, the Earl of Northbrook as president of the 
Geographical Society, Mr. Spottiswoode, president of the Royal 
Society, Sir Allen Young, and others. Doubtless he will return 
to London at a time more convenient to give him the public 
reception which he merits, 


Ir is stated that Lieut. Bove, who accompanied Nordenshjold 
in the Vega, has gone to Rome to submit to the King of Italy 
and the cabinet a plan for an Italian expedition to the South 
Pole. 

A LETTER recently received from Capt. Hoy gate mentions 
that, whether aided or not by the (U. S.) Government, he is 
determmed to start an expeditfbn to the Arctic regions this year. 
The s.s. Gulnari is now on the ‘fways,” being fitted up for 
ice navigation under the superintendence of Capt. Chester, who 
was with Hall inthe Po/erzg, A houte of wood—double boarded. 
—z1 x 68 feet, modelled after thore used by the Hudson’s Bay 
Company, is being constructed for the men to winter in on the 
sbores of Discovery Harbour, ard will be ready by April®r. 
A steam launch will probabfy form part of the expedition. 


THE Jepan papers state that the Russian Government have 
determined to despatch a man-of-war to make a hydrographical 
survey, the Japanese seas and the Sea of Okhotsk. The 
Geographical Society of St. Petersburg have been invited to 
senda representative with the expedition, and it is believed that 
Prof, Amantevitch will be selected on acco¥nt of his kuowledge 
of the Japanese fhngnage and tht diafects spoken on the east 
aoast of Silferia. 


Mr. G. F. Easrox, the agent of the China Inland Mission at 
Tsin-chow in the [ansu province, has sent home an account of 
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a joumey which he made last summer to Si-ning-fu and other 
almost ‘uaknown cities on the north-western frontier of the 
empire, After leaving the main road he travelled west to Ho- 
chow, and thence pushed along the border country to Shun-hwa- 
ting on the bank of the Yellow River, crossing which he moved 
on to Ba-rung and thence to Si-ning-fu, where he stopped six 
days, returning by way of Lan-chow-fu. It may be interesting 
to note that many of the places visited by Mr. Easton are not 
maiked on European maps, though he says they are shown on a 
Chinese map published in book form at Wu-chang, Near the 
Yellow River Mr. Easton found himself amongst the Sah-la, 
who differ little in appearance and habits from the Chinese, 
though they have an entirely distinct language; he also met a 
‘few Tu-ren—usually called the Tu-lı tribe—who are also Mo- 
bammedans, and withm a few miles of Si-ning-fu there are 
several other tribes. To his surprise, at Si-ning Mr. Easton 
found Count Bela Szechenyi, Lieut. Kreitner, and Mr. Loczy, 
of the geological department at the Vienna Museum. Mr. 
Easton statesp presumably on the authority of Count Szechenyi, 
that the altitude of Si-yyng-fu 1s 8,600 feet, and that of Tsing- 
hai, or Koko-Nor, 10,500 feet, while Lan-chow is about 5,000 
feet above sea-level, The correct position of Si-ning is stated 
to be 36° 33' 327 N. lat., 102° 24’ 35” E. long, Some Germans 
had recently arrived at Lan chow-fu to cammence a woollen 
manufactory there for the Chinese, but Mr. Easton does not 
speak hopefully of their condition or prospects. 


From a native Japanese paper we learn that the idea of open- 
ing Shimonoseki, on the Inland Sea, to foreigners has been 
abandoned, and that Nairi, in the province of Buzon, Kiushin, 
has been selected as an open port in its place, 


DURING his recent journey from the head of Lake Nyassa to 
Lake Tanganyika, Mr. James Stewart, C.E., who is now per- 
manently attached to the Livingstonia mission of the Free Church 
of Scotland, visited four different tribes, of whom but little has 
perc been heard, The first was the Chungu tribe, on the 
ake-shore and inland up to the head of the Songwe valley ; their 
country is described as good aud cattle are numerous ; iron, too, 
is abundant and much worked. ‘This tribe, however, is by no 
means strong, owing to nearly every village being independent. 
The next tribe visited was the Anyamauga, whese country ex- 
tends to the Mera River. To the west of them is Mambwe, 
under a young and intelligent chief, whose people are industrious 
ironworkers, In the hills round the south end of Lake Tan- 
ganyika are the Akandi tribes, all speaking different dialects. 
They are much harassed by the Bahemba, To the north, near 
the Fipa Mountains, the people are Basukuma, who are separated 
from the Anyamauga by the River Sasa. At Lake Hikwa, the 
name of which has hardly been heard of before the journeys of 
Messrs, Stewart and Thomson, and the position of which is not 
at present fully identified, the people are Abanda and Animbwe, 
while the Chosi River is the boundary between the Mambwe and 
Babemba, Weare glad to leain that Mr. Stewart promises to 
send home immediately a map and section of his route, together 
with additional data, which cannot fail to be of interest from a 
geographical point of view. ` 

Tue French chal Expedition for the Trans-Saharan 
Railway has left Wargla for the interior of Africa, 





THE METEOR SHOWER OF FANUARY 2 


PROM amongst the extensive number of annually recurring 

meteoric displays there are few comparable, either in point 

of richness or bulliancy, with the January meteors. The 
Leonids, Perseids, and Andromedes severally form showers of 
greater intensity at the epochs of their periodical returns, and 
tkere can be no question that the Perseids, as an annual pheno- 
menon, stand sed, but with the exception of these 
special instances, oe none of the many streams of shooting 
stars deserve a higher place than that which heralds the opening 
of the year. The Lyrids, Orionids, and Geminids are entitled 

to be considered of equal importance as affording eneannnal 
spectacle of much inter@t, though the farme: system appears 

during its last few zeturns entirely to have lost the splenddur 
which characterised its gxhibigious in former ygars. The January 

meteors, while thus meriting whatever significance js attached to 

g shower of the first order, have not, it must be admitted, ben 

observed with half the diligence awarded,to some other streams 

` of similar nature. An explanation is probgbly to be found in 
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the circumstance that it does not become thoronghly well 
visible until the morning hours. The gadiant point situated at 
230°°5 + 51°3° (15° following n Ursæ Majoris) in a region ‘com- 
paratively bare of stars, though never below our horizon, is yet, 
duwing the first half of the night, at a low altitude, and thus 
its operations are limited, though fot ciently so to cause the 
apparent extinction of the display. In the early evenings of 
January, 1879 and 1880, it furnished many fine meteors 
ascending in long courses from the direction of the northern 
horizon, and appearing in sufficient numbers to cause remark 
amongst ordinary persons quite unaware of the progress of a 
notable star shower, 

I have been speaking of this phenomenon as oneeof annual 
occurrence, but it is fair to conclude thét it also possesses the 
elements of periodical fluctuations, as in the case of the Leomds 
and Perseids. Prof. Kirkwood, in a paper read before the 
American Philosophical Society on Novefhber 21, 1873, remarked 
upon this shower as one giving evidence of recurring brightness, 
He found, chiefly by the comparison of observations made during 
the present century, that its principal manifestations took place in- 
the years 1825, 1838, and 1864, from which he inferred a 
periodic time of thirteen years, This would have indicated a 
maximum in 1877, but nothing of it was seen, though the shower 
has been very active since that period. Whether or not the 
investigations of Prof. Kirkwood have allowed the determi- 
nation of its periodical maxima is a point to be settled by future 
observations. The history of the shower, as recorded in paat 
years, is too incomplete to afford the materials for anything like 
a reliable estimate of the period of its revolution, Many times 
it has wholly escaped record, and even during its visible returns 
it is seldom witnessed with success. The state of the sky, the 
time and manner of observation, all affect the results to a 
considerable degree, and will often occasion apparent variations 
in the annual appearances of a shower which have no real 
existence. And it must be borne in mind that from the indefinite 
descriptions of former showers, it is sometimes impossible to 
ascribe a fair weight or to detach actual facts from the wild anf 
often exaggerated notices of such phenomena, 

Though no good correspondence has yet been detected between 
a cometary orbit and the orbit of this stream, it is none the less 
important that the precise centre of divergence of its meteors 
should be ascertained. Mr. Greg placed it at 232° + 49° from 
an average of seven inde ent observations (see his catalogue 
of the radiant points and durations of mieteor-showers in the B.A, 
Report, 1876), and found a closely adjoining shower of rather 
later date, which he ded as distinct at 225° + 54° for 
the period Moped 1 to February 6. The mean of the two is 
228°°5 + 51°°5, which presents a singularly near agreement with 
the centre of the shower as I have recently determined it from 
all the available observations of the radiant point, which have 
been compared together as follows :—~ 


Radiant Points of January Meteors, 





No. Epoch. Radiat Observer, 
a 
1. Dec. 15-Jan. 15 231°+ 53° ... E. Heis. 
2. Jan, 15-31 3 227 + 54*... E. Heis. 
3. Jan. 2, 1863 238 + 46°5... S. Masters, 
4. Jan. 2, 1864 234 + 51 A. S. Herschel, 
5. Jan. 2, 1867 228 + 55 Herr Bornitz, 
6. Jan. 29-Feb, 6... 223 + 54*.. Greg and Zezioli, 
7. Jan. 2-3 we 238 + 45 Greg and Herschel. 
8. Jan. 2-7, 1870... 229 + 5I G. L. Tupman. 
9. Jan. 2-3, 1872... 2a] + 49 A. S. Herschel. 
10, Jan. 2, 1872 223 + 52 T. Crumplen. | g 
Bice} ac). Weenie tales 
II, Jan. 1-15, 1872 228 + rom the Ita 
T on 7 | ee on 
12, Jan. 2-3, 1873... 234 +48 ... T. W. Backhouse, 
13. Dec. 12 and 21, 1876 221 + 53%... W. F. Denning. 
14. ag 4, 1877 231 + 54 W. F. Denning. 
15. Jan, 20, 1877 ... 220 + 52*9, W. F. Denning, 
16. Jan. 2,61878 ... 222 + 55 A. S. Herschel. | 
1g. Jan. 2, 1879 230 + 5I W. F. Denning. 
18, Jan. 2, I cee o 228 + 54 WF. Denning. 
19. VA 2, 1880 .. .. 232°+ 55 .* H. Corder, 
20, Jan. 2, 1880 ... .. 230 + 48 H. Corder, 
Mean position = 229°'0 + 17 from twenty observations, but 


the fdir posisions distinguished by asterisks are not ciently 
accordant insepoch to be considered as certain dispħys of the 
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same shower. 


Omitting them, the resulting mean from the 
remaining ‘sixteen estimates is = 230°°5 + 51°°3, which seems 


the *most reliable c for the true shower meteors of 
January 2, and nearly coincides with the radiant (No. 8) observed 
by Major Tupman in 1878 and that (No. 17) determined by the 
writer ın 1879. e 

That this meteor-cluster is com vely seldom witnessed, 
arises from several causes, Cloudy weather offers a frequent 
impediment, The presence of the moon is also, ın some years, 
a great drawback to successful observation. Moreover, the 

avourable situation of the radiant point in the evening hours 
considerably lessens the splendour of its display at the most 
convenient period for observation. In the clear, frosty mornings 
at the beginning of January the enthusiasm of amateur meteor- 
observers is seldom sufficient to keep them long out of doors. 
Yet a few interesting observations of this shower have been 
made during the past few years both in the morning and evening 
hours, In 1872, on the net of January 2, between 10.15 and 
11.15, Mr. W. H. Wood of Birmingham descried “a fine 
shower of bright meteors at the rate of twenty per hour for one 
observer ; 42 per cent. were from the usual radiant point. The 
meteors were of slow apparent speed, train-bearing and vari- 
coloured,” It was also well obseived that year by Prof. 
Herschel and Mr. Crumplen at London. In 1873 Mr, Back- 
house re-observed it in the morning of January 2, between 5 and 
7 A.M., when meteors were appearing at the estimated rate of 
thirty-seven per hour. During the three ensuing years this 
sheam appears to have eluded observation, On the evening of 
January 4, 1877, it was slightly seen by the writer, and on the 
morning of January 2, 1878, 4 to 4.30 A.M., Prof. Herschel 
at Hawkhurst in Kent, noted seventeen of its meteors, indicating 
a very active though transient return of the shower, fora similar 
watch on the nights before and after its visible display revealed 
no sign of its appearance. It was seen again in 1879 hy Prof. 
Herschel on the evening of January 1 and morning of January 2, 
and again with almost equal brightness on the evening of Jan 
@, producing eight or ten fine shooting-stars per hour in ea 
watch. The shower was also recorded by the writer on the 
morning of January 2, Witching the sky between 6.15 A.M. 
and 6,35 A.M., no less than fourteen of its meteors were traced, 
though the greater part of the heavens was veiled in clouds. 

The last return of the shower was witnessed by Mr. Corder at 
Chelmsford on the evening of January 2, He maintamed a 
watch of about 3% hours between 6 and 10 P.t., seeing 66 
shooting-stars, of which 48 were conformable to Quadrans (15 
per hour). The radiant point appeared double at the points 
232° + 55° (36 t 8) and 230° + 48° (12 tł 8). 

At Bristol the wiiter saw 25 meteors before 9°30 P.M., but 
frequent clouds interrupted regular observations—19 of the 
meteors observed diverged from the usual radiant point in 
Quadrans (at 228° + 54°). Generally they were of gmore than 
ordinary brilliancy, with paths averaging 154°. Three bright 
meteors were registered as follows :— 


Path. 
Date. Time. Mag. a from à ato 3 
` m. . ° 5 < 
Jan, 2, 1880...616 = Y ... 253 + 44... 261 + 38 Slow. 
F we 7505 {H ... 138 44I... 126 +29 ,, 
” 9 SHU... 32460... 3534+56 ,, Train. 


The third belonged to: a radiant either in Perseus or Auriga. 
Mr. Corder appears to have obtained a duplicate observation of 
the second, and he gives the path as recorded by him from 
248° + 70° to 290° + 79°. The projected radiant from the com- 
bined observations is at 232° + 52°. A smaller meteor recorded 
later (at 8.40) at both stations may also supply another 
accordance :—~ 


“Bristol 308 + 73 to 358 + 54) Radiant point 
Writtle ®. 328 + 52 to 343 + 41 į at y Boutis. 

‘The meteors of this special shower presant some varieties of 
appearance which are, no doubt, to be explained by differences 
in the sensible position of the radiant point and by their apparent 
distances from that centre. In the evening the meteors traverse 
long flights with moderately slow motions, but in the morning 
hours their paths shoit and the velocity seems increased. 
They are sometimes accompanied by trains and occasfonally faint 
streaks remain on the courses, but they obviously belong to a 
different class to the swift, streak-leaving meteors of Perseus, 
Leo, fad Orion. s e 


There is a gogd radiant point not far south of that of the tme 


January meteors which the writer has® seen several times in 
December and January at 221° + 42°, and Zezoli traced it on 
January 19, 1869, 220° + 39°. The meteors are extremely swift 
and leave streaks, but the shower is of far less intensity than the 
Quadrantids of January 2, from which it may alwhys be dis- 
sociated without much difficulty. . F. DENNING 


ON THE ASIATIC ALLIANCES OF THE 
FAUNA OF THE “CONGERIAN” DEPOSITS 
OF SOUTH-EASTERN EUROPE* 


TEE molluscan fauna of Lake Baikal, lately made known by 
MM. Dybowski and Gertsfeld, is altogether different from 
the Palæarctic fanna, and is connectéd by many of its forms 
with the fresh-water fauna of the “‘Congerian” deposits of 
South-eastern Europe; thus it may be regarded as the northern» 
most outpost of a peculiar south-and-east molluscan fauna. On 
the other hand the fauna of the Amoor region, quite Palearctic 
on the whole, includes some members that approach North 
American types ; while some Chinese Pivipare are conspicuously 
different from thew Palearctic congeners, and come near both to 
American forms and to those of the ‘‘Congerian” Paludina- 
beds. In R. P. Heude’s ‘‘Conchyliologie fluviatile de la 
Province de Nanfing,” descriptions and es are given of 
thirty-nine species of Uso, twenty of Anodonta, and five of 
Mycdopus. In Anderson’s ‘ Zoological Results of the two Ex- 
ditions to Western Yunnan,” pl. ixxx., fig. 5, shows a gigantic 
nobbly-ribbed Vrvipara, from Lake Tali, quite analogous to its 
Slavonian congeners, It is concluded that the Upper Miocene 
flora of Eastern Emope as well as [the fanna of the Paludina- 
and Unio-beds, bears a Chino-Japanese rather than a North 
American character. 

Besides the ‘‘Congerian” beds, with their abundance of 
aoe and Cardsm, and the Paludinal deposits, characterised 
by the prevalence of Vivipara and Unio, a third zone is distin- 
guishable among tbe upper freshwater tertiaries of South- 
east Europe, namely, the ‘*Melanopsis-marls,” with ornate 
Melanopsides and abundant Meriting. The only known localities 
of these marls are the Balkan Peninsula and some of the Greek 
islands. Even from this limited region we have already thirty- 
six species of Afelanopsis and ten of Neritina, besides the eleven 
species of Mélanopsis and nine of Neritina from the South- 
east European ‘‘Congerian” deposits, The genus Neritina 
seems to be especially associated with islands. Lovel Reeve 
enumerates eight species from Tahiti, eleven from the Sandwich 
Islands, and thirty-nine from the Phihppmes; Gassies numbers 
forty from New Caledonia; Kobelt eleven from the Mediter- 
ranean region ; about twenty species, nearly all highly ornate, 
belong to this region. L. Reeve mentions seven species from the 
West Indies, and ten from Central America, The two or three 
known North-American species are from the south frontier 
regions; New Zealand numbers only two species, Extensive 
continental groups of stata are deficient in iVeritine, The 
genus is wanting in Africa, East India, the Malayan Archipelago, 
Australia, and nearly the whole of America, 

The species of Melanog.ts found in the East-Emopean deposits 
point, by their alliances, to the Mediterranean region; the 
Neriting rather to the Philippines and New Caledonia, This 
last island has many species of Médanopsis, and its fauna is 
somewhat analogous to that of the ‘‘ Melanopsis marls,” In 
both cases a great number of species of both genera abound in a 
limited area; whilst the Medimrranean species are spread over a 
far wider region. 

The fauna of the ‘‘ Congerian” deposits is known to be closely 
allied to that of the Caspian; and the facts above-mentioned 
indicate that the alliances of the uppermost South-east European 
tertiaries are to be looked for within the Asio-Australian region, 
the supposed affinity to North America having been suggested? in 


| absence of a better knowledge of the Chino- Japanese fauna and 


fiora, 

The total absence of the African type of elephant in the 
upper-terrestrial tertiaries of South Europe is very remarkable, 
especially as the mammalian fauna of that period has a decidedly 

rican character. As to the flora of Me tertiary period, Europe 
Fade succession of Australian, Indian, Japanese, and Mediterra- 
nean floras, but pever one of Afyican ebaracter, The tertiary 
terrgstrial and freshwater molluscs of Europe are analogous to 
fhose of New Caledonia, India, China, aan Japan, but not to 

by By Th. Fuchs, Impex Geolog. Inst.t. Vienna, Report of September 30, 
1879. è 
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those of Africa, althopgh this continent is so near to Europe, 
and its mammalian fauna at the diluvial period was in intimate 
connection with that of Sonthern Europe, 





e 
ON THE ORIGIN OF THE MINERAL, STRUC- 
TURAL, AND CHEMICAL CHARACTERS OF 
OPHITES AND RELATED ROCKS?! 


THE authors, beginning with (A) ‘The different kinds of 

rocks treated of,” in their memoir, divide them into two 
groups. The first, ‘‘Silacid Ophites,” is represented by ser- 
pentinite (common at the Lizard) and other rocks, essentially 
composed of serpentinous minerals: it includes a sub-section, 
comprising peridolites and some others, all slightly hydrated. 
The second, ‘‘Silocarbacid Ophites,” consists of rocks, which, 
in addition to serpentinous minerals, contain a mineral carbonate 
—for example, ophi-calcite ; its sub-section is represented by 
hemithrenes, , The relation of the first group, through its sub- 
section, to ordinary metamorphic rocks, algo of the second 
group, through its sub%ection, to carrarites and dolomites is 
pointed out, 

As regards (B) “ Their mineral character,” it is stated that 
ophites, &c., embrace some fifty or more different minerals, all 
containing more or less hydrous silicate of m&gnesia, in addition 
to which dry silicates and carbonates are often present. The 
relation of these minerals to others, essentially anhydrous, as 
hornblende, diallage, and peridote, is noticed. 

Treating on (C) “‘ The structural character of ophites, &c.” 
the protean nature of their essential mineral, serpentine, is shown 
by a description of its fibrous, arborescent, coccolitic, platy, and 
other allomorphs, 

With reference to (D) ‘‘ The origin of certain mineral, struc- 
tural, and chemical characters of ophites, &c.,” the subject is 
treated of under different heads :—1, Fibrous layers in peridote 
from Elfdalen, in ‘ graphic granite” from Haris, in perthite 
from Siberia, and in other instances, 2. The alternation of dif- 
ferent minerals in laminated ophicalcite and ophimalacolite has 
its parallel in other and totally different 1ocks. 3. The change 
of the fibres of chrysotile into aciculæ, separated by calcareous 
interpolations, 18 illustrated by figures takea from decalcified and 
polarised specimens of this allomorph from Can@da; also from 
a characteristic specimen of the same from the type-locality, 
Reichenstein. 4. Branching configurations, such as are assumed 
by serpentine, are common m hemithrenes from widely different 
regions ; the authors refer to examples, showing that they are 
residual, resulting from the waste of crystalloids of malacolile. 
Beautiful rampe occur in the calcaire saccharoide (a hemi- 
threne) of St. Philippe, near St. Marie-aux-Mines, in the Vosges, 
tivalling those in Canadian ophite; and not only are the 
associated lobulated grains of pyrosclerite covered with a fibrous 
layer, closely 1esembling chrysotile in structure ; but its fibres 
are occasionally converted into aciculæ, se ted by films of 
calcite. 5. The presence of calcite under the latter condition, 
and in connection with configurations of tine and malaco- 
lite, as well as lobulated grains of these and other minerals, the 
authors ascribe to chemical changes similar to pseudomorphism 
among minerals, 6, It is contended that no mimerals are in- 
capable of resisting changes of the kind, even those regardet as 
the most insoluble. The experiments of Bischof, the Professors 
W. B, and R. E. Rogers and others, show that hypersthene, 
enstatite, serpentine, and various mineral jsilicates, digested in 
water containing carbonic acid, ase convertible into carbonates, 
7. Cases are mentioned of rocks, essentially composed of mineral 
silicates, which have thus become changed; as diorite from 
Jersey, granite and a porphyiitie feldsite from near Galway, 
which have had certain of their mineral silicates replaced by ser- 
pentine and calcite. 

“The latter cases bring on a chapter (E) “On rock-meta- 
moiphism generally.” The authors divide metamorphic rocks 
into two groups—mineralised, and methylosed ; the former con- 
sisting of members which have had their original sedimentary 
components mineralised into gneiss, hornblende-schist, &c. ; and 
the latter of members thys mineralised, but which, though the 
intervention of chemical” reactions, have been* conver into 
ophites, &c. ; methy]psis is to rocks the same as ae ere 
to minerals, After briefly referring to the theory pro: ated 
by Leibmitz in his ‘Protoge,” which anticipated „nany peints 
now generally held as to the origin of the metamorphics, théy 

rp read at the Ro iety by Professor W. King,‘Sc.D., and T. 
H. Rowney, Ph De yak Society Hy . £ 
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examine the doctrine advocated by Sterry Hunt; and contend 
that it is altogether untenable, both from his own arguments, 
and a body of unquestionable counter-eydence. Repudiating a 
doctrine which regards the rocks in qtestion as still being in 
their original or quasi-original condigon, formed at the bottom 
of a primeeval ocean, through te chemical precipitation of 
substances which it held in solution, the authors express them- 
selves in accordance with the prevailing opinion that they were 





o ary argillaceous, arenaceous, and other sediments, 
which, through being buried at great depths, have undergone 
various es—some ending in their mineralisation, and others 


in their methylosis. Sterry Hunt’s doctrine is further contested 
by evidences adduced of regional metamorphosism pertaining to 
vations post-Archean periods, whose grystalline of mineral 
effects are identical with those which he restricts to pre-Camnbrian 
ages, and which he presumes to have been produced by chemical 
precipitations from seas of the time. . 

The mineralised metamorphics Hkving thus far principall 
engaged their attention, the authors next touch upon the H 
t‘ Methylosed metamorphics—ophites.” Taking, as their stand- 
poiat the carefully worked out conclusion of Blum, Bischof, 

ose, and others, that serpentine, as a mineral, is in all cases 
the product of psendomorphism, it is contended that rocks 
essentially made up of it, adding other secondary minerals in 
certain kinds, have necessarily undergone chemical changes, 
Cases are cited, such as the serpentinite of the lizard, which th 
were the first to show, from its containing pseudomorph eeystal 
after augite, had been originally a porphyritic dolerite, One of 
the Cannover Isles, in Lough Corrib, contains a mass of ser- 
pentine, which is shown to be a methylosed diorite or tremolitic 
ro 

The evidences offered by Bischof, Heddle, and other writers, 
as to the conversion of entinous and other siliceous rocks 
into calcareous masses are adduced by the authors in confirmation 
of their view respecting (G) ‘‘The methylotic origin of hemi- 
threnes, &c.” Additional original evidences are brought forward 
with the same purport. A volcanic or dolentic dyke intersects 

eiss on Mr, Frederick Twining’s estate, adjacent to Cleggan 

ay, Connemara; where, not only is the gneiss converted into 
hemithrene, consisting of malacolite, peridote, serpentine, calcite, 
and other minerals, but the dyke itself is charged with calcitic 
matter, Another case occurs at St. Philippe, Vosges, where 
gneiss incloses dyke-like masses of hemithrene, as to:conclusively 
prove, in the opinion of the authors, that the latter are chemically 
changed products of the former, effected by permeating streams 
of heated water containing a carbonate in solution. The labours 
of Delesse have shown that the region around abounds with 
masses of the kind, 

The rocks described having undergone such’ remarkable 
changes, the authors have been induced to make investigations 
as to (H) ‘ The origin of the minerals characteristic of ophites, 
&c., especially peridote.” With certain exceptions the minerals 
referred. to are considered to be of secondary origin, the excep- 
tions being those remaining unaffected by secondary agencies. 
Serpentines, malacolite, ogopite, chlorite, enstatite, and a 
number of others are all considered as secondary minerals, 
Peiidote, notwithstanding that it is generally considered to be an 
original mineral in the same sense as the hornblende, feldspar, 
mica, &c., of granite and other plutonic rocks, is regarded by 
the authors as a product of alteration in all its relations, and 
circumstances of~occurrence, Its presence in ites, basalts, 
and lavas has given rise to the belief that it is of igneous origin : 
nevertheless, its occurrence in mineralised and methylosed rocks 
(gneiss and ophite of the sedimentary section) is held as proving 

e contrary; and the authors feel themselves justified in 
assuming that it is as much a secondary product as the zeolites 
and pseudomorphs found ın granites, basalts, and lavas, Many 
of the crystals occurring in basalts and lavas, which bve been 
taken for idote, are in their opinion pSeudomorphs after 
augite and hornblende. 

Repndiating the Goctrine that the Archean rocks are the 
result of chemical precipitations, and entertaining the strongest 
doubts that lfe has been to any extent concerned in their forma- 
tiqn, the authors, in a chapter (I) “ On the origin of the Archæan 
crystallite limestones of Canada,” apply thew views on hemi- 
threnes toghe present subject; and they arrare at the conclusion, 
from various considerations, that the rocks in question are 
methylosed products; but which, before this change tuok place, 
existed as gneisses, hornblende-schists,,and other mineyalised 
silacid metanforphics, , R 

The questiðn (J) ‘‘ Why limestones are so rare in fSrmations 
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immediately succeeding the Archzans;’ is discussed in connec- 
tion with the facts that calcareous organisms are rare or not 

gnt in the formationf referred to, and that calcareous rocks 
are abundant in the pr ing systems—the Archseans. These facts 
are held to be in unison with the authors’ conclusions stated in the 
last chapter, and to favour thg view that the Archean limestones 
with their present constitution were not available as materials 
for the production of calcareous rocks in the earliest Cambrian 


"Eko tt The-genetic difference between mineralised and methy- 
losed metamorphism ” is explained by assuming that water has 
been an important factor in both cases; but as the minerals in 
the first group are for the most anhydrous or dry species, it 
is assam@l that the original (? hygroscopic) water, which its 
members contained in their condition as sediment, was sufficient 
for their mineralisation; on the other hand, as the minerals 
composing the members of the second group are chiefly hydrous, 
it is contended thet thew methylosis has been effected by 
additional water penetrating them, and flowing from extraneous 
or foreign sources. Compared with each other, mineralised 
rocks may be classed as xerothermal, and methylosed as hydro- 
thermal. 

Various evidences are adduced to show that (L) ‘Some 
ophites have been originally igneous, and others sedimentary 
rocks ”—a conclusion favouring their secondary, and consequently 
their methylotic origin. 

(M.) “Some crystalline limestones are simply mineralised,” 
such as carrarite; though rocks closely related to them—viz., 
“ Dolomites have undergone methylosis.” With to the 
laster, however, the authors do not accept von Buch’s theory of 
dolomitisation in its general application, Admitting various 
kinds of this phenomenon, they conceive the change in certain 
well-known cases has been effected by the action of the magnesian 
constituents of sea-water on subjacent beds of limestone; for 
example, during the closing portion of the Triassic period, as 
strongly supported by geological evidences, determined by Ram- 
§#y and others, the seas in certain European regions became dried 
up or reduced; and thew water, loaded with magnesian salts, 
sank through the subjacent sandstones and marls into the Permian 
.imestones, thus converting them into dolomites, Irish corro- 
borative cases are mentioned. The dolomites of the Tyrol are 
held to have originated in the same way ; but it is admitted to 
be probable that the predazzite of the Canzacola Mountain, Val 
di Fassa, was dolomite that became hydrated by the heated 
wazer which accompanied the eruption of the immediately adja- 
cent and overlying monzonite. ‘‘Serpentinisation effected m 
deposits without the intervention of mineralisation” is admitted 
in the production of the magneso-argillite at Vallecas, near 
Madnd, also of that in the Paris Basin, and other localities ; for 
Sullivan and O’Reilly have shown that it was toriginally a non- 
maynesian deposit. 

The authors conclude b 


treating of (N) ‘Te chrono- 
geological range of ophites, 


., and the age of their methylosis,” 

Offering merely possible suggestions as tu the age in which this 
phenomenon took place in what may be regarded as the oldest 
ophites (as the subject is beset with considerable difficulties), 
instances referable to secondary periods, as the dolomites and 
serpentine rocks of the Tyrol, &c., are briefly noticed; but they 
refer more confidently to the methylosed enphotides, &c., of 
Northern and Central Italy, which, having burst through cre- 
taceous limestone (alberese), eocene sandstones and schists, have 
incontestably produced gabbro verde during late tertiary ages, 
Moreover, it would appear from the discovenes of Achiardi, 
that aryillaceous schists, ın Tuscany, are now being serpentinised 
by the action of esiated water. And, taking the wide range 
of evidences which have been adduced into‘ consideration, it can 
scarcely be doubted that the same process is still in operation in 
deep-seatéd rocks, permeated by heated waters, 
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Annalen der Physik und Chemie, No. 2—On the course of 
formation of residual charge in Leyden jars, with constant differ- 
ence of potential of the coatings, by W, Giese.—On a relation 
between pressure, temperature, and density of the saturated 
vapours of water and some other liquids, by A, WinRelmann.— 
On Newton’s dust-rings, by K. Exner.—Remarks on the electro- 
dynamic fundamental laws of Clausius, Riemann, and Weber, 
by J. Frdblich,—Gener@l] theory of the damping exercised by a 
multiplemon a magnet, by K, Schering.—Chemica] monography 


of the mica group, by C. Rammelsberg.—-Modulus of elasticity 
of ice, by L. Reusch.—The cross-pendultm, an apparatus for 
graphic representation of curves of vibration, by P. Schonemann, 


Gegenbaur’s Morphologisches Jahrbuch, vol. vi. part 1, 1880.— 
A. Rauber, continuation of first section of his treatise on trans- 
formations and their causes in the development of vertebrata 
(pp. 1-48).—G. Born, postscript to former papers on the carpus 
and tarsus in amphibia and reptiles, plate 1 (pp. 49-78).—W. 
Geisbrecht, histology of teeth in echinoids, plates 2-5 (pp. 79- 
105),—Leo Gerlach, a case of tail-formation in a human embryo, 
with careful histological drawings, showing an indubitable noto- 
chord, plate 6 (pp. 106-124),—M. von Davidoff, on the skeleton 
of the hind-limbs of holostean ganoids and physostomous 
teleosteans, 


Tue Bulletin de l’ Académie Royale des Sciences de Belgique 
No. 12, 1879,—On the variations of the specific heat of carbonic 
acid at high temperatures, by M. Valerius.—Red spot observed 
on the planet Jupiter durmg the oppositions of 1878 and 1879, 
by M. Niesten.—Denominations given to the spot? of the planet 
Mars, by M. Terby.—Method for detesmining all the or y 
singularities of a locus defined by 4 algebraic equations contain- 
ing Å — 1 arbitrary parameters, by M. altel The classification’ 
of birds since Linnzus, by M. de Selys Longchamps.—The 
development of the restate kingdom in geolo ical times, by 
M. Gukinet.—Jury report on the sixth period of quinquennial 
competition in the mathematical and physical sciences. 

No. 1, 1880.—Existence of a double apparatus and of two 
S ineous liquids in Arthropoda, by M. van Beneden (sealed 
packet).—Remark on the existence of evolution in curves of 
the third order and fourth class, by Prof. Weyr.— Description 
of an isochronous elliptic governor, the speed of whose action 
can be varied at will, by M. van Rysselberghe, 


Archives des Sciences physiques et naturelles, February 15.— 
Swiss geological review for 1879, by M. E. Favre.—On the 
time required for surveys of the heavens made with different 
magnifying powers of the telescope, by M. Thury.—On the con- 
stitution of naphtaline and of its derivatives, by MM. Reveidin 
and Nolting.—Directive ideas for the history of the vegetable 
kingdom since the tertiary epoch, by Dr. Engler.—Variations of 
the magnetic declination deduced from regular observations at 
Moncalieri, inthe period 1870-71, by Père Denza.—A series of 
researches on the pelagic fauna of the lakes of Tessin and of 
Italy, by Dr. Pavesi, 


Reale Istituto Lombardo di Sciersd e Latere, Rendiconti, vol. 
xiii, fasc, ii_The maf nero and the phylloxera at Valmodiera, 
by S. Trevisan.—Congenital syphilis by direct paternal influ- 
ence, &c., by Prof. Scarenzio.—On new facts proving the ability 
of ascarides to peiforate unaltered membianes within the 
abdomen, by Prof, Sangallii—Contuibution to the histology of 
the voluntary muscles, by Prof, Golgi. 


Cosmos, February.—Prof, Dr. Fritz Schultze, on the history 
of the origin of the conception of soul — Dr. ‘C, Forsyth Major, 
on quaternary horses (translated from Archivio per D Antropo- 
logia, 1879), A. W. Buckland. 


Tar Atti dela R. Accademia dei Lincei, January.—On the 
chemical composition of the soil of the serpentine of Tuscany, 
by S. Cossa.—On the cranium of a crocodile discovered in the 
eocene strata of Veronese, by Baron de Zigno.-—Revindication 
on some correlations between’the thermal and other physical 
properties of bodies, by S. Cantoni, 


Tur Revue Internationale des Sciences biologigues, February.— 
M. Vulpian, physiological study of poisons, No. 3.—On jaborandh 
(conclusion),—M. Debierre, on the origin and the evolution of 
societies, and of the civilisation following contemporary science. 
Notices of scientific works ; scientific societies; book notices. 
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SOCIETIES AND ACADEMIES 


LONDON 
Linnean Society, March 18.—Prof. Allman, F.R.S., pre- 
sident, iff the chair.—The President sgid that before entering on 
tpe grdinary busines of the meeting it became his melancholy 
uty to announce the death of Prof. Thos, Bed at the age of eighty- 
seven. Prof. Bel was the oldest ello of the Society, having 
heet elected*into it in the year 1815. He had held the presiden- 
tial chair for many years, and under lus judicious and able 
guidance the Society had marvellously advanced in prosperity. 
° 
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He was a distinguished zoologist, and by his researches had 
largely advanced our &nowledge of the fauna of the British 
Isles. Hus labours have left their mark on the zoology of 
Britain, and it is hard to say who can take his place in the 
department of natural history, in which he had shown himself 
so loving ad conscientious an observer. He was known per- 
sonally to many here present, and by reputation to all of us, and 
the meeting will receive with sorrow the sad announcement that 
he-has his place no longer among the Fellows.—Mr. Thos. 
Christy exhibited a collection of dried flowers from Western 
Australia, made by Mis. Bunbury. She observes that the once 
common native flowers are becoming 1apidly scarce in the pas- 
ture land of the colony, and that it is even difficult to propagate 
them by culture. —There was also shown for Mr. J. T. ing- 
ton a male and female example of the Northern Stone Crab 
(Etthodes arctica), which had lived ın the Westminster Aquarium, 
The peculiar asymmetry of the abdominal segments in the female 
was adverted to, and from this and other reasons an affinity 
with the Hermit Crabs pointed out.—The Secretary read a 
communicatio from Mr. H. M, Brewer, of Wanganui Accli- 
matisation Society, on the indigenous timber and on plants 
introduced into New Zealand. Among the former, ‘‘ Manaka” 
{Leptospermum ericoides) is useful for spokes, tool-handles, 
&c. ; ' Korohai” (Sophora tetraptera) forms admirable matenal 
for carving, &c. ; “Totara” (Fodocarpa totar) 1s most durable 
for piles, railway sleepers, &c.; red birch (Fagus fusca), on 
account of its strength, 1s well adapted for beams and frame- 
work; and the ‘‘Matai” (P. sfica/a) 1s so durable that a pro- 
strate tree found in damp bush and supposed to have lain there 
for a couple of centuries still retained its soundness when cut up. 
Of plants introduced quite a host thrive out of doors. Among 
others the coral tree (Zr) trina caffra), with its brilliant scarlet 
flowers. Fourcroyia gigantea, which produces a fine fibre and 

‘ows well without any cultivation on the waste clay hills ; also 

; iridis, another fibre-yielding plant. Chamerops excelsa, 
C. humilis, Musa textilis, and M. sapientum, equally thrive, the 
banana ripening good fruit. Broussonetia papyrifera, from which 
paper is made in Japan. The pomegranate (unica granatum) 
and the olive (Olea europea) hereafter are likely to become 1m- 
portant as commercial products. The Natal plum (Arduina 
grandiflora), the fig (Ficus carica), custard-apple (Anona muri- 
cata), Eriobotrya japonica, ginger (Zingiber officinagis), the tallow 
tice (Sid/ingia sebifera), cinnamon, camphor, orange, lemon, 
and citrons, besides many other sub-tropical plants, afford suff- 
cient proof of the mildness of the climate and capabilities of the 
country ultimately to depend on its own resources. Of arau- 
carias and pines a great number of introduced species have 
thriven well, some only requiring a. little shelter at first. Oaks, 
elms, oplars, &c., all take naturally to the New Zealand sou, 
but euficient has been said to indicate the t variety of flora 
indigenous and introduced into this flomis ing though distant 
colony.—-A paper by Prof, J. O. Westwood, on a supposed 
polymorphic butterfly from India, was also read by the Secre- 
tary for the author. The conclusions arrived at are: (1) of 
Papilio Castor being males of a species whose females have not 
yet been discovered ; (2) that the typical P. Pollux are females 
of which the male with rounded hind wings having a diffused 
row of markings has yet to be discovered; and (3) that the 
coloured figures given by the author represent the two sexes of 
a dimorphic form of the species. 


Physical Society, March 14.—Dr. Huggins in the’ chair.— 
New members—Prof. Minchin, Mr. Hulme, Mr. A. Stroh, 
Prof, D, E. Hughes, Lieut. Wingffeld, Mr. J. Macfarlane Gray. 
Mr. W. Chandler Roberts, F.R.S., drew attention to an expla- 
nation which has recently been ted by Dr. Van ee 
of Utrecht to account for the ‘‘flashing” which attends the 
solidification of cupelled buttons of gold and silver, Heshowed 
expmimentally that at the point of solidification the metals emit 
a fish of greenish light, which Dr. Riemsdijk thinks is probably 
due to the globules being really in what is known as the superfused 
or surfused state; that is they fall some degrees below their 
points of solidification without setting, and the change from the 
liquid state is accompanied by the liberation of the latent heat of 
fusion, which again heats, the globule and renders œ mcan- 
descent. In an attempt to obtain inductions as to the state of 
certain fused metals Jy the aid of the induction balance, Mr. 
Roberts was able to shew that the resistancesof silver in the 
molten state is far greater than when the metal is salid, ande on 
the other hand he had confirmed De La Rue’s statement that the” 
resistance of molten bismuth is less than that of the solid metal, 

e 


and he also obtained evidence that bismuth in cooling may be made 
to pass through a superfused state similar to that which occurs in 


the buttons of gold. Mr, N. Lockyer thdught the greenish tmt of 
the light might be due to a solid film on tite surface of the globule. 
—The Secretary then read a paper by Prof. W. F. Barrett, 
announcing that he had found ae ent of electricity to be 
generated by the rotation of the prepared chalk cylinder in the 
receiver of the Edison telephone, When the platinum stylus 
which rubs on the cylinder is connected through a galvanometer 
to the brass axle on which the cylinder is mounted, a current is 
observed whose E.M.F. is over 4 volt. This current falls off as 
the rotation continues, owing, Prof. Barrett assumes, to the 
electrification of the surface of the chalk. Prof. Barrett attributes 
the current to friction solely, and seeks to accoun® for the 
receiving action of Edison's telephone by this frictional current 
being modified by the transmitted currents, and not by the elec- 
trolytic action to which it is usually ascribed. These experiments 
ongmated with a suggestion of Prof.eSylNanus Thompson that 
the Fdison receiver might act as a transmitter. Prof. Barrett 
had at length succeeded in making it act in this capacity by 
means of the frictional current.—Mr. Shelford Bidwell cahibites 
some experiments bearing on Piof. Barrett’s obseivations, which 
tended to show that the source of the current in the Edison receiver 
was due to the fact that a voltaic element is formed by the platinum 
rubbing-point, the brass axle, and the prepared chalk. This 
chalk 18 usually impregnated with phosphate of soda, or, as in 
the author’s experiments, with caustic potash and acetate of 
mercury. The cylinder seems to be dry, but is probably moist ; 
wetting it greatly increases the current. There is a very feeble 
current when no motion of the cylinder takes place, but rotatiop 
of the cylinder greatly increases it. Platinum is electro-negative 
to brass, and hence the positive current flows from the platinum 
to the brass through the galvanometer, This was demonstrated 
by substituting zinc for platinum, when the current was reversed 
and flowed from the brass to the zinc, owing to the fact that 
brass is electro-negative to zinc. Mr. Bidwell showed, by 
means of a simple pile of copper and tin foil separated by a 
moist cloth or paper, that the motion of the tin across the paper? 
increased the current of the cell. In,the case of a cell made of 
zwo tin plates separated by moist paper, the current was set up 
by moving one plate over the other. The plate which moved 
relatively to the paper was always electro-negative to the 
other. “Mr. Bidwell also showed by a simple experiment 
that the action of Edisons 1eceiver-was electrolytic. He 
caused the mere passage of a current to lessen the fric- 
tion of a metal strap on a drum covered with moist paper, 
and thereby released the drum by the evolution of hydrogen. 
Prof, Ayrton pointed out that the rubbing action in these experi- 
ments assisted the current by bringing up fresh electrolytic 
matter, a fact which had been taken advantage of in the con- 
struction of several batteries. Prof, Adams r marked that this 
action did “not seem to explain how the cient was reversed 
in the cell composed of zwo tinfoil plates.—-Prof, Guthrie then 
demonstrated by experiment a curious anomaly in frictional elec- 
tricity. When flannel ıs rubbed with ebomite the flannel is 
+ electrified ; when ebonite is rubbed with glass the ebonite is 
+ electrified ; and we should therefore expect that when flannel 
is rubbed with glass the flannel would be still more + electrified ; 
but instead of that it us really feebly negative, Perhaps 
the fect that the heat of fmction enters into one substance 
more than the other affected such results.—The Secretary then 
read a note from Mr. Ridout, stating that he had succeeded 
in Dr. Guthrie’s funnel experiment mentioned at last meeting, 
and by means of a stream of water flowmg out of a glass funael 
had attracted a glass cone towards the mouth of the funnel. 
The angle of the cone was greater than the angle of the funnel. 


Victoria Institute, March 11.—Prof, Hughes, of Cambridge, 
read a paper upon the movements of elevation and depréssion m 
the British Isles, in which he continued his æ fument against the 
‘existence of preglacial man. 

EDINBURGH e 

Royal Sqciety, March 1.—Prof. Geikie in the chair.— 
Sire William Thomson communicated to’ the Society his new 
method for mea-uring temperatures by means of #* steam-pies- 
sure thermemeters of sulphurous acid, wat@, and mercury ”— 
a method which will be found fully described m the article 
“Heat,” in the forthcoming volume of the “ Encyclopedia 
Britannjea.” The system here proposedeis essentially a waso- 
meli tc one as Spposed to the ordinary wolumetricone, Any given 
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temperature is definitely measured by the pressure exerted by the 
steam of a convenient liquid which is kept at the required tem- 
evature, where by stiam is meant vapour in presence of its 
Fiquid. The range of femperature through which sulphurous acid 
can be so employed, wih a moderate column of mercury (the 
manomeric column) to meagire by its height the pressure exerted, 
is from — 40°C. to +20° C. Below this inferior limit carbonic 
acid may be substituted, and above the superior limit water is 
eminently suitable, and can be made to stand a temperature of 
140° C, For still higher temperatures the steam-pressure 
mercury thermometer is required, a water manometric column 
being used for temperatures below 280°, and a mercury mano- 
metric column for temperatures above that lmit and below 520°, 
The wafer manometyic column is necessary for the lower range, 
so as to give the thermometer sufficient sensibility for registering 
small increments of temperature throughout that range. 
sulphurous acid cryoghorus was also exhibited, its structure being 
the same as the differentifl steam-pressure sulphurous acid ther- 
mometer, which is simply a U-tube closed at both ends and filled 
with sulphurous acid in the Hquid and gaseous states, This 
instrument was the type upon which the steam-pressure water 
thermometer and the steam-pressure mercury thermometer for 
the highest range were constructed.—Sir W. Thomson also 
communicated a paper on the vibrations of a columnar vortex, in 
which he proved that the velocity of propagation of a longi- 
tudinal wave along an infinitely long vortex column was about 
one-third the velocity of the surface of the colamn in its undis- 
turbed state. He also discussed the case of transverse vibra- 
tions, and pointed out the importance of such investiga- 
tions as probably throwing some light upon the nature of the 
sudden gusts which accompany great storms.—~Prof, Turner read 
a paper on the structure of the comb-like appendages and teeth 
of the basking shark. These comb-like appendages, though 
differing remarkably in many ways from whale-bone, seemed to 
serve a very similar function.—Sir Wyville Thomson communi- 
cated a preliminary report, by Mr. Herdman, on the Ascidiæ of 
e the Challenger Expedition, from which it appeared that of the 
sixteen new species discovered by the Challenger, only two had 
been previously known.-eProf. Tait laid before the Society a 
few notes regarding his application of rotatory polarisation to 
the determination of the position of bright lines in feeble spectra. 


Boston, U.S.A. 

American Academy of Arts and Sciences, March 10.— 
Charles Francis Adams in the chair,—Prof. Edward C. 
Pickering read a paper on Huggins’s recent photographs of the 
spectra of stars, and gave a formula based on the molecular 
constitution of matter, which apparently explained the peculiar 
grouping of lines observed by Huggins.—Mr, Albert A. Michel- 
son, of the United States Navy, explained a plan for obtaining 
the velocity of the solar system through space. He proposes to 
measure the velocity of light by a method which obviates the 
necessity of having the ray of light pass back and forth over the 
same path, and by the employment of the revolving mirrors, 
which are maintained at the same speed of revolution, the 
velocity of light can be obtained in the direction of the move- 
ment of the earth through space and in the opposite direction. 
Mr, Michelson is about to undertake experiments to determine 
the question of the movement of the solar system.—Prof, J. P. 
Cooke, of Harvard University, gave the results of vanous 
methods which have fully confirmed his value obtained for the 
atomic weight of antimony. 

PARIS 

Academy of Sciences, March 22.—-M. Ed. Becquerel in the 
chair.—The following aoe were read :—On the origin of the 
solar system, by M. Faye.—On some applications of elliptic 
functions, by M. Hermite.—On the compensation of tempera- 
tures uf chronometers, by Mr, Phillips.—On the tritoxide of 
silver, by M. Berthelot.—Observations on the decomposition of 
permanganate of potash by oxygenated water, by M. Berthelot, 
He'is led to the hypothesis of a tritoxide of hydrogen (HO) 
resulting from oxidation of oxygenated water by the perman- 
ganate.—On electric regulation of the hour in Paris, by M. 
Tresca. The system comprises (1) a certain number of horary 
centres distributed on two telegraphic systems ; they are good 
clocks, with actions regularised every second ; (2) the clocks of 
the town kept in their present state, but true in time. Of the 
former, six have been in action since January 3; and six others, 


on a gistinct system, age to be set up.—Report to the Academy | 


on the results obtained during the voyage of the Bfagicifine, for 
observatfon of the transit of Mercury, by Admiral Serres, This 


includes information about transport of time, differences of 
longitude in South America, observation’ on magnetism, measure- 
ment of the force and direction of winds, the transit of Mercury, 
description of an electric log, &c —On the curves defined by a 
differential equation, by M. Poincaré.—On the integrals of 
algebraic functions, by M, Pellet.—On a class of*functions of 
several variables drawn from inversion of integrals of solu- 
tions of linear differential equations, the coefficients of which 
are rational functions, by M. Fuchs,—Analysis of luminous 
phenomena produced by electric discharges in rarefied gases, 
by M, Fernet. The discharges in a large vertical tube 
were viewed by reflection in a rotating mirror behind a 
slit in a? screen, The peculiar appearances of the bright 
curves occurring between the poles is described.—On the 
thermal laws of electric sparks produced by ordinary, incom- 
plete, and partial discharges of condensers, by M. Villart.—@n 
a case of remanent polarity of steel opposite to that of the 
magnetising helix which produces it, by M. Righi. Theory led 
him to believe that with a series of bars of the same steel and 
diameter, but decreasing lengths, a certain lefgth would be 
reached which would not give magnetisation, while, with less 
length, a remanent polarity would be got, opposite to that of 
the coil. He states how he realised the latter.—On the photo- 
graphy of the solar by M. Conche. His method is 
long exposure of® bromised gelatine plates,—On the sey of 
iodine at high temperatures, by MM. Crafts and Meyer.—-On a 
mode of production of acetal, by MM, Engel Girard.— 
Specific heats of solutions of potash and of soda, by M. Hemmer. 
—On the alkalies of pomegranate, by M. Tanret.—Artificial 
production of a leucotephrite identical with the crystalline lavas 
of Vesuvius and La Somma; nascent crystalline forms of leucite 
and nepheline, by MM. Fouqué and Levy.—Artificial reproduc- 
tion of spinel and corundum, by M. Meunier, Chloride of 
aluminium, steam, and metallic magnesium (or zinc) were 
brought together in a heated tube.—On the normal presence of 
copper in plants which live on rocks of the peiiordial formation, 
by ata Dieulafait.—Researches on the vaso-motor mnervation, 
the circulation of the liver and of the abdominal muscles, by M, 
Laffont.—-On the anatomical character of the blood in piles: 
masias, by M. Hayem.—On the godrooned cells of the intra- 
vaginal hyaline system of the nerves of Solipedes, by M. Renant. 
Pon the nervous system of Jdothea entomon (an isopod cms- 


of the hooks, and 
even of the scolex in Tzenias, by M, eguin M. Larrey 
presented, from M. da Cunha Bellem, a Portuguese work, 
entitled ‘Medical Life on the Battle-field,” and , gave, an 
analysis of it. 


tacean), by M. Brandt.—On the caducit 
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MUSICAL PITCH 


LTHOUGH the outside world knows little about 
it, the question of musical pitch causes great 
anxiety to the public singer, to the conductor of operas 
and choirs, and to musical instrument-makers generally. 
Musical instruments are divided into two classes : those 
with fixed and those with variable tones. The first com- 
puses organs and pianos and most brass and wood wind- 
instruments. The trombone, the bowed instruments, and 
the human voice aie variable. Even the latter, however, 
can vary ony within narrow limits, so that they cannot 
extend their compass at will. In the voice especially, 
although a few exceptional singers can, so to speak, 
acrobatise in music to the wonder of the public, yet the 
really good and usable part of even their compass for 
every-day work is comparatively limited, and if they are 
called upon frequently to sing either at their highest or 
lowest, the voice rapidly deteriorates, and wonder is 
changed to compassion. Violins even cannot afford to 
be “screwed up or down” too much, and rather prefer 
altering the thickness of their strings, with by no means 
a general improvement of effect. The thin strings are 
particularly objectionable in instruments only too prone 
to be played cuttingly, And clarinets and oboes, and 
even trumpets, when they are made short and narrow for 
high pitch, are only fit to be heard out of doors, as in 
military bands. 

The whole secret of the difficulty lies in this; musical 
notes do not represent fixed and determinate sounds. The 
sounds collectively, when once the system of the scale is 
determined, are indeed fixed relatively to one sound, but 
that one has varied and does vary immensely. It has 
become quite an antiquarian problem to determine what 
sounds the writer of a piece of music attributed to his 
notes. This problem has to a great extent been solved 
by Mr. Alexander J. Ellis in a paper recently read before 
the Society of Arts and abstracted below, and we wish 
here to draw attention to the practical result of his 
labours. 

Very little turns upon the music of more than three 
hundred years ago. It must be transposed, as is common 
with Orlando Gibbons’s church music, and written in 
notes which at the current value will indicate sounds 
lying within the power of the singer. There is com- 
paratively little of such musiceand hence it is not difficult 
to reproduce it in the required form. It is only con- 
venient to note in passing how very widely the meaning 
of the notes then differed from*ours, Gibbons using a 
pitch which Mr. Ellis estimates as a whole Fourth above 
Handel’s, But this does not apply to the great mass of 
classical music which has appeared since the beginning 
of the eighteenth century. When equal temperament (a 
babe of less than forty, years old in England, as Mr. 
Ellis’s facts establish) has a notation of itsown,*a8 has 
recently been proposed in Germany, and ceases to wear 
the clothes which“Salinas designed in 1577, then it will 
become necessary to transcribe these works. Inethe mean, 
time we must use what we have to the best advantage, 
and as much as it is possible in the sefise, which the com- 
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posers intended. And what was that? The principal 

historical fact which Mr. Ellis seerfis to have established 

is that all over Europe, for two centuries, down to 1816 

at earliest in Vienna, later in thefrest of Germany and in 

France, and down to 1828 in *England (taking the Phil- 

harmonic Concerts as the standard), the sound assigned 

to the tuning A did not vary above one-sixth of a tone 
above or below the value of Handel’s own fork, now 

in the possession of the Rev. G. T. Driffield, Rector of 

Bow, and that hence this well-known fork repregents the 

mean pitch of Europe for all classical music. What is 

that pitch? It is five-eighths of a tone below the pitch 

of the great concert organs at the, Crystal Palace, the 

Albert Hall, and Alexandra Palate. When during a hot 

June or July day at the Crystal Palace on a Handel Com- 

memoration the temperature, and hence the pitch of the 

organ, is driven up, Handel’s music has to be sung three- 

quarters of a tone at least, sometimes a whole tone, higher 
than he imagined when he wrote it. The strain thus laid 

on the sopranos and tenors, especially in the choruses, is 

out of all reason, and the music, deprived of its proper 

fullness and richness, loses greatly in effect. Of course- 
such a practice can only be excused on the ground pf 
ignorance, and that is a plea which can no longer be 

raised after the proofs which have been adduced. 

But what is to be done? Much music, considerably 

less in quantity, and perhaps in quality, if we except 
Mendelssohn’s, has been written to a much higher pitch. 

Thus the celebrated Gewandhaus Concerts at Leipzig? 
representing Mendelssohn's pitch, were a whole semitone 

sharper than Handel’s fork, as is shown by Mr. Ellis, 

Are we to destroy the new music for the sake of the old, 

as we now destroy the old for the sake of the new? Or 

are we to have twosets of instruments—two organs at the 

Crystal Palace and Albert Hall, or at least two sets of 

stops in the same case? Of course such ideas ae wild, 

though not so wild as they look, for Dresden has two sets - 
of instruments, and old churches (as the cathedral at 

Lübeck and the Franciscan Convent at Vienna) have two 
‘organs im different pitches, nay one German organ 

certainly had stops in two pitches differing by a minor 
Third. We have however no need to have recourse to 

such devices. The French Commission on pitch in 1858 

has given a satisfactory answer to the question. It has 

settled a value for A nearly half-way between the old and 

the new, but, as is just, rather nearer to the-old, and 

has fixed this pitch by a beautiful standard fork properly 

preserved in the Musée du Conservatoire at’ Paris, the 

only real standard of pitch in the world. This Diapason 

Normal is exactly two-eighths of a tone above Handel’ s 

fork, and about three-eighths of a tone below the Crystal 

Palace organ at mean temperatures, that is below our 

highest concert pitch. An important resolution waf passed 

at Dresden in 1862 by eminent conductors (quoted by 

"Mr. Ellis), saying that such “a lowering of pitch to the 

new Paris standard appears equally desirable and satis- 

factory for gingers and for orchestra; that quality of 

tome would gain, the brilliancy of the band would not be 

lost, and the power of the singers wouldgnot be so severely 

taxed or strained.” 

The rise in pitch since 1816 has been the result of a 
series ef accigents. Nothing appro&ching to scient#ic or 


musical thought appearsin it. Themost that ca now be 
E -A41 
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done is to recognise its existence by adopting the French 
compromise, And, by the way, this is by no means French 
except in name, fortin 1828 Sir George Smart, then 
conductor of the Phi onic, adopted what was prac- 
tically the same pitch in Ewgland, and the greate: number 
of so-called Philharmonic forks sold down to thirty years 
ago gave the C of the later French pitch. It has left its 
impress, too, on numerous organs which during this 
period were tuned to “‘Smart’s pitch,’ as it was then 
called. It is in fact a long tried English pitch, displaced 
only by °accidental, circumstances during Costa’s con- 
ductorship of the Philharmonic. In France its use is 
universal, in Germany it was generally accepted, though 
a fresh rise is there ereeptible, in Madrid it has lately 
been adopted, and even in Belgium, the only country in 
Europe which approaches the English heights of pitch, a 
recent commission reported in its favour for ‘both concerts 
and military bands. Finally, the enormous inconvenience 
felt by singers accustomed to this pitch, when coming 
over for a London season or special concerts (as at the 
recent Wagner festival, according to Wagners own 
statement), have induced the Covent Garden Opera to 
revert to it again this season, so that musicians will have 
an excellent opportunity of judging of its effect. 

A strong argument usually brought against a change of 
pitch is the difficulty of getting new brass and wood 
instruments. The French pitch has now lasted long 
-enough for good instruments to be made in it, and it is in 
fact more easy, out of London, to obtain instruments in 
-that pitch than in any other. But considenng that it was 
used in England and if France for about twenty years 
prior to 1850, and that the bands accommodated them- 
selves to the gradual change then, there seems no reason 
why they should not do so now. Organs present a diffi- 
culty, but no mercy should be shown to them, Organs 
sharpen so much by temperature in a concert room 
crowded or lighted up, or in summer, that it is really 
inhuman to build organs that even at mean temperatures 
strain the voice of a singer of Handel to follow. They 
are essentially solo instruments. French pitch is the 
highest admissible pitch for organs which have to lead 
voices, and those which are sharper should be flattened 

- forthwith. Church organs are even now usually con- 
structed but a trifle sharper than French pitch. As for 
pianos, it is well known that the concert grand pianos 
improve in richness and quality of tone by being brought 
down to French pitch. It is a mere matter of stringing 
.and tuning, not of construction. 

Besides the importance of having a uniform pitch to 
the singer and the manufacturers of instruments, there is 
a theoretical advantage to the listener. With equal 
temperament when properly carried out, the relations of 
the intewvals in different keys remain precisely the same, 
and the effect of change of key therefore is due to the 
change of pitch of the tonic and its related notes. When 
the ear is accustomed to one pitch it edsily recognises the 
key. When the pitch varies from time to time and place 
to place, the sense of key becomes deadened ahd lost, and 
even the most experienced ears become confused, Hence, 
both theoretically “nd practically, uniformity of pitch is 
imperative. Practically an intermediate pitch between 
the old pitch of Hangel, Haydn, Mozart, and Beethoven, 
and the pew pitch of Mendelssohn, Costa, and Verdi, is 


the only one feasible to allow of both kinds of music 
being played by one organ or one Band. And such a 
pitch is the French, the pitch of all French and most 
German modern ane the pitch in which the works of 
‘Wagner can alone be properly heard. y 


FARMING 


Farming for Pleasure and Profit. Fourth, Fifth, and 

Sixth Sections. By Arthur Roland. (London; Chap: 
- man and Hall, Limited.) , i 
i Recs publication of a work bearing such a title, natu- 

rally commands special attention at a time wher 
farming is looked upon as anything but a pleasant and 
profitable business. Although it is evidently written by 
one practically acquainted with agricultural operations, a 
perusal unfortunately shows that ft is very imperfectly 
adapted for meeting the needs of farmers in times of 
difficulty like the present. It has a great defect in its 

. e . 
oversight of many of the improvements whıch have been 
introduced during the last twenty or thirty years, so much 
so, indeed, as to lead to a doubt whether there has not 
been a clerical error in the date of publication, and 1880 
substituted for_1850. 

The Fourth Section of this work is devoted to “Stock 
Keeping and Cattle Rearing.” The ‘economical produc- 
tion of pork is evidently one of the details of practice on 
which the author prides himself. He says, “ Nettles 
grow in great profusion in our hedges, the somewhat 
sandy soil which chiefly prevails apparently being favour- 
able to their growth. These I have all cut down with a 
bill-hook by one of the ‘men, and they are brought to the 
pigstyes—unkess we boil some up with other green stuff, 
which we do when they are young—and the pigs eat the 
nettles as freely as they will cabbages. My economical 
contrivances in this way, as may be expected, provoked 
the scorn of the labourers at first, and does at all times 
upon the occasion of a new man being engaged ; but the 
success of the plan has been proved to demonstration, 
over and over again, to my old hands, who have got into 
my ways and system, and it is upon the adoption of these 
economical contrivances that the profits or farming 
mainly depend.” 

If this were true clean hedgerows are a great mistake, 
and uncultivated weeds have been sadly undervalued, 
hence, possibly, even the present depression in agriculture. 
But the author has evidently not acted upon the advice 
which he subsequently gives, for he says: “The old 
labourers of a district are often better acquainted with 
the peculiarities of the soif and other matters, the result 
of long observation, than the farmer, himself; and 
although it is by no means necessary to act upon their 
advice, which would often mislead and cause ignorance 
and prejudice to reign instead of sound principles, yet 
there is often much thas may be Jearned from them and 
turned to profitable account.’ Practical experience, 
whether obtained by the labourer or by the farmer, is 
undoybgedly of great value, and should be justly prized ; 
but it is opeħ to.question wheth@r the author has here 
shofvn that discretion which will not allow “ignorance or 
prejudice to reign instead of swund*printiples.” 

e In dealifg with our various breeds of cattle the author 
falls into some grieyous errors ; for example, he 1emarks 
e 
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that the North Devon cattle “do not possess any par- 
ticular qualities a$ stock animals for the grazier or 
feeder ;” and in reference to the Hereford cattle, says: 
“They are seldom met with out of their native district; 
and .. .°it is doubtful whether the partiality they have 
succeeded in exciting with some persons does not arise 
from unjustified preference.” Rarely, if ever, has any 
writer upon agriculture expressed views on this subject 
with less judicial care than has been shown in these 
quotations. The Shorthorns, which are evidently the 
authors favourites, have undoubted merits and many 
staunch advocates, but they have no monopoly of those 
good qualities which distinguish our improved breeds of 
cattle; and thus throughout the world Herefords and 
Devons become competitors with the Shorthorns, and in 
many cases Successful competitors. 

The Fifth Section“includes “the Drainage of Land, 
Irrigation, and Manures,'’’ The action of burnt lime in 
the soil is probably as commonly een aa by those who 
have given any attention to the use of manures as the 
action of any one of our fertilisers. Instead ‘of giving 
any distinct and useful information upon the subject the 
author contents himself by such explanations as the fol- 
lowing :— Upon sandy soils, which seldom abound to 
any considerable extent in vegetable matter, the me- 
chanical action of the (‘burnt’) lime 1s to combine with 
the finer particles of the souland thus give additional con- 
sistence to the staple of the land; attracting the moisture 
from the atmosphere, it causes it to be less lable to be 
hurt by drought in those seasons when the crops suffer so 
greatly upon sandy soils, exercising a cooling influence 
upon hot land, although the lime itself be hot and of a 
warm nature to a cold soil. Upon these diy soils, how- 
ever, it is necessary to give liberal dressings of putrescent 
manures, for seeds could obtain no nourishment from 
either the lime or the sand.” 

Here then we have an extraordinary mixture of ideas, 
arising from the action of burnt lime being confused with 
lime which has not been burnt, as, for mstance, when 
chalk or marl has been used. The author is fully sensible 
of the important influences of manures, for he remarks : 
“ The whole subject of the proper application of manure 
is one of the most important departments of successful 
husbandry, as is generally acknowledged, yet, unfortu- 
nately, in only too many instances is it one that is very 
much neglected beyond the most ordinary system of 
‘iule of thumb,’ followed according to the ‘custom of 
the country’ which may prevail in each shire.’ Surely 
no stronger plea could have been advanced for the author 
giving his readers some clear explanation of the action of 
various, manures, so as to aid them in exercising their 
thoughts on the subject, rather than simply following 
“the custom of the country.” In this respect the work is 
cergainly very defective. 

The Sixth Section deals with “the Labourer, Root- 
Growing, and Hops.” Of the various suggestions given 
for the benefit of the labourer, the author certainly deserves 
credit for one novelty. He proposes that, “instead of 
allowing the men to keep*pigs themselves, let*the smallest, 
out of a litter be givep to each man as they come round—not 
_ the smallest pig tMat is*born} for this partictlar pig woyld 
be found to thrive in a mysterious manner, so that he 
overtook and beat all the others—butghe smallest when 

e 


s 


they are killed or sold. By this means all the pigs will 
make equal progress, and an arrangêment of this kind, will 
cause an extraordinary amount of ifterest in the various 
kinds of stock.” We may certainlg take it for granted that 
none of the labourers on the farf would have any objection 
to such an arrangement, but it is by no means equally 
obvious how the men who are attending to the horses, or 
engaged on the land, can contribute to the welfare of the 
pigs, except by contributions of corn intended for the 
horses, or by supplies of nettles from the hedgerows. 

With curious inconsistency the author almost imme- 
diately after, in noticing the importance of a supply of 
milk, remarks, “The milk should be sold at a cheap rate, 
not given, so that the independen@e and self-respect of the 
labourer is preserved,” In this latter recommendation we 
cordially agree; but}is the larger gift of a pig of such a 
thoroughly substantial and consolatory character as to 
prevent any loss of self-respect? It would doubtless be a 
matter of rare occurrence, but however frequent it might 
be, if the master should find it consistent with the 
pleasure and profit of farming, the labourers would 
probably not complain at their independence being thus 
far overlooked. It is undoubtedly desirable to prg- 
mote feelings of independence and self-respect amongst 
labourers, but we fail to detect in this section any indica- 
tions of a definite policy likely to lead to this result. 

The chapter on the growth of Hops is the’most valuable 
of the entire series, and is quite a redeeming feature in 
the work. Nor must it be supposed that other parts of 
the several sections are devoid of merit ; on the contrary, 
the work contains many valuable statements, which 
manifestly come from a mind practically acquainted with 
some of the subjects brought under consideration. It is 
however much to be regretted that these grains of good 
corn have not been more perfectly winnowed, so as to- 
present a purer and more marketable sample to the 
public. 


LETTERS TO THE EDITOR 


[The Edito? does not hold himself responsible for opinions expressed 
by his correspondents. Netther can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of ANONYMOUS communications, 

[The Editor urgently ge te correspondents to keep their letters as 
short as possible, pressure on hes space ts so great that tt 
ts impossible otherwise to ensure the aparan cwn of coni- 
munications containing interesting and novel facts) 


Mr, A. R. Wallace’s ‘‘ Australasia” 


ALTHOUGH somewhat late in the day, I beg to offer a few 
remarks on this work supplementary to the critique which. 
appeared in the columns of NATURE, vol. xx. p. 598. The 
facts that ‘‘ Australasia” is the only compendious work which 
we have in English on the subject of which it treats, and that the 
high authority of Mr. Wallace’s name will be equivalent with 
the majonty of readers to a guarantee for the accuracf of the 
maps and letter-press, render ıt important tht such errors as 
gzist in the book should be rectified at once. For this reason I 
venture to make the, following brief observations on those 
sections of the work treating of the Philsppines and Borneo, 
with which districts I chance to be personally familiar, ` 

I. In the map of the Philippines the islands of Sulu and 
Balabac, and the halves of the islands of Palawan asd Mindanao, 
are shown as Mahometan native states, uhegeas they are all as 
undoubtedly*S panish possessions as is the interior of Luzon. In 
Baran the Spanish have long had a naval station and arsenal ; 
at Port Royalist they have a naval station and penal settlement ; 
and theesame gt Balabac; and they have within the last few 
years firmly posgessed themselves of the chief Sulwisland? They 
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have also the settlements of Pollok and Cota Batu in Dana Bay. 
The whole of the above-named places are in regular steam- 
communication with Mapi 
2. In the map of the 
north-west coast of Borneogs so inaccurate as to be quite valueless, 


alay Archipelago the geography of the 


The great Rejang River should run to near the head of the Koti, 
and therefore the Sarawak’ Territory be prolonged much farther 
eastwards, ‘The Limbang is brought down far into the Sarawak 
territory ; and the Baram, a river nearly as large as the Rejang 
{up which I have myself steamed 200 mules), is entirely omitted. 
The Brunei Territory should extend as far as Marudu Bay, 
All the old errors in nomenclature which have long been 
correctedgappear afresh, Considering Mr. Wallace's local 
knowledge, it is surprising that he should have inserted a map of 
Borneo which is quite the most inaccurate as regards the physical 
geography of the island of any that have come under my notice, 
3. In the summary of the mammalian fauna of the Philippines 
(p. 272) only threesspecies of insectivora are enumerated, the two 
quite distinct species of Tupaia inhabiting Palawan and Mindanao 
respectively being unnoticed. Speaking of the avifauna (p. 273), 
Mr. Wallace mentions the absence of pheasants as one of its 
negative characteristics—but he includes the Palawan group in 
the Philippines, and this group has Polypletron. Mr, Wallace 
also states that there are deer in Palawan. It would be interest- 
ing to know on what authority this statement ıs made, for I 
believe that Dr. Steere and myself are the only naturalists who 
have visited Palawan, and to myself both Spaniards and natives 
strenuously denied that any kind of deer existed on the island. 
With regard to the observation that the Malayan indigenes have 
nfore or less frizzled hair (p. 293), I may remark that the only 
tribe with which I came in contact—the Tagbenfla of Port Roy- 
alist—were straight-haired. I inquired about a Negrito race, but 
could hear nothing of any in that part of Palawan. The Spani 
capital of Palawan and residence of the Governor is Puerto 
cesa (Port Royalist of our charts), not the older settlement 
of Taitay (p. 274). 
© 4, Tibany Mountain in Borneo (p, 349) is by common report 
of the natives the source of the Rejang, Kapuas, Banjar-Masin, 
and Koti rivers. It is sai to have a whi/e summit, The rhi- 
noceros (p. 354) is by no means confined to the head of the 
Koti river. It is quite common on the east coast of Borneo, in 
the Kinabatafigan valley especially, and ıs found also in the 
upper waters of the Kapuas and Rejang. Wild cattle can 
hardly be said to be confined to the northern part of the island. 
They abound in the Upper Rejang, are found on the shore near 
Bintulu, and have been seen as far west as Batang Lupar. There 
are possibly two species. They are certainly sof the descendants 
of Spanish cattle, though these exist, and they may have interbred 
l y. Atp. 356 Mr. Wallace writes: ‘‘The Dusun or Idāan 
tribes—the owits and Pakatans—correspond to the Land- 
Dyaks of Sarawak, while the Mılanows correspond to the Sea- 
Dyeks.” This is a most extraordinary statement. Dusuns, 
Kanowits, and Land-Dyaks may conespond to one another— 
though this has yet to be demonstrated—-but there are as radical 
differences in language, customs, and physical characters between 
Milanows and Sea-Dyaks as between any two tribes in North- 
west Borneo. Pakatan, by the way, should be written Bakatan 
(Suit, a bill). 

5. I add a few notes on the Appendix. The Balow Dyaks 
ip. 629) people the Lower Batang, Lupar, and Lifigga rivers. 
ere are only a few immigrants in Simunjon. The Sea-D 
of Borneo (p. 634) are clearly distinct from the Kayan tribes, 
as much so as they are from Milanows, who are related to the 
Kayans, The Sea-Dyaks have within the last thirty years 
become the dominant race of North-west Borneo, but the Kayan 
tribes seem to be decaying. The correct spelling of Danun 
(p. 637), is, I believe, lrdnun (cf. Maludu = Marudu), It is 
worthy of note (p. 638) that the indigenes of Basılan style them- 
selves Jakuns. Idaan (p. 647) inhabit the vicinity of Kina 
Balu, but the Muruts the Padasand Limbang rivers, with intere 
yening districts inland. “a. T EVERETT 

Papan, North Borheo 





Nicholson’s Palæontology, and Edition, 1879 , 


e 
May T ask the fgyour of your inserting in NATURE the follow- 
ing remarks on the second edition of Prof. Nicholsois ‘‘ Manual 
of Paleontology,” which has but lately reached us in India, 
ist of all, I desire to express my sense of the obligations 
which are undoubtedly due by all paleontolagistg te Prof, 
Nichols for the amount of labour which he must have expended 


s 
2 


in bringing together such an amount of facts as are contained in 
the work before us, Such a labour can be bnly fully appreciated 
by those who have experienced the difficulty of keeping pace 
with the discoveries even in one branch of the subject. 

In a work like the ‘‘Manual” there must, almost inevitably, 
be many sins of omission, and some of commission? and it 1s 
accordingly with a full sense of the difficulties of Prof. Nichol- 
son’s task before me that I venture to point out certain errors 
and omissions in the part devoted to the paleontology of the 
vertebrata, and more especially in regard to India. 

In his preface Prof. Nicholson observes that the gieater part 
of the work was written in the early part of the year 1878, and 
consequently that his readers must not expect to find notices of 
discoveries made after that date, No one can, of course, take 
exception to that statement, but there are to be found in the text 
numerous omissions not covered by this saving clause, as will be 
seen from the following instances :— 

The first point I have to notice is in relation to the Siwalik 
rocks of India. It was surely due to Prof. Nicholson’s readers 
to know that those who had most recently studied the newer 
tertiaries of India were of opinion that ¢he Siwaliks are in great 

rt of pliocene, and the Narbuda rocks of pleistocene, age. 
Whenever Prof. Nicholson alludes to the latter, they are termed 
pliocene, while the former, except in two places, are termed 
upper miocene. Imay add that these newer views as to the age 
ot the rocks in question were published in India as far back as 
1876. > 

Again, whenever any reference is made to the Siwalik fauna, 
no notice is taken of any of the addıtions made to it since 
oe time, though many of them were published before 
1878, z 

The succeeding remarks bear 1eference to some of the more 
striking of the omissions and errors occurring in the part of the 
work under consideration (vol. ii.). 

P. 136.—When treating of the Lepitosteids no mention is made 
of the occurrence of several genera of this group in the Gondwana 
rocks of India, and of their being possibly older than their 
Euro representatives. 

P. 169.—It would surely have been well to have made mention 
of the occurrence of three species of Ceratodus in the probably 
triassic rocks of India. 

P, 209.—TMe Indian genus Parasuchus (as yet undescribed) 
ought to have been referred to, when mentioning the division 
Parasuchia, of which it i3 the type. 

P. 222,—We find the sentence, ‘‘ Dicynodon and Oudenodon 
are known only from strata of supposed triassic age in India and 
South Africa.” The mference from the above would be that 
both genera occur in India, whereas the former only has been 
found there. 1 

P. 256.—‘‘In the miocene and pliocene tertiary we have no 
remains of Cursores to notice.” Struthio asiaheus of Milne 
Edwards is ignored. 

P, 300.—No mention is made of any fossil species of Manis, 
though one was described from India in 1876. 

P. 324.—We meet with the old statement as to ‘the 
“ heraprotodont ” character of Rhinoceros stvalensis, although it 
was shown in 1876 that there was no ground on which such 
statement could be supported. 

Pi .—No mention is made of the Siwalık species of Sus, 
nor of the peculiar Siwalik genus Aippohyes. The well-known 
and widely-distributed genus Zéstviov7on is not mentioned in the 
book. The very peculiar genus Zéraconadon (described in 
1876) is also smite.. e 

P, 348.—The genus, Authracotherium is stated to be exclu- 
sively European, no mention being made of the Indian species 
described in the ‘*‘ Records, of the Geological Survey of India” 
for May, 1877. 

P. 349.—Ayopotamus is stated to occur only in the eocene and 
lower miocene; the Sind species, described in the above-quoted 
Paper, being unnoticed. * 

P. 37 .—The dentition of the elephant seems to be a 
to Prof, Nicholson. He observes: “The 
first thee teeth of the grinder series, which would ordinarily 
repeteft premolars, are supposed f° be milk-molars, as they 
Pave no pred or successors.” If any inference could be 
drafyn from the above, it would be that the teeth in question 
were true molags; it is on quite difigrenXgrounds that these 
teeth are classed as milk-molars, In the next sentence we find: 


source of stumblin 


“<6 None of the molais, in fact, undergo vertical displacement,” 


and immediately aftegwards it is stated that premolars occur in 
° 
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Elephas planifrons. e In that species the premolars do verti- 
cally displace the milk-molars, as is shown in the ‘‘ Fauna 
Antigua Sivalensis.” 

P. 389.—Dinotherium is not mentioned as occurring in India, 
and D. giganteum is said to be the only species, Two species 
were named by Falconer in India! 

P. 395.—We read: “The earliest remains of Melide are 
from the upper miocene deposits of the Siwahk Hills in India, 
in which we meet with the living genus Mellivora (comp 
the’ Honey-Badgers), and the allied but extinct Ursitaxus.” 
Ursitaxus is not an extinct genus, but the generic synonym given 
by Hodgson for Melievora indica} There 1s only one species of 
Maida from the Siwaliks, Mellivora ( Ursitaxus) sivalensis, : 

P. 396.—Jchitherium is mentioned as occurring only in Attica, 

20 notice being taken of the Indian species described in our 
Records for February, 1877. 

P. 402.—Pseudælurus is only mentioned from Europe and 
America, the Siwalik species described in our Records fo. May, 
1877, being ignored, - 

Other instances of omission occur in the book, which might 
be noticed here, but suficient have been quoted to show that as 
regards Indian vertebrate palæontology, even up to the beginning 
of 1878, the work is not trustworthy. It is to presumed that 
a writer would not willingly disfigure his oyn work, yet what 
can be said of a compiler who, in writing on Indian paleontology, 
omits-to refer to the publications of the Geological Survey of 
that auy: y - RICHARD LYDEKKER 

Indian Museum, Calcutta, February 3 





The Mean Free Path of Molecules 


Mr, Crookes estimates that a bulb 5} inches diameter, 
attenuated 1,000,000-fold, would contain a trillion of mole- 
cules, 

Assuming in round numbers such a space to contain 100 cubic 
inches, there would be 10,000 billions per cubic inch. 

The molecules, considered as mathematical points, would have 
a mean distance apart of less than ‘000005 inches, 

The enbe of 200,000 gives 8,000 billions instead of 10,000; 
therefore a linear inch would contain more than 200,000 in any 


direction.” : ° 
How then can the mean free path of actual molecules' be 


considered as from 2 to 6 inches? S. E. P. 





The Zoological Station, or Aquarium, at Naples 


WHEN, last week, yon referred to the account in the Daily 
News of the above-named institution, ycu omitted what you 
piobably did not know, which is, that, as you will see by the 
accompanying copy of a letter from Dr. Anton Dohrn to Dr. 
W. B. Carpenter, it was I who devised all the aguarium portions 
of the place, and that my ideas were caniied out by the engineers, 
Messrs, Leete, Edwards, and Norman. But I had nothingrto do 

“with the /aboratory part of the establishment. ’ 

We are now so accustomed to aquaria, as being useful adjuncts 
to biological studies, that it may surprise many persons to be 
informed that in the earliest published official notice of the 


Crystal Palace, Sydenham, a now very rare duodecimo of thity-° 


five pages, dated September 22, 1852, it is stated on pages 22 and 
23 that, owing to the difficulty, amounting to what seemed to be 
impos-ibility, of exhibiting living marine animals inland, in sea- 
water, they, the fish, crustacea, mollusca, zoophytes, &c., would 
be shown dead, but, “on a plan not hitherto tried, that of making 
them appear to be swimming in very large glass vessels containing 
a suficient quantity of some preservative fluid having the appear- 
ance of water,” x T Rei 
Something of this kind was attempted by Dr. Bowerbank, but 
ip was not till the year 1870, after applying for fifteen years, that 
I, assisted by the same engineers, was itted to arrange the 
aquarium now existing there, and which possesses the same sea- 
water, never since renewed, nor has it been changed in marine 
aquaria, which I set up in Paris in 1860 and Hamburg in 1862. 
It is a pity that no one in Britain seems inclined togwerk our 
British aquatic animals,” marine and fresh-water; as Dohrn 
exhibits and, studies those of the Mediterranean and the rivers 
„adjoining it ; and Jrtish creatures of the same range of organisa- 
tion, viz., sponges to fishes, afe quite as interesting and almgst as 
brilliant as those of the South of Europe. e 
We can, with modern appliances, possess these forms of life 
in pe fect health, even inland, especially &s recent improvements 


in manufacturing artificial sea-water causes it to be quite as good 
and as lasting as water from the sea. 4n Berlin Hanoyer it 
has been so used for years on a largo ale. In a small way it 
was employed long ago by Warington, Gosse, and by myself, 
and now, in the February, 1880, number of the Midland Natu- 
ralist, can be seen how wonderfully successful Mr. H. W. Jones 
has been with it in a great aquarium, in conjunction with me, in 
a place where water brought from the ocedn would Have cost 
more than six times as much, - : W. ASLLoyp 
4, Zingari Terrace, Gipsy Road, Lower Norwood, April 6 





Ice Crystals and Filaments . 


SOMETHING very like the “‘ comb-like mascés of ice” appeais 
upon the surfaces of plaster-models such as dentists- make, after 
they have been coated with a pi tion called Liguid Silex ; 
except that it is finer and woolly, seems to be caused by the 
contraction of the models forcing out very fine jets of water or 
watery vapour, which dissolves the coating aad spins it out until 
dried and fixed in the shape we find it. e varnish 1s ‘readily ` 
soluble in water. ` S. T. BARRETT 

Port Jervis, New York, U.S., March 20 ~ 





Ozone 


WILL you please allow me to make a suggestion concerning- 
an additional element of observation at climatological stations ? 
I refer to the observing of ozone. As the salubrity of a distaict 
to a great extent depends on this powerful factor,’would it not be 
well to include ozone in climatological observations, especialy in 
the case of hill and valley stations? The tests would, I think, 
at least enable some conclusions to be drawn as to the purity and’ 
salubrity of the atmosphere at the different health resorts, and 
in my opinion present means, even though imperfect, shod on 
no account be neglected until better are found. They might he 
exposed on a hook in Stevenson’s thermometer screen, 23 recom- 
mended by Mr. Buchan; but I find that this plan is.only of 
service during dry weather, and I think Clarke’s ozone cage is 
preferable. CLEMENT L. WRAGGE 

Farley, near Oakamoor, Cheadle 





Meteors 


On the night of April 4, between 10.5 and 10.25 pm, I 
observed the following four meteors, viz, :— 

I. Crossing the ‘‘ Chair of Capiopeeia,” at an‘ angle of 45° 
with the horizon, from the direction of Ursa Minor. Comse 
about 20°, time about 2 seconds, leaving a train. 

2. From 10° east of Cafella to 10° below Regulus, nearly 
parallel with the horizon, ing below Castor and Pollux ond 
above Procyon, Course about 80°, time about 5 seconds, leavi 
a train, and breaking up into several fragments before its fin 
disappearance, the fragments travelling one behind the other in 
the same direction, J have“never before seen a meteor of this 
kind with so long a course. 

3. From 10° west of Castor and Pollux, to 5* west of them, 
leaying a train, The trains of these three meteors were all of 
the same bluish white colour, Their radiant points would 
probably be somewhere between Ursa Afinor and Cassiopera. 

4. In exactly the contrary direction, just above Castor and 
Pollux, Course about 5°, leaving no train, or a very faint one, 

Birstal Hill, Leicester F, T. Morr 





THE meteor described by your correspondent “B. W, 8.” 
was also observed by me at Bristol traversing a long påth of 59 
from 247° + 42° to 200" = o°. It was brighter than Jupiter, and 
travelled very slowly, the estimated duration being 7 or 8 seconds. 
The nucleus cast offea tail of sparks as it went along, and varied 
very perceptibly in brightness. At mideowse it seemed near 
extinction, but suddenly revived to its previous brilliancy, which 
was then suftained until near the end point. % 

*A comparison of the meteor’s track, as recorded at the two 
laces, shows it to have been directed frome: radiant near y Cygni 
Tat 297° + 52°), and it is important to know whether any observa- 
tions were made at additional places. The long r auraton of the 
meteor and its very conspicuous apparition e evenjng sky 
must flave brought it under the notice of a host of observers. 
Ashley Down, Bristol, April 5 W F. DENNING 
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Anchor-Ice 
Ow looking over some old papeis I find a few notes on a 


rather curious instance df the mode of formation of anchor-ice 
which was accidentally brgught to my notice. 

When at Repulse Bay on tee Arctic Circle many years ago, I 
went out one morning in the latter part of September to shoot 
deer, and on my way forded a stream of no great size, dry shod, 
having on Eskimo waterproof boots, the water being little more 
than afoot deep, The parts of this small river which had a 
slow current were already covered with ice, but not strong 
enough to bear my weight. For so early a date the day became 


extremely cold, and on my way home, after an absence of about |" 


eight hots, I was surprised to find, when recrossing the stream, 
that the water came high over my knees, filling my boots. 

On examination I discovered that this rise of water was pro- 
duced by an accnmulgtion of frozen water fully eight or nine 
inches deep, adhemng to the stones at the bottom of the rapid, 
all of which must have been formed, since the morning, at the 
rate of not less than one inch in the hour. The foot sank readily 
into this ‘‘alushy ” formation, a lump of which rose buoyantly 
to the surface at each step. 

Unfortunately I could not wait to study the process of con- 
struction as it was getting ‘‘dusk,” and my wet clothes—which 
had to be cut off when I got to my fireless tent—began speedily 
to freeze. 

I have seen ‘‘anchor-ice” in rivers many times, and believe 
that two or three conditions are requisite for its formation, 
namely :— A 

er, A rocky or stony bottom. 

2, Shallow water as compared with that higher up the stream. 

3. Aswifter current and 1ougher water in comparison with a 
smooth and slower motion immediately above. 

All these conditions existed in the present case. 

The ford was a rapid, and as I have already mentioned, shallow, 
whilst immediately above there was a pool of nearly still water, 
dhree or four times as deep, which was ice covered to within a 
few yards of the ford. On the surface of this almost still water, 
close to the rapid, where # was yet unfrozen, numerous small 
crystals of ice were forming and floating, indicating that the 
water was at—perhaps colder than—the freezing point. 

When these ice-crystals and surface cold water get into the 
turmoil of the rapid, they are brought into contact with the rocks 
and stones at the bottom, which are thus cooled down to the 
freezing point, and become convenient nuclei for ice-formation.} 

Supposed anchor-ice is often found at the bottoms of shallow 
lakes and ponds, and also in the quieter pools of rivers; but this, 
as far as my experience goes, is not tue anchor-ice, but is formed 
in the usual manner, beginning at the surface and increasing in 
thickness downwards until it reaches the bottom, to which it 
freezes firmly and remains attached during the spring and early 
part of summer—perhaps longer—with two, three, or more feet 
depth of water over it, as it slowly thaws. 

e manner in which anchor-ice is formed may be well known ; 
if so, the fact that no satisfactory description of the process has 
come under my notice is the only apology I have to offer for 
troubling you with this communication. . 

4, Addison Gardens, Kensington, W., March 25 





Diatoms in the London Clay 


I REGRET to find that there are some beautifully mounted 
slides in circulation in London that have been sold, and are 
labelled as diatoms from the London clay, which are not what 
they purport to be, To prevent further disappointment to 
microscopists, will you allow me to say that arrangements have 
been e for shdes of the London clay diatoms to be procurable 
shortly at any of fpe uma places? Due notice will be given by 
advertisement in this paper, when and by whom slides can be 
supplied to the trade, W. H, SERUBSOLE ° 

Sheerness-on-Sea . > 





Carnivorous Wasps s 


e 

In NATURE, voL xxi, p. 417, there is the statement that 
common wasps are @hrnivorous. I can prove this fect also by 
my own experience. I observed, one summer, in a country 
1 The way in which masses of ice, es in extent, which have been floating 
on thessurface in the smootger and sic™er current of a river. disap when 
they enter a rapid and remain under water fir some time, May be noticed in 
any count®y wheresthe winters are cold encugh, at the breaking up of rivers 

an the spring. 

° 
e 


house, where wasps were shut in a room, Chat from lack of their 
usual food, and probably forced by hunger, they caught fhes and 
devoured them. I saw several times wasps with a fly between 
their mandibles creeping on the window-glass, or eating them. 
Generally the wings and the head of the flies were nfangled. I 
was one day so happy as to see a wasp catch a fly on the window, 
and observed how cleanly it picked the wings of the fly in order 
to hinder its flying away, and after having done so, how the 
wasp ate the h I saw also some wasps quite prostrate and 
dying of hunger at last, I think that this fact could easily be 
veri 


ed by ay Paar Lewis Bop 
Hungary, Stuhlweissenburg, March 20 


TWO ENTOMOLOGISTS : 


"THE brief notices that appeared in the Times and in 

our last number of the death of two of the most 
prominent Continental entomologists, were $carcely suf- 
cient, and we therefore give a skightly more extended 
account of the lives and labours of both. 

Emest August Helmuth von Kiesenwetter, born in 
1820, was a member of the Saxon Privy Council, and was 
highly esteemed in his native country, Although only 
sixty years old at the time of his death, his first recorded 
published paper dates so long back as 1842. He was one 
of the most accomplished and conscientious German 
entomologists, and one of the hardest workers—a con- 
siderable traveller, so far as entomological journeys in 
different parts of Europe are concerned, a close observer, 
and a man above suspicion as to the nature of his work. 
ae chiefly a coleopterist, he attended more or less to 
all orders of insects, but limited his studies principally to 
the European fauna. The greater part of his memoirs 
appeared in the Stettiner entomologische’ Zeitung and the 
Berliner entomologische Zeitschrift, and the list is very 
long. But his principal work is undoubtedly concentrated 
in the part he took in the “ Naturgeschichte der Insecten 
Deutschlandg,'’ commenced by Erichson, and completed 
so far as the greater portion of the Coleoptera are con- 
cerned. How far Kiesenwetter’s decease may render 
even this portion incomplete, and prevent the realisation 
of the onginal scheme, we know not. It was a grand 
idea with an unfortunate title. Few works on systematic 
entomology have rendered so much service to workers 
occupied on those groups already attended to, and ıt will 
remain a monument to the industry of all concerned. 
Its title has brought upon it the reproach of being a 
natural history in which there is no natural history, 
a severe criticism which a little forethought on the 
part of the onginator should have avoide Kiesen- 
wetter had to assist in carrying out a set programme. 
He did his part of it well and faithfully, and his other 
writings prove that the biological side of the question was 
always prominently before hum. 

In S. C. Snellen van Vollenhoven Holland has lost its 
Westwood, He was born in Rotterdam on October 18, 
1816, and not even his intimate correspondents here knew 
of anything likely to cut skit the career of so prominent 
aman. Attached for many years to the Natural History 
Museum at Leyden as Director, he retired from that 
position a year or two ago, and so much was he respected 
that a medal was struck m his honour upon that occasion. 
Van Vollenhoven was a naturalist in the fullest sense.of 
the term. It has been sgid of him that his principal work 
was his “Faune entomologique des Indes Orientales,” 
meaning thereby (principally) of the Dutch Indies. This 
work was sufficient to base a reputation upon, but it was, 
from a iological point of view, not the most important. 
He occupie@ himself especially with the insects of 
Holland, and it is for the works he produced upon them 
that his memosy will be everlastingty reSpected by Dutch- 
pes, and by all other entomologists who think there is 
yet much to be done in working out the fauna of Europe, 
Indeed we fancy the exotic work was forced upon him by 
the necessity of kis position, rather than done con amore. 
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as one of the gieatest scientific geniuses of the century. 
An accident however soon brought them together, and the 
coolness gave place to a mutual friendship and admiration, 
of which the writings of both, and numerous letters from 
Scheele to Bergman, preseryed‘in the Library at Upsala, 
bear witness. These pleasant relations exerted a great 
and fruitful influence on the scientific activity of both. 
The sharp-sighted experimenter and discoverer, Scheele, 
required the support of Bergman’s regard and compre- 
hensive learning in order to win recognition, and Bergman’s 
organising genius was brought by Scheele’s discoveries in 
contact with new fields of research before ungouched by 
any man of science. e 

While residing at Upsala Scheele published (1770-75) 
some of his most important researches, for instance, on 
fluor spar, on black oxide of manganese, on arsenious 
acid, on the composition.of the air, ee, and thus gained 
for himself almost at once a great reputation, not only in 
Sweden, but also in foreign countries. He was soon after 
chosen a member of the Swedish Academy of Sciences, 
in whose circle he took his place on an equal footing 
with the first men of the realm. From this time the 
young chemist was honoured by this scientific association 
in a way that always will form one of its fairest memories, 
and which under similar circumstances could scaicely 
have happened to him so early in any other country,— 
a circumstance which shows that no credit is to be given 
to.the story which has been repeated in several of the 
sketches of his life, that Scheele was so little known to 
the leading scientific men of Sweden thata distinction 
intended for him by Gustavus III. was by mistake con- 
ferred upon another person of the same name. On the 
other hand it may have been true, and if so, it showed 
the little interest that Gustavus III. and his court enter- 
tained for Swedish natural research, that the King of 
Sweden on the 21st March, °1784, while present at a 
meeting of the Turin Academy of Sciences, for the first 
time heard the name mentioned of the only person with a 
truly world-historical name who then lived in Sweden. 
Little also does he appear to have suspected that in his 
own capital there was an Academy which, in respect of 
the influence it exerted on the progress of natural research, . 
occupied a position quite equal to that of any other- 
academy whatever. 

From 1777 Scheele obtained from the Academy an 
annual grant of 100 rixdollars specie (about 40 guineas), 
to assist him in carrying on his chemical researches, He 
was present however at the meetings of the Academy 
only once, on the 29th October, 1777, when on his 
admission he read a paper “On a method of preparing 
Mercurius dulcis in the wet way.” The dey be ore he 
had undergone the apothecary’s examination at the 
Medical Gallege: and after taking the oath obtained an 
open commission empowering him, on the invitation of 
the magistrates, to be apothecary in the town of Koping. 

For the longing for an independent sphere of activity 
had led Scheele in the autumn of 1775 to leave Upsala 
and remove to Köping, in order as dispenser to take 
charge of the apone a TR there, which belonged 
to a young childless widow of the former owner. From- 
this time Scheele’s life flowed calmly on in this town, 
uninterrupted by any remarkable occurrences, if we 
except a passing cloud caused by a buyer presenting 
himself with an offer to purchase the apothecary’s shop 
of which Scheele had charge. This gave occasion to 
numerous proofs of friendship and regard for him. Gahn 
proposed that he should remove to his house ; Bergman 
gffered hifn a place at his table tll some other suitable 
employment should turn up. Linnzeus, Wargentin, Back, 
Schultzenheim, Alstromer, and the Wrothers Bergius of- 
fered him an apothecary’s shop with a ‘suitable laboratory 
and several advantages at Alingsos. Others wished to 
instal him as Chemicus regius inethe capital and make 
him directqr’of a new distillery, On D’ Alembertés proposal 


He published a fine volume on the “ Hemiptera-Heter- 
optera of Holland,” finally in a separate form, but 
originally in the pages of the Tijdschrift voor Entomo- 
logie, the Transactions of the Dutch Entomological 
Society, of which he was the leading spirit. Through 
the same medium he offered a series of biological 
Memoirs on the Dutch Saw-flies, probably unparalleled 
for completeness. He continued Še p’s “ Beschnjvingen 
en Afbeeldingen van Nederlandsche Vlinders,” which 
remains without an equal. And in the latter decade of 
his life he produced a remarkable work (now incomplete) 
on the Ichneumonidee of North-Western Europe, under the 
title of “ Pinacographia,” No man was more universally 
esteemed when living; no man will be more thoroughly 
missed amongst entomologists. For Holland his loss 
appears to be irreparable, 

In concluding this notice it should be remarked that all 
Van Vollénhoven's own works (and those of some other 
Dutch entomologists) were illustrated by beautiful and 
faithful drawings from his own pencil, 





A LEAF FROM THE HISTORY OF SWEDISH 
NATURAL SCIENCE! 
IL. 

CHEELE was born at Stralsund on the 9th December, 
1742, the fifth in order of a numerous family. His 
father was a merchant of limited means who did not 
intend to give a /earned education to his son Carl 
Wilhelm, who besides, hke Linnzus and Berzelius, is 
said in his youth to have shown so httle disposition for 
the common classical school studies that he was in danger 
of being considered the stupidest among his fellows. The 
Stralsund gymnasium accordingly was soon exchanged for 
the post of pupil to the apothecary Bauch at Gothenburg. 
Here Scheele was not kept very long at servile drudgery 
and mechanical hand labour ; his attention to his duties and 
industrious reading of approved chemical authors soon 
gained him a place in the laboratory itself, where he not 
only distinguished himself by steady application and 
special skill in the accurate making-up of the preparations 
which belonged to the establishment, but also experi- 
mented in the silence of the night in order to satisfy his 
et oo He had now come to the right school bench, 
and with an experience led astray by no learned theories 
for his teacher, he laid the foundation of the chemical 
views and of that skill in chemical manipulation which 
were to gain for him so famous a name in the history of 

the natural sciences, 

After the close of his six years’ apprenticeship Scheele 
remained three years more at Gothenburg, after which he 
was employed in an apothecary's shop at Malmoe. From 
Malmoe he removed three years after, in 1768, to Stock- 
holm. According to Wilcke’s statement Scheele had by 
this time made several important discoveries, without 
however having succeeded in obtaining any direct acknow- 
ledgment of the accounts of the experiments relating to 
them which he had communicated to the Swedish Academy 
of Sciences. He was nof, besides, satisfied with the 
employment he had obtained in the capital at the apothe- 

’s shop, “Korpen,” because he had nothing to do 
with the laboratory work proper. He therefore removed 
in 1770 to Upsala, attracted by the famous name of 
Bergman, to undertake the charge of the laboratory at 
one of the large apothecary’s establishments there. . 

During his stay in Stockholm Scheele had given in to 
the Academy of Sciences several chemical papers which, 
after having been submitted to Bergman, were not printed, 
and itis even supposed that the learned professormfU psala 
did not think it worth his while to read the produgtiqis 
of the young apothecary. At first, therefore, a certain 
coldness is Aio Have prevailed between these two men, 
of whom one was, and the other was soon to bt, recoghised 

* Translated from a paper by Prof. A. E, Jordenskjald of Stockholms 
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he had been invited to Berlin and promised a salary of 
1,200 rixdollars specie, and attempts were made to induce 
him to go to England by a promise of £300 a year, which 
foreign offers Scheele however declined, with the saying 
which indicates his modes uirements as to his mode of 
life, “I cannot do more than eat my meat; if I can do that 
at Koping, I need not seek it elsewhere.” He was soon 
freed from the trouble of. choosing, by the townsmen of 
Koping and the gentry of the neighbourhood declaring that 
the town would not have any one else than Scheele as 
apothecary, and offering in case of need to obtain privileges 
and build g new apothecary’s shop for him. The matter 
was thus settled to Scheele’s advantage. He was allowed to 
retain his place as manager of the apothecary’s shop at 
Koping till his death, which happened on the 21st May, 
1786, after some months’ idlness, probably brought on by 
constant work in cold laboratories with substances 
Peeper and injurious to health, Three days before 

s death he married the widow of the former apothecary, 
Fru Sonneman. 

In the town house at Koping is preserved the inventory 
taken at the death of the great departed chemist.’ It 
gives us indeed an insight into the modest circum- 
stances in which he lived, but it indicates economy and 
the possesion of some means, and shows that the glory of 
poverty, with which some biographers have sought to 
surrgund Scheele’s memory, by no means corresponds 
with the actual facts, As indicating the scantiness of the 
literary assistance within Scheele’s reach, it deserves to be 
noted that at his death, after a stay of more than ten years 
at Koping, he only possessed a collection of books con- 
sisting of twelve works on medicine and chemistry, with 
several other Swedish, German, and French books, 
valued at 6 spec. (26s.) 

Scheele was described as a man of moderate height 
and of a powerful frame. “His modest manners and his 
genuine worth speedily won for him the friendship and 
affection ofall with whom he came in contact. He appears 
to have prospered most at Koping, whose inhabitants 
entertained for him great regard, mingled with admiration 
at the experiments and researches, to which he devoted 
all the time he could spare. The memory of the dis- 
tinguished man is still preserved in the town. There 
they tell you that the stone lion, which forms the sign of 
the apothecary’s shop, had been gilt by Scheele so well 
as never to require renewal, that Scheele made a vane to 
the steeple, a sun, with rays pointing in many directions, 
which protects it from lightning without any lightning 
conductor ; that Scheele tned to make gold, and with that 
end in view worked much with Spanish green, which 
brought about his death, &c.? 

en Scheele died he had not completed his forty- 
fourth year, A great part, perhaps the greater part, of his 
shoit life-path had been constantly occupied with earning 
a living, and for a complete exhibition of the influence 
he exerted it would not be enough to go leaf by leaf 
through the field of chemical research, We must also 
take note of the development of chemical physiology, of 
pharmacy, and above all of the whole of the :mdustrial 
arts of recent origin, for on all these branches of human 
knowledge his genius has impressed an ineffaceable 
stamp. bere we can only give a short sketch of his 
most important dissoveries. 

Scheele’s first work of which we have any knowledge, 
“ Chemical Experiments with Sal Acetosellz,” was given 
in to the Swedish Academy on the 17th of August, 1768, 


1 The inventory shows ‘—Assets, gold and silver, 61 spec. ; tia, 10 spec ; 
glass and porcelain, 11 spec ; other movables, 187 spec. ; apothecary’s 
shop, 667 spec. ; g in apothecary’s shop, 175 spec ; real property, 500 
fa » Open, accounts, 100 @pec.. total x,711 spec. (about 376/.). Against 
this sum there are indeed debts amounting to 630 spec., but if prépsr atten- 
tion be given to the economical state of Sweden at that time, Scheele must 
eee been considered by bis contemporanes a man in comfortable circum- 
stances, e 

2A story, which probably originated from the manufactjue ofea Sarge 


quantity of “ @cheele’s green.” . 


It was read to the Academy, but no 
years after we find for the first time 

the Transactions of the Academy, in a paper by Anders 
Joban Retzius, ın which he states that Scheele, a Pharinacie 
Studiosus, of good abilities and eager to learn, had suc- 


printed. Two 
cheele’s name in 


ceeded in pr pens from tatar, by means of chalk and 
sulphuric acid, a clear and pure acid. To judge by the 
title and some remarks of Gahn’s, it appears that the 
first-named work contained a fundamental discovery in 
organic chemistry, viz. that of oxalic acid. The discovery 
of tartaric acid formed a further important step forward 
within the same branch of knowledge, and was besides of 
epoch-making significance through the new method which 
Scheele here for the first time employed in producing , 
the acid. The same method is still used in similar 
operations, and in Scheele’s skilful hand formed the means 
by which he separated and ascertained the properties of 
a number of other organic acids occurring àn animal 
and vegetable juices, as citric, malic, and lactic acids, all 
substances before unknown, or of whose true nature the 
knowledge was very obscure and erroneous. By other 
experiments and researches, which were always simple and 
went straight to thé mark, Scheele enriched the ohrmitiy 
of animals and plants with the discoveries of uric acıd, 
gallic acid, and glycerine. It lies beyond the scope of 
this paper to give an account of the great importance of 
these discoveries, not only for theoretical chemistry, for 
medicine, and animal and vegetable physiology, but also 
in a purely technical point of view. Only as an instance, 
we give here some notes of the technical history of 
glycerine, 

While engaged in some pharmaceutical work, Scheele 
found that by heating oils and animal fats with oxide of 
lead it is possible to extract from them an uncrystallisable 
substance with a sweet taste, which, like common sugar, 
when treated with nitric acid yields oxalic acid. On this 
account he named the new substance oil-sugar—a name 
afterwards chapged to glycerine. As usual Scheele 
carefully ascertained the chemical properties of the new 
substance, yet without carrying out the research by 
investigating the nature of the ingredient of the fatty 
matter which combines with the oxide of lead. This 
was not done till about thirty years afterwards, when 
Scheele’s research was resumed by Chevreul, who, starting 
from Scheele’s observations, after twelve years’ hard work, 
cleared up the true nature of the animal fats and showed 
that they contain, along with glycerine, various fatty acids 
which with alkalies form soap, and one of which, under 
the name of sfearine, has since been extensively used as 
light-yielding material. It is on this research that the 
modern soap industry and the manufacture of stearine 
candles, &c,, are grounded. Glycerine, too long neglected 
as a useless by-product, has obtained a manifol prac- 
tical application, not least in Sweden, where, as is well 
known, it now forms the raw material of one of our most 
ene explosives, a main constituent of aseptine, 

tc. 

By these researches in a field of investigation in which 
Scheele had scarcely any predecessor, he was the true 
founder of our Leica] knowledge regarding the pro- 
ductions of organic nature,,for the Father development of 
which hundreds of professorships have been established, 
and which has long since become of incalculable import. 
ance for the intellectual progress and economical advan- 
tage of the human race. Rs field of inquiry he further 
enriched by the examination of a number of ethers, and 
above all by his “ Research on the Colouring Matter of 
Berlin Bye.” A brief historical sketch may perhaps 
here also be of €ntexest. bd 

fn the beginning of the eighteenth century Diesbach, a 
German dyer, along with the alchemist Dipl? accidentally 
discovered the beautiful blue colour which is known under 
thé name of Berlin blue. The discovery, which supplied a 

I German abtchemist and mystic, died 1734. 
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long-felt want of a good and cheap blue colouring matter, 
was at first kept secret, till the process of preparation was 
published in a paper in the Philosophical Transactions, 
1724, by Woodward. Afterwards a number of chemists 
attempted, to ascertain the true nature of the colouring 
matter, but without any further success than that improve- 
ments were made in the process of preparation, and some 
new substances were discovered, into the composition of 
which the colouring principle entered as a constituent— 
among which as the most important may be named the 
yellow prussiate of potash discovered by Macquer in 1752. 
n 1772 Sage still believed that phosphoric acıd entered as 
a constituent into the composition of prussiate of potash, 
and in 1786 Westrumb declared the colouring matter to 
consist of a volatile phosphor-soap. Two short papers by 
Scheele, together occupying not morethat twenty-two pages 
of the Transactions of the Swedish Academy of Sciences 
for 1782 and 1783, at last brought clearness into this con- 
fusion, Scheele showed that the origin of the colouring 
power’ was a ‘peculiar volatile acid (blue acid), whose 
properties he accurately ascertained, and of which he 
roduced many new and important compounds. Scheele 
ides, showed that the acid contained carbon and 
nitrogen, and that when subjected to combustion it gives 
off carbonic acid, and to distillation ammoniacal salts 
among others, On the other hand, Scheele is thought 
not to have suspected that the substance which, without 
any special precautions, he produced in considerable 
quantity, smelled and tasted, forms one of the most 
powerful poisons with which we are acquainted. The 
work thus begun by Scheele was carried on by later 
chemists (Porret, Gay-Lussac, Berzelius, Faraday, Gmelin, 
Wohler, Liebig, &c.), and it is perhaps not too much to 
say that the accurate knowledge we have thus obtained 
of the nature of the compounds of cyanogen has exerted 
an influence on the development of chemistry only in- 
ferior in importance to that of the discovery of oxygen 
and chlorine, è 
We find the first printed work of Scheele in the Trans- 
actions of the Swedish Academy of Sciences for 1771. It 
bears the title, “On Fluor Spar and its Acid.” Among 
the treasures which Pompey brought with him to Rome 
after his victory over Mithridates are enumerated goblets 
and cups of a beautifully-coloured fragile mineral, which, 
from the town at the paniaenag of which they were first 
obtained, were named Vasa myrrhina. They soon be- 
came fashionable, and Pliny and other writers speak of 
the fabulous sums that were paid and the bloody deeds 
that were done in order to obtain them. Among all the 
different objects belonging to Ancient Rome preserved in 
our museums, there is not, remarkably enough, a single frag- 
ment of these vessels so renowned in the history of luxury; 
but it has been guessed that they were made of a mineral 
which is now called fluor spar, and is still occasionally 
used for vases and cups. In mineralogical literature pro- 
per this mineral is first mentioned by the Saxon Agricola, 
who speaks of its use as a flux in the smelting of metals, 
and warns against mistaking this beautifully-coloured, but 
brittle and by no means hard mineral fora precious stone. 
Somewhat more than a century afterwards the art of 
etching on glass by means of this mineral was discovered 
at Nurnberg, and about the same time Elsholz, a Berlin 
physician who patie himself in the examination of 
pe substances, disgovered that fluor spar 
ecame self-luminous when heated. All substances that 
are self-luminous without sensible combustion attracted 
at that period immense attention—certainly a survival 
from the alchemists’ dreams about the philosophers stone, 
which, among its other ferfections, was,als@ to have that» 
of being self-luminous. The mineral, in consequence of 
its property of hptng a “light-bearer,’’ new became the 
object of repeated but rather resultless examinations, unti 
Scheele, by some simple experiments both analytic an 
synthetic, showed that the mysterious substance consisted 
e 


of “lime saturated with a peculiar acid.” This acid 
attacks glass and dissolves with ease siliceous substapces. 
Scheele at first employed glass-vessels in producing it, 
which gave occasion to erroneous statements. The mis- 
takes were immediately ackndvledged and corrected 
when Scheele’s attention was drawn to them by the 
apothecary Meyer of Stettin. Unwarranted objections, 
for instance by the Frenchman Boulanger, who declared 
that fluoric acid was nothing else than muriatic acid 
combined with some earth, and by Monnet, who believed 
that fluoric acid was only vitriolic acid “ volatilised by 
means of a singular combination with fluor spgr,” were 
on the other hand refuted by new experiments in a paper 
printed ın the Transactions of the Swedish Academy 
of Sciences for 1780. Scheele’s examination of fluor 
spar had as its direct result the diScovgry of the simple 
substance /iuorine, which without doubt, through its 

eneral occurrence in nature, and its properties differing 
pon those of all other simple substances, is destined 
to play a very important part in the development of 
chemistry, although our knowledge of it is yet very in- 
complete from the impossibility of procuring vessels 
capable of resisting its corroding action. 


(To be continued.) 


ON THE LONG PERIOD INEQUALITY IN» 
ower of 


RAINFALL} 
I. IF it be true that there is a variation in the 

the sun depending on the state of his surface, this 
variation might naturally be expected to make itself 
Li through a corresponding change in the rainfall 
of the earth, so that when the sun is most powerful there. 
ought to be the greatest rainfall. 

2. While the connection indicated above is that which 
most readily occurs to the mind, yet the difficulty of 
ascertaining the facts of the case in a manner bearing the 
smallest approach to completeness, is so great as to be at 
present insuperable. 

There is, first of all, an intense reference to locality in 
rainfall, so that the rainfall at one place may differ greatly 
from that at another place ın its near neighbourhood, 

Again, there are, probably, in addition to possible 
secular inequalities, very great oscillations in the yearly 
rainfall at any one place, or accidental variations as we 
may term them, in our ignorance of their cause. 

Thiralf, ıt is in comparatively few places, and “those 
places chosen not with the smallest reference to this 
particular problem, that we have anything like a trust- 
worthy account of the rainfall throughout a considerable 
number of years. 

Fourthly, we have no information of any importance 
with respect to the rainfall at sea. 

3. Besides the formidable catalogue of difficulties now 
mentioned, we ought to bear in mind the following con- 
siderations, The convection currents of the earth are 
regulated by two things, one of which is constant, while 
the other may be variable. The constant element is the 
velocity of rotation of the earth on its axis, while the 
element of possible variability is the power of the sun, 
Hence it follows that if the sun be variable.1t will cause a 
variation in the direction as well as in the intensity of the 
earth’s convection-currents on the printiple which tells 

tus that the resultant of two forces, one constant and the 
other variable, must vary both in magnitude and direction. 

Now if it be true that we have a long period variation, 
not merely of the intensity, but also of the distribution of 
the earth’s convection-currents, and if we pear in mind 
the intensely local reference in rainfagl, it would be too 
much to ekpect that the rainfall inequality should exhibit 
the same years of maximum and minimum at all places. 


™B our Stewart, LL D., F.R.S., Professer of Natural Philosphy at 
the Oris olle es Manchester. Being a paper read before the Lit, and 
Phil. Society of chester, . ° 
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It is even conceivable that some places might exhibit a 
maxjmum when others showed a minimum, while others 
again might exhibit a double instead of a single period. 

4. It appears to me that if we bear in mind these 
considerations, it will dot answer to add together the 
rainfalls of a few selected stations as they stand, with the 
view of determining by this means whether there be a 
long-period inequality in the rainfall of the whole earth. 
We are not yet in a position to reply experimentally to 
this question. 

It does not, however, follow that nothing can be done. 
Dr. Meldrum and others appear to have achieved good 
preliminary work iv the direction of indicating the ex- 
istence of a rainfall inequality depending upon the state 
of the sun. Dr. Meldrum began by pointing out that in 
a good many place? there is a greater rainfall during 
years of maximum than during years of minimum sun- 
spots, and that this phenomenon repeats itself from one 
solar cycle to another. Again, Governor Rawson has 
pointed out the existence of certain localities where the 
rainfall inequality appears to be of a precisely opposite 
character, while Dr. Hunter has shown the practical 
importance of the investigation with reference to certain 
tropical stations, The subject has likewise been discussed 
by Piazzi Smyth, Stone, and others. ` 

5. The question has arisen whether it might be possible 
tq throw any light on this problem by the method of 
deducing unknown inequalities proposed by Mr. Dodgson 
and myself (see Proceedings of the Royal Society, May 29, 
1879). The essence of this method consists in a way by 
which we may numerically estimate the indications of an 

uality. , Let us suppdse, for instance, that in ignorance 
of the diurnal range of temperature we try to find whether 
here be a temperature inequality of twenty-four hours, 
or whether there be not rather one of twenty-six hours. 
We- should begin by taking a`large number of hourly 
readings of temperature, and we should group these into 
two series, the one containing twenty-four numbers in 
each horizontal row, and the other-twenty-six. We should 
thus have twenty-four vertical columns from the one 
series and twenty-six from the other, and we should take 
the mean of each vertical column of each series, as well 
as the mean of the whole. Now it would speedily be 
found that“an inequality was indicated by the twenty-four 
hourly Series, and none by the twenty-six hourly ‘series. 
For`in the first series the mean of that vertical column 
representing observations at 5 A.M. would be greatly less 
than the mean of the whole, while the mean of that 
column representing observations at 2 P.M. would be 
much higher than the mean of the whole. On the other 
hand, in the twenty-six hourly series, provided it were 
sufficiently extended, we should perceive no such differ- 
ences. Thus, in the twenty-four hourly series the differ- 
ences of the means of the various vertical columns from 
the mean of the whole would be much greater than in the 
twenty-six hourly series, and the mean amount of these 
differences might be taken to form a numerical criterion 
of the presence or absence of an inequality. 

6. This method epee to the subject in hand might 
be expected to reveal the presence or absence of inequali- 
ties in rainfall, provided we haye observations sufficient 
for thé purpose,- It is clear that the successful application 
of ‘this method qpes not require a previous knowledge of 
the exact form of the inequality. Whether a maximum 
rainfall occur at epochs of maximum or at epochs of* 
minimum sun-spot,frequency, whether there be only one 
rainfall maximum corresponding to the solar period, or 
two, or even three, is a matter of no conseqfence as far 
as this methed is concerned. All that is necessary is that 
the rainfall shouldealways be similarly affected by similar 
states of the sun. . 

Here, however, we must bear in mind that this method 
of detecting inequalities by summing up and av ing 
the depgrtures from the mean caused by +Re ifiequality, 

2 . 


,bited; dich of these 


likewise sums up and averages the accidental fluctuations. 
Now these accidental fluctuations aré particularly large 
for rainfall, and it is therefore desirable to lessen their 
disturbing effect as much as possible. This can only be 
done by confining ourselves to long series of observations 
in which the accidental fluctuations may be supposed to 
counteract each other to a great extent, while the long 
period fluctuations will remain behind. 

7. Through the kindness of Mr. Whipple, Director of 
the Kew Observatory, I have received copies of those 
catalogues of rainfall which he has himself made use of 
in a paper which was recently communicated to the Royal 
Society (January 8, 1880). Of these Paris, Padua, 
England, and Milan form the most extensive series, that 
of Paris embracing 161 years, Padua, 154, England 
(Symons’s table), 140, Milan, 115. Mr. Whipple has 
likewise furnished materials by which the labour of 
applying the process in hand to these series wall be greatly 
abridged, and he has kindly allowed me to make use of 
these. I will therefore apply the process to these four 
stations, 

8. Let us begin by grouping the Paris [yearly values 
into series of Be We thus obtain the following final 
numbers (in centimetres) :— 


51'4, 47°5, 45°7, 48°7, 511, 49 8, 46°5, 47°2, 
the mean being 48°5. From this we obtain the following 
series of differences :— 


+ 2'9 ~ ro — 28 +02 +26 +13 — 20 — 13. 
In order to diminish the effect of accidental fluctua~ 


tions, let us equalise this series of differences by taking 
the mean of each two. We thus obtain 

+084 ro- ro = v34 r+ rg- og 7 
If we now add these together, without respect of sign, 
and divide by their number (8), we obtain 1'3 as the 
mean departure from the mean of the whole, and bringing 
this departure into a proportional shape by dividing it by 


the mean rainfall, we obtain 13° = 2°68 per cent, 


48°5 

g. These explanations will enable the reader at once to 
perceive the principle of construction of the following 
table :— > 


Name of Proportional yainfall inequality as exhibited by senes of 

station 8 yrs. 9yrs IO YTB. IL YTS. IAYrs. 13 yTS. 14yrs 
English h 

infall, ‘ ` X 
Symons's( 263 214 T55 T79 315 169 257 
catalogue g 
Paris ... 2°68 307 1°99 2°65 370o 2'57 308 
Padua... 1°77 3°62 2°02 1°47 3°31 352 340 
Milan... 1°12 3°22 316 1°78 4°13 3°78 249 


We ought to give the English, the Paris, and the Padua 
observations a somewhat higher weight than those of 
Milan, as the former embrace a longer period. This will 
be done sufficiently well by giving the first three sets 
weights of 3 each and the Milan set a weight of 2. If we 
perform this operation, and then take the mean of these 
stations, we obtain as under :— 


Proportional rainfall inequality as evhibited by series of 


8yrs.  gyrsil royre. IL yrs. rayrs. 13 yI% 14 yrs. 
Mean of . 
the four 
stations $ 2°15 3°00 2°09 r94 3°52 2°81 2°92 
weighted . 
as above 


A maximum corresponding to nine years and a still 
eater one corresponding to twelve years is thus exhi- 
being recorded at three stations out 
ef four. aaa 

The proportional numbers indicated gre not large, but 
it must be rem®mbered that if is the mèan difference for 
&l the yeats that is given, and that the maximum and 
minimum rainfall will represent differences above and 

e 
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below the mean which will each be about double of the | deliberately into them, and travel a long j to reach 
numbers recorded above. - them. 7 i oy ee ae e 


10. Regarding the rainfall values as representing the 
meteorological result of the sun’s action, let us now com- 
pare théSe with declination range values, which may be 
taken to represent the sun’s magnetic effect. Prof. Loomis 
has compiled (American Journal of Science and Arts, 
second series, vol. 1. p. 153) what seems to be a very good 
table, exhibiting a set of yearly values of magnetic declina- 
eo range, extending with slight breaks from 1777 to 
1868, 

Let us take this table, and treat it precisely as we have 
treated the rainfall, except that it does not seem neces- 
esary to make any attempt at equalisation, such as that 
made in Art. 8. 
We thus obtain the following result :— 

Name of Pyoportional declination range inequality as exhibited by series of 

st 5 Syrs. yrs. OyTs. ILyTs. 12yrs. 13yrs. 14yrs. 

Prague, R 


or re- 
duced to (3°37 3'39 1007 466 933 409 498 
Prague ş 
Here we have unmistakable maxima corresponding to 
ten and twelve years. The result is thus not unlike that 
which we have derived from rainfall observations ; indeed 
we could hardly expect a more perfect correspondence 


between the two, bearing in mind the limited amount of | 


observations which we have for determining inequalities of 
long periods, 


DEEP-SEA DREDGING AND LIFE IN THE 
DEEP SEA* 
AS Dr. Carpenter explained in his lecture here some 
short time ago, four-elevenths, or nearly three- 
fourths of the surface of the earth is covered by sea. 
The average depth of the ocean is, according to the 
latest calculations of Mr. Otto Krummel, about 1,877 
fathoms, or somewhat over two miles, very nearly the 
distance from the Royal Institution to the top of Primrose 
Hill. If we try and project Primrose ‘Hill directly under 
our feet, keeping the distance the same, we shall form a 
conception of the mean depth of the sea. The greatest 
depth known to exist was discovered by the United States 
ship Tuscarora near the Kurile Islands, in the North-east 
Pacific. It is 4,655 fathoms, or about five miles and a 
quarter. 

The highest mountain existing is of about the same 
height as the deepest sea is deep. Mount Everest is 
4,833 fathoms in eight. So insignificant, however, is 
the total volume of the land raised above sea-level in 
proportion to the vast cavity occupied by the sea, that 
were this cavity emptied of its water, the whole of the 
land now above sea-level could be shovelled into it 
twenty-two and a half times over before it would be filled 
up to the present sea-level. 

Nevertheless the depth of the oceans, great as it is, is 
as nothing in comparison with the vastness of their 
extent of surface. As Mr. Croll has said, the oceans in 
relation to their superficial area are as shallow as a sheet of 
water 100 yards in diameter an only an inch in depth. 

The sides of the ocean-basins are not at all steep. They 
@re mostly so little inclined that an ordinary locomotive 
engine could run up them in @ straight line with ease. 
Their inclination is usually not more than three or four 
degrees or less. Around some oceanic islands the slope 
is greater. The steepest slope known is, as Capt. Tizard 
informs me, at Bermuda, where there is an, inclifiation of 
nearly twenty degrees from the edge of the reef to 2,090 
fathoms. There are no such things as mountains and 
valleys on the“deepfsea bottom.  Anirfials cannot, slip 
down against their will into the depths, but*must move 


* Friday Evening Lecture delivered at the Royal Institution on March s, 
by H. N. Moseley, F.R.S., Assistant Registrar thg University of London. 





The pressure exerted by the stperincumbent water at 
great depths is so great as to be almost beyond concep- 
tion. It amounts roughly tog ton on the square inch for 
every 1,000 fathoms of depth, about 166 times as much 
as the pressure to which we are subjected at the present 
moment. At the pen depths the pressure is about 
four tons and a half. Vast though this pressure is, it is, 
however, only about one-eighth of that which Prof. Abel 
and Capt. Noble have measured, as produced in their 
experiments on gunpowder. The deep-sea anin™als, being 
completely permeated by fluids, afe probably no more 
conscious of pressure acting upon them than we, and, so 


long as they move slowly from one, depth to another, are — 


most likely unaffected by th@ consequent changes of 
pressure. 

With regard to the temperature of the deep-sea water, 
the conditions which would affect animals are compara- 
tively simple. Nearly all over the ocean the temperature 
at 500 fathoms is as lowas 40° F., and this is the case 
even immediately under the equator in the Atlantic and 
Pacific Oceans. Below 2,000 fathoms the temperature is 
never more than a few degrees above freezing-point, ex- 
cepting in the peculiar cases of land-locked seas, such as 
the Sulu Sea. 


ae 


a 
es 


pes 4 


Se 
‘eB nS cy, Fe Reena eran? 


AE moe 


FEL Fe DH a 
TI en mat 


Se et ee oe 


x 
3 
è 
f 
? 
į 
i 
$ 
2 
į 
s 
4 


Ee s 


WE ESET Bie 


Py ee ae BO 
TPG ~~ 


ns 





Fic. 1.—Japanese dredge in action. 
. 

At comparatively small depths in the sea it is almost 
certainly entirely dark so far as sunlight is concerned. 
Prof. Forel found that in the Lake of Geneva, even at a 
depth of only 30 fathoms, photographic paper was entirely 
unacted on after protracted exposure. We can hardly 
believe that the red, green, or yellow rays can penetrate 
sea-water much further than those to which ordinary pho- 
tographic per is sensitive, It may safely be assumed 
that sunlight is entirely absent at a depth of 200 fathoms, 
probably at a much less depth. We dredged blind crus- 
tacea at a depth of 120 fathoms, and a blind isopod is 
found in the Lake of Geneva at a depth of about 55 
fathoms, 

In depths of 500 fathoms almost everywhere, every- 
where in over 1,000 fathoms, there must be entire 
absence of any currents in the water? Any movement 
taking place in the water at that depth must be of a 
molecular nature*only, excessively slow and quite imper- 
ceptible to animals. 5 

Altogether the deep sea, cold, dark, and still, must b 
about the slowest place to live in that can be imagined. 

I now turn to the consideration of deep-sea dredging. 

The dfedge is an ancient contrivance of fishermen of a 
very wide distribution. It is used in Japan, and the 
accompanying amusing figure (Pip 1) is taken fom a 
wooďcut im a Japanese book on the principal land and 
marine food products of Japan, In itea fisRerman is 
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shown quietly smoking his pipe whilst his dredge tows 
astern catching bivalves (either a Cardium or a Pecten). 
For the sake of cleargess the artist has represented the 
dredge as partly raised out of the water. On the i 
is the description, whith gny friend, Mr. F. V. Dickins, 
has ) for me. e dredge is described as a 
basket net which is dragged from the stern of a boat 
scratching up sand and mud and the shell fish. The 

articular shell fish here being caught are explained to 
Pie been formerly considered poisonous, and it is said 
that they are even now not considered very good, and are 
never usgd in gentlemen’s kitchens. 

A great step in advance was made on board the 
Challenger in the introduction by Sir George Nares of 
the trawl-net as a substitute for the dredge in deep-sea 
investigation. Syill*both the sounding and trawling 
apparatus used on board the ship were very imperfect in 
comparison with the apparatus now employed. Mr. 
Alexander Agassiz, following Sir William Thomson’s 
improvements in methods of sounding, has introduced the 
use of wire rope for trawling with, instead of the hempen 
rope which we used. The wire rope has most important 
advantages. It ay sme only one-ninth of the space of 
the hempen rope on board the ship, being only one inch 
and a sixteenth in circumference. It is of galvanised 
steel wire with a hemp core. It is not as big as my little 
finger, and contrasts favourably with the large trawl ropes 
of the Challenger. The wire rope is heavy in the water, 
and need not be weighted when in use like the old rope. 
Moreover it can be let run out and be wound in at such a 
rate that three or four hauls can be got in one day in depths 
over which the Challenger consumed a whole weary day for 
one haul.! Mr, Agassiz has also improved the trawl-net. 
Gur trawl was an ordinary beam trawl which might fall on 
its back on the bottom and be towed along in vain. This 








Fic. 2.—Mr. A. Agassiz’s deep-sea trawl. 


one is, as will be seen from Fig. 2,2 reversible. It has 
two beams instead of one, as in the old pattern, and these 
are fixed to the irons midway between the two margins 
of the mouth of the net, one of which will scrape the 
bottom on whichever side the trawl may fall. My. Agassiz 
has also used with great success a simple iron bar with 
twelve or fifteen swabs fastened on to it, and towed ina 
transverse position, With this machine he brought up on 
one occasion no less than 124 Specimens of two large 
species of Pentacrinus at one haul. 

I pass now to the consideration of life in the deep sea. 

As Prof. Weismann of Freyburg well said in a lecture 
on the animal life of Lake Constance, “The sea is the 
birthplace of all animal and plant life ; from it animals 
and pee bave spread themselves on the land and into 
the tres ters which permeate it.” This birthplace of 
the various forms of life lay, no doubt, in shallow water 
on the coasts, and thence has taken place the colonisation 
oi tia deep sea on the one hand and of the land on the 
other. e 

It is only animgls, however, which have[made their way 
into deep water. The absence of sunlight at great depths 
is entirely prohibitive of the existence there of plants, 
As far as I observed we did not dredge any sea-weed in 
the Challenger E ition from a greater depth than 33 
fathoms. Edward Forbes, however, found ordinary sea- 
weeds in the Ægean Sea down to a depth of 79 fathom$, 
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though they were very scarce at thet depth, and may 
possibly not have grown there, and Dr. ter 
dredged Corallinaceze in abundance in 150 fathoms in 
the Mediterranean? The question of the exact limit 
of the different species cf sea-weeds in depth, aħd of the 
absolute limit of plant-life altogether in the sea, is one 
of great importance, and which has received but little 
attention. It could easily be worked out by any yachts- 
man on our coasts, 

In considerable depths only one plant is known to exist. 
It is a lowly-organised parasitic fungus, which infests 
corals, boring finely-ramified canals in their hard sub- 
stance. This plant was found by Prof. Martin Duncan? 
in corals dredged from over 1,000 fathoms. Fig. > 





FiG. 3.—Achlya penetrans, Duncan. 


gives a view of its appearance taken from Prof. Duncan’s 
illustrations ; you would hardly recognise it as a plant. 
It consists simply ofa ramified mycelium and small spores. 
Like some other fungi which live in mines and cellars, 
it is able to live in the dark, because it nourishes itself 
upon the tissues of its hosts. It belongs to the same 
genus as a fungus that attacks the salmon in our rivers 
and kills them, and is hardly to be distinguished from 
that plant. It is an extremely ancient form, and infested 
corals even in Silurian times. 

Though plant life is so meagre, animal life is abundant 

. 





F. nat ‘cola (Mosgley). Attached <n Spon: ob ani Yoke. 
Bh preie sang Se > Ear (Moseley). 
in the deep sea. There are hardly any of the groups of 
invertebrate animals which inhabit our shores which are 
not represented in deep waters. «lhe only ones which I 
pow of as absent as far as yet observed, from depths of 
say 1,000 fathoms and more, are ee _worms, and 
certain minute animals such as Rotifers, digrades, and 
JafuSoria, ‘It is quite possible that these minute forms 
1 Proc. R, Soc., 1872, p. 587. 2 Proce R. Soc., 1876, p. 238. 
3 Quart. Jour. Geol. S@, 1876, p. 203- 
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may exist in great gepths, but it is as well to note that we 
have not as yet been able to detect them, possibly from 
want of adequate means and of proper sank, 

Many genera of animals, and even some species have a 
vast range of depth in the sea. Some of the animals 
common on our sea-shores are represented in very great 
depths by very closely allied species. As examples may 
be cited two sea anemones from deep water. The close 
resemblance of these to forms common in our aquariums 
will be recognised at once. 

The one, Actinia abyssicola (Fig. 4), from 1,350 fathoms, 
belongs to the same genus as the commonest anemony 
exposed on the rocks all round our coast at low tide. In 

¿the deep sea, in the lack of rocks for it to spread its disc 
out flat upon, it is obliged, as in the specimen figured, to 
cling round the dead stem of an Alcyonarian coral, or to 
clasp some similar support. The other anemony (Fig. 5) 
belongs to*the genus Edwardsia, also found on our 
coasts, and nearly rasembles the English species, though 
it comes from 600 fathoms, It has a long cylindrical 
body, and covers its skin with a coating of small shells 
gathered from the bottom mud. 

A curious sea-anemony of the genus*Cerianthus, may 
also serve as an illustration. This anemony uses its thread- 
cells, which other anemonies and jelly-fishes use, as 
bathers know, to sting with, to build itself a house. It 
produces the cells, which are extremely large, in great 
quantity, felts the threads together, and thus constructs a 
tube in which it lives, burying the tube in the mud, and 
SS mapa] itself at the mouth ready to dart down into 
safety when alarmed. The tube is about 44 inches in actual 
length, and is covered with small foraminiferous shells 
from the bottom, woven into it. A closely-allied species 
lives in shallow water in the Mediterranean, and I found 
abundance of a huge species with the tube four times as 
long expanding its tentacles in a depth of only a foot of 
water at low tide in the full glare of a tropical sun at the 
Philippine Islands in water which felt quite pot to my feet. 
Yet this deep sea form, which differs from the others in 
little except its size, was dredged from 2,750 fathoms, 
and inhabits a region absolutely devoid of sunlight, and 
with a temperature always close on freezing point. 

The simple coral, Bathyactis symmetrica, of which the 
accompanying figure (Fig. 6) represents a large specimen, 
magnified to three times the natural size, ranges through 
all depths from 30 fathoms to 2,900 fathoms, or three 
miles and a quarter, almost the greatest depth from which 
living animals have been obtained. The coral has a world- 
wide range, occurring in all parts of the Atlantic and Pacific 
and in the Indian Ocean. It varies very much in size, 





some specimens being extremely minute, but I have been | 


unable to discover any relation between the size and the 
different conditions under which the various specimens 
lived. The size does not depend on depth, temperature, 
or the quality of the bottom, as far as I can make out. 

When I speak of a coral I shall refer only to the skeleton 
of the animal. The figure above represents the hard 
skeleton of an animal like & sea-anemony. The soft 
tissues have been entirely removed. 

In the cases of all groups of invertebrate animals, 
annelids, mollusca, crustacea, wg find numerous similar 
instances of the wide range of modern shore genera, and 
even species into very great depths. For example, as 
Mr. Davidson shows, the Brachiopod 7erebratula vitrea 
ranges from 5 to 1,456 fathoms, whilst the genus Wald- 
heimia ranges from shore to 2,160 fathoms, and Discina 
from 50 to 2,425 fathoms. As Mr. P. H. Carpenter has 
shown, the genus Antedon of our coasts ranges gqwn to 
2,900 fathoms. Among$t the Ophiuridg, asappears from. 
Prof. Lyman’s report, the genus Amphiura ranges fronr2 tò 
2,650 fathoms. Ẹyof. Ehlerg long ago showgd that deep-sea 
annelids and Gephyreans belong mostly to shallow-water 
genera. Myriochele occurs in 2,900 fathoms, Priapulus iff 
2,750 fathoms, Balanoglossus in 2,50p fathoms, and Dr. 
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McIntosh has given me similar instances, and informs me 
that the common shallow-water annelid, Lumbrico 
Jragilis, ranges down to 1,780 fathems. From Mr. À 
Watson’s account of the mollusca of the Challenger 
Expedition it appears thatęthë common shore genus 
Dentalium ranges down to 2,600 fathoms. Amongst 
crustacea Peneid and Caridid shrimps extend to all 
depths, whilst the barnacle Scalpellum ranges down to 
2,850 fathoms. 

Although many forms have this wide range, there are 
certain well-marked deep-sea forms which are not met 
with in shallow water unless in Polar regions. 

The accompanying figure (Fig. 7) tepresents a beautiful 
simple coral, Odontocyathus coronatus, from 390 fathoms 
off St. Thomas, in the West Indies, immediate allies of 








yw 


Fic. 6.—Bathyactis symmetrica. ‘Three times the natural size. ‘Viewed 
from above and edgewise. FA 
which have not been found in shallow water. The coral 
is remarkable for having a wide flat base with tooth-like 
spokes all round its edge, no doubt a contrivance for 
keeping it upright as it rests on the mud at the sea bottom, 
The genus of corals, Stephanotrochus, may alsoebe cited 
as confined at present, as far as knowne to deep water. 
Four species of the genus were dredged by the C; nger 
in from 410 to 1,0a0 fathoms. All but one of them, which 
was obtained off New South Wales, were dredged in the 
Atlantic. The species here figured (Fig. 8) Stephano- 
trechus didtlema was from 1,000 fathoms off the Azores. 
here being scarcely any difference in the conditions 
of life from a depth of 500 fathoms ddé®nwards, the deep- 
sea fauna exhibits no zones of distribution in depth. Its 
upward limit rises in some parts of the world higher 
towards fhe coast line, in others liee lower, accordmg to 
the varying génditions of light temperaturg-currents and 
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food. Inthe higher latitudes it approaches shallow water. 
In the Straits of Magellan we dredged blind crustacea 
and other elements ofthe deep-sea fauna in 120 fathoms ; 
but even in the tropics the deep-sea fauna is met with at 
comparatively small depths. Off St. Thomas in the 
Danish West Indies, for éxample, deep-sea animals are 
extremely abundant at 450 fathoms. 

From the upper limit of range the deep-sea fauna, 
speaking generally, extends downwards . continuously, 
without break or defined limit of range of species or 
genera. We had not in the Challenger time to make 
series of dredgings to determine the upper limit of the 
deep-sea fauna. Ie may lie in the places cited much 
nearer to the surface than stated. At Cebu, in the 
Philippines, far within the tropics, vitreous sponges occur 
in abundance at 23 fathems, and the deep-sea fauna may 
almost be said there to reach that upper limit, although 
the temperature at that depth is as high as 70° F. Mr. 
Agassiz,‘ who has so thoroughly explored the deep-sea 
off the east coast of North America and the West 
Indies, concludes in his latest report that the range of the 
deep-sea fauna should be carried as high as 300 or 350 
fathoms. He terms the fauna extending from the shore 
to 150 fathoms the littoral fauna, whilst from the 100- 
fathom line to the 400-fathom line extend species which 





Fic. 7.—Odontocyathus coronatus (Moseley). 
Magnified to twice the natural size, 


which we have to deal are shown, by containing ripple- 
marks and otherwise, to have been formed in shallow 
water,? but many geologists are, I believe, opposed to his 
views in this matter. 

A most important feature of the deep-sea fauna is that 
it is world-wide in its distribution. I have already 
referred to a species of coral, Bathyactis symmetrica, 
which ranges all over the world. Fig. 9 represents 
another coral, Cryfiohelia pudica, which is a hydroid 
allied to the jelly-fishes which float on the sea-surface, 
and not to sca-anemonies like the other corals I have 
shown. This is the common skeleton of a highly complex 
colony. Each of the small swellings on the branches 
contains a group of animals. In the centre of each group is 
lodged an animal with a mouth and stomach, and all round 
were others without mouths. .The latter catch the food 
and give it to the central animal, which digests it and 
nourishgs them and the whole coral tree by means of a 
complex system pf canals, Other animals perform solely 
the function of rearing the young. The fully-developed 
larva are worm-like, and when rea 
away to found each a new colony. For corals, like us, 
travel in their youth and sċe the world, and become 
stationary like us only in later life. Each group of 
animals is cevered by a protective lid, hence the namé of 
the coral, Cryptolelia. It occurs all over thg world in 
from 350 to 1,500 fathoms. 

Some few deep-sea forms appear to have a restricted 
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are neither littoral nor have the wide geographical distri- 
bution belonging to forms found below that depth. We 
might term the inhabitants of this interval the intermediate 
fauna, Dr. Günther tells me that he has arrived at 
similar conclusions from his examination of the deep-sea 
fish collected by the Challenger e ition. Below 350 
fathoms no zones of depth are to be madeout in their 
distribution. 

The geological bearings of these facts are all-important. 
We shall never be able to tell from the fossil contents of 
strata whether they were deposited at 400 or 2,500 
fathoms. Even more, since some species and very many 








escape and swint 


genera range at present from the shore to vast depths, 
many forms now restricted to deep water may former] 
have lived in less depths, and most probably did so. 
Moreover as the present deep-sea fauna varies so much 
in upward range in different places and climates, so also 
probably did it vary in geological times. We ean therefore 
not even form conclusions of awy value from these 
grounds as to the depths at which a deposit was formed, 
from 400 fathoms upwards, until the region of reef-coral 
and plant-life is reached, We must rely on other 
evidence, 

The question would not be one of much importance if, 
as Prof. Geikie concludes, all the geological deposits with 





Fic. 8.—Stephanotrechus diadema (Moseley). Onee and a half the natural 
size. 


| range. I say appear, because we have dredged some few 


as yet only from —one locality, but so little deep-sea 
dredging has been done that probably these will be found 
elsewhere in the future. 

No better instance of the world-wide range of deep-sea 
forms can be cited than the fact that Portuguese fisher- 
men fishing for deep-sea sharks in 450 fathoms off the 
coast of Portugal bring up the Glass-rope Sponge entangled 
on their lines, and that Japanese fishermen fishing off 
Inosima in more than 300 fathoms catch sometimes a 
shark of the same genus as that caught by the Portuguese, 
and bring up at the same time an almost identical sponge. 
The sponge reached England first from Japan. 

There is absolutely nothiag to restrict the geographical 
range of animals in the deep sea. Dr. Wallich, the 
pioneer of deep-sea research, eighteen years ago recog- 
nised the deep homothermal sea “As the great highway 
for animal migration, extending from y to pole.” Below 
500 fathoms it is everywhere dark and cold, and there are 
no ridges that rise on the ocean bottom to within 
fathoms of the surface,’ so as to bar the migration of 
animals in the course of generations from one ocean to 
another, or all over the bottom of any one of the oceans. 
The „apparently shallow barriers seen in the map of 

Atlantic ande Paçific have over*1,000 fathoms of water 
apon them. 

Were there gny variations ip the,condjtions of life such 
as to restrigt certain animals to very great depths, as moun- 
fain plants are restricted to certain y on land, then 
we might expect tp find a peculiar fauna in the deep 
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depressions, and especially in the deepest hollows on the 
bottom of the sea, where the water is over 4,000 fathoms 
deep ; but such is not the case as far as we know. The 
deepest depressions lie in the North Pacific, the deepest 
of all beigg one close to the Kurile Islands, the soundings 
there being 4,655 fathoms. 

Mr. Alexander Agassiz has glanced over and helped to 
sort the whole deep-sea collection made by the Challenger, 
and he believes that the collection made by the successive 
dredgings of the United States Government in deep water 
off the eastern coast of the United States and the West 
Indies contains almost all the types dredged by us all 
over the world. No better proof of the ubiquity of deep- 
sea species could be given. We got quite tired on the 
‘Challenger of dredging up the same monotonous animals 
wherever we went. 

Manyaniwals which occur in deep water in temperateand 
tropical regions occur in shallow water in high latitudes. 
Hence it is usually concluded that an Arctic or Antarctic 
fauna has colonised the deep sea ; but probably it is also 





Fic. g—Cryptohelia pudica (M.Edw.& H.). Twice the natural size. 


the case that deep-sea forms have moved up into shallow 
water in polar regions, pense there the temperature is 
low and the water is dark dufing most of the year, both 
from the absence of sun or the obliquity of its rays, and 
because of the covering of the water by ice and snow. 
Probably colonisation has taker place in both directions. 
Some of the identical animal forms occurring at New 
Zealand and Great Britain may have moved up from deep 
water at both places. ° 

The higher we rise into shallow water above the limit 
of the deep-sea fauna, the more restricted becomes the 
geographical range of the species occurring. I may cite 
an instance. Off the Aru Islands in the Mala Archi- 
pelago we dredged in 129 fathoms at*the same haul E 
number of corals and other animals, nearly all of whic 
we did not fird elstwhete, and which®l believe Mr, 
Agassiz has not found off the American coast? Palé 


(To be continued. y% 





NOTES 

We are sure our readers of all shades of politics must regret 
that Sir John Lubbock has lost his seat În Parliament. We have 
nothing to do with the immediate cagises of his defeat, but for 
the sake of science and enlighten legislation we trust he may 
find some other constituency liberal enough in the best sense of 
the term, to choose him as its representative, Meantime his 
loss is to some extent made up for by the election of Prof. 
Maskelyne, though we trust the latter’s duties as a legislator will 
not lead to the neglect of what we consider his much higher 
function of original research, © 

WE have some further details concerning the new agricultural 
college about to be opened near Salisbury, Mr. John Wrightson» 
for many years Professor at Cirencester,*and well known for his 
contributions to scientific agriculture, is converting his house and 
extensive farm near Downton into an institution which shall 
combine lands worked by himself with a teaching staff mainly 
composed of experienced professors once at the Royal Agricul- 
tural College. There is plenty of room, not for one new college 
only, but for half a dozen; and the present scheme commends 
itself to us in many ways. We feel sure that it will work in 
friendly rivalry with Cirencester, avoiding its mistakes while 
profiting by its experience. We would suggest that some shorter 
title than the ‘‘South Wiltshire and Hampshire Agricultural 
College ” should be found for the new institution, 


WE understand that Prof, Boyd Dawkins, F.R.S., of Owens 
College, Manchester, has accepted an invitation to give a course 
of lectures at the Lowell Institute, Boston, Mass., in October 
and November of this year. 


Tue eighteenth meeting of the delegates of the French Sociét®s 
Savantes took place at the Sorbonne gn March 31. M. Regnier, 
President of the Archeological Section, was the president at the 
inaugural sitting. He was assisted by M. Milne-Edwards, President 
of the Science Section, and M. Delisle, President of the Historical 
Section. In his speech the President spoke in some detail of the 
heliographical reproduction of old manuscripts published recently 
in England. The Section of Science was divided as usual into 
three commissions. M. Allegret, Professor of the Faculty of 
Lyons, was appointed President of the Commission for Mathe- 
matics; M. Filhol, Professor to the Faculté des Sciences of 
Toulouse, President of the Commission for Physico-Chemical 
Science ;*tind M. Cotteau President of the Commission of 
Natural Sciences. The General Sitting of Sciences were presided 
over by M. Milne-Edwards, assisted by M. Faye and M. Wurtz. 
The distribution of prizes took place on Saturday, April 3, under 
the presidency of M. Ferry, the Minister of Public Instruction, 
Prince Oscar of Sweden, Prof. Nordenskjöld, and Capt, Palander 
were present, and greatly cheered by undergraduates and 
spectators. Except the allusion to the high rewards, the speech 
of M. Ferry was almost entirely confined to educational topics, 
According to the proposals of the Commission of Sciences 
gold medals have been awarded to Dr, Crevaux for his explora- 
tions in Tropical America, M. Crova, Professor to the Faculté 
des Sciences de Montpelier, and M. Violle, Professor to the Faculté 
of Lyons, for their works in Physics; M. Pierre, as Djrector of 
the Botanical Garden of Saigon “(CochingChina), and MM. 
Chantre and Falsan for their studies of the old glaciers of the 
Rhone. . 

Tue Italian Minister of Agriculture” and Commerce has 
decided to pfesent to Parliament a project for executing a great 
geological map of the kingdom, The expense is calculated at 
6,000,000 francs, e 

Suocks of earthquake were felt at Tenez, on the Algerian 
coast, gn March 2, at 8.30 p.m., and at Orleansville and,Tenez. 
on the 25%, ft 5.20 a.m, 
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cholera of Adolf Biermann, the Curator of the Royal Botanic 
Garden, Calcutta. . 


Ox the 1st inst, the Geglogical Society of France celebrated 
the fiftieth anniversary of its Sundation. 


THE annual meeting of the Paris Physical Society took place 
on April 2 in the large hall of the Société d’Encouragement. It 
was very well attended, the hall having been lit by ten Werder- 
mann lights, which worked with great regularity and gave a very 
pure illumination, Very few new experiments were made. We 
must noti€e, however, a new use of M. Trouve’s polyscope. M. 
Trouve placed his electrical polyseope in the stomach of a fish 
swimming in an aquarium,’ and without its seeming to suffer any 
inconvenience, it radiafed alight equal to one common candle. 


In various works. on botany M, Alph. de Candolle has 
remarked (Arch. des Sciences, March),:there are enigmatical and 
even unintelligible descriptions, which it would have been better 
not blish.. And this is the case not only with incompetent 
writers, but with those of the first rank, He gives a list of 
Species dubie, &c,, from vols, xiv. to xvii, of the Prodromus 
{published 1856-1873), referred to their authors (deceased), care 
having been taken to attribute each enigma to its true origin. 
Those volumes of the Prodromus contain 11,056 species classed 
awd described, and the enigmatical amount to 562, or about 5 
per cent, It is noted that there are pretty large proportions of 
enigmas (1) in certain authors who have written much, as Blume 
(66), Miquel (9), Roxburgh (20), Kunth (19), Sprengel (17); 
(2) in authors who havė published only one or two volumes, or 
even simple memoirs, such as Blanco (32), Opiz (28), Loureiro 
#5), Don (14), Noronha (11), Griffith (11), Hamilton (11)... 
Martens and Galeotti (4). (The extent of the writings must be 
taken into account.) Three great naturalists who have written 
much, viz., Linnaeus, Lamarck, and Brown, stand together about 
the middle of the list, with the numbers 7, 9, and 8 severally, 
M. de Candolle refers further to a document by Endlicher, in 
which that naturalist gives a list of enigmatical genera, amounting 
to 109 out of the 6,895 genera known in 1840, or about 14 per 
cent. Analysis here shows that the incapable or mediocre 
authors have given most enigmas., Père Vellozo (29) is most 
prominent in this respect, and a regret is expressed that he, with 
some other culpable gères (Blanco, Loureiro, &c.}, did not con- 
fine themselves to writing homilies. The troublesome result of 
certain publications has naw rendered botanists more prudent. 








Tue Belgian Academy of Sciences has announced the follow- 
ing subjects of prize competition for 1881 :—In mathematical 
and physical sciences: 1, Extend, as much as possible, the 
theories of points and straight lines of Steiner, Kirkman, Cay- 
ley, Salmon, Hesse, Bauer, to properties which are, for superior 
plain curves, for surfaces and for twisted curves, the analogues 
of the theorems of Pascal and Brianchon, 2. Extend to eight 
points of a curve of the third order the anharmonic property of 
four points of a conic, 3. New researches on the spectrum of 


oxides, chlorides, and bromides of barium, calcium, and stron- | 


tium, whose absolute purity has first been proved by chemical 
analysis, e In natural sciences: 1. New researches on the ger- 
mination of seeds especially on the assimilation of nutritive 
deposits by the embryo. 2, New researches on development of 
Trematoda, from the histogenic and organdyenic point of view. 
3. New stratigraphic&ll, lithological, and palzontological re- 
searches fitted to determine the arrangement or order of succes- 
sion of. layers gf the formation named Ardennais by Dumoft, 
and at present considered as Cambrian. The value of the medals 
awarde ll be 600 francs for each question. Memoirs (which 
may be in French, Flemish, or Latin) are to be sent in, with 
mottos as ustal, before August 1, 1881. (A prize qyestion on 
torsion is geservegd for the programme of 1882.) °, 
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THE Gardeners Chronicle regrets to hear of the decease from 
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From the following extract from the P/apter’s Foursal, quoted 
in the Barbados Globe of March 8, it will be seen that science 
has reached that remote colony :—‘‘ Those who are interested in 
the agricultural prosperity of Barbados will have observed with 
pleasure the increased attention that has of late beeif paid here 
to the application of the methods and improvements of scientific 
agriculture to the raising and reaping of our staple crop, The 
planter is more and more fully realising the fact that, if he is to 
hold his own in the face of the competition that.is springing up 
all around him in the field where his supremacy was once un- 
questioned, he must persistently and patiently invoke the aid of 
the processes and the discoveries which science offers to those 
who seek her. Hence it is that we have now, under the proy 
visions of the Education Act, 1878, an Island Professor of 
Chemistry ‘and Agricultural Science; that there is besides a 
private analytical chemist resident amongst us; and that. the 
Barbados. Agricultural Society has appointed a Chemical 
Committee, which has for some months been steadily engaged in 
doing good, though unostentatious, work in obtaining analyses 
of manures and similar matters, The result of these movements 
is seen in the erfouraging fact that the prudent planter, in 
purchasing his foreign fertilisers, is more careful in inquiring 
into their quality, and, as a necessary consequence, the agents 
for the better class of manures are willing to meet his require- 
ments by placing before him satisfactory analyses of the articles 
which they offer for sale, There prevails therefore in the manure 
market a better condition of things both for the bayer and for 
the honest vendor—the former receiving more value for his 
money, and the latter running less risk of being undersold by 
the fraudulent maker of ‘sophisticated’ manures,” 


In consequence of the general election it has been considered 
advisable to fix the date for the Conference on the Progress of 
Public Health—which has been held annually by the Society of 
Arts since 1879—somewhat later than was originally intended, 
or than has been the case in former years, It will therefore be 
held in the beginning of June. A programme of subjects for 
discussion has been drawn up by the Executive Committee, and 
will be submitted to the Conference. The following are the 


| subjects included ;—1. The development of Local Government 


administration, especially by the constitution of County Boards, 
2, The extension of the powers of the local authorities of urban and 
rural sanitary districts, Amendments in the Public Health Act. 
3. Sanitary inspection and classification of dwellings, 4. Amend- 
ments in the Rivers Pollution Prevention Act. 5. The advisa- 
bility of strengthening the administrative organisation of the 
Local Government Board. Local Government Board Adminis- 
tration Areas, 6, Further suggestions by sanitary authorities, 
The programme will also be issued to sanitary authorities 
throughout the kingdom. It is not proposed to make any 
attempt to procure papers which may be read and discussed ; 
but the Committee state that they will be glad to receive any 
communications containing fregh information or giving accounts 
of progress made since the last Conference. Such communica- 
tions, if approved by the Committee, will be printed and circu- 
lated at the Conference, bet it is probable that time will not 
admit of any discussion being taken upon them, 


THE Scientific Commnitteg of the Royal Horticultural Sociefy, 
having appointed a committee to collect evidence and report 
the effect of the past severe wintersrand cold summer on trees, 
shrubs, and plants, will be glad of the co-operation ofall horti- 
culturist interested. in the subject, whether members of the 
Jeciety or not, Forms are in [preparation for filling up, and 
may be had on application to the Secretary, South Kensington, 

. 


e 

e WE regret to hear that the University of St. Andrew's is in 

such difficulties that it has been resolved to reduce the salaries of 

the professors to a comsiderable extent for some years, unless her 
es 
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old alumni and other friends come to the rescue, A large part 
of the income of the University is derived from the farms which 
form part of its endowment, and the recent depreciation of this 
kind of Property has seriously affected the moderate income of 
the University, which we hope will be able to weather the 
storm. 


THE University of Buda-Pesth, which was founded in 1635, 
intends to celebrate, on May 13, the hundredth year since its 
revival and development by Maria Theresa. There will be a 
thanksgiving service in the morning and a grand academical and 
civic procession through the stieets, An oration will be delivered 
and an ode recited, and there will be a banquet, to be followed 
by’a grand ball. In honour of the occasion medals will be 
stuck, honorary degrees will be conferred on distinguished men, 
and a work by the Hungmian Minister of Justice, Pauler, 
describing the work of the University during the last 100 years, 
will be published, Ad 


In consequence of the unavoidable absence of Dr. C. W, 
Siemens, his paper at the Society of Telegraph Engineers, on 
«The Application of the Dynamoelectric Current to the Fusion 
of Defractory Materials in considerable Quantities,” which was 
to have been read on the r4th inst., is postponed until the 28th 
inst, The papers to be read will be seen from our Diary, 


BAUMGARTNER, the inventor of a navigable balloon, having 
three cars attached, each with ten or twelve wings, set in motion 
by a crank, has attempted an ascent at Leipzic. On the rope 
being cut the balloon rose very slowly, skimming the house-tops, 
whereupon the two assistants jumped out of the centre car in 
alarm, The balloon shot up to a great height, then burst and 
fell- Baumgartner was not seriously hut, and is resolved on a 
second experiment, 


Tue ship Border Chief, which airived at Melbourne from 
London on February 14, reports seeing an iceberg d very large 
proportions in lat. 47° S. and long. 52” E. This ice island was 
considered to be about 250 feet high and about five miles in 
length. Another vessel, it is stated, struck an iceberg on March 26, 
in lat. 46° N., long. 48° W., and sank next day. A Cardiff 
steamer on her homeward voyage from New York encountered 
an immense mass of drift-ice, which it took forty-eight hours to 
get clear of ; in steaming through ıt she received several injuries, 
No fewer than 100 icebergs are stated to have been seen on the 
passage. 


THE season is extremely rainy in Algeria, and an almost 
unexampled occurence has taken place; mundations have 
destroyed some houses at Nemours, and the traffic on the 
railway from Arzew to Saida has been obstructed by the fall of 
rocks undermined by the recent rains. A magnificent crop is 
anticipated, and travelling in the Sahara will be exceptionally 
easy this summer. 


We have on our table the follotving works :—‘‘The Field 
Naturalist’s Handbook,” Rev. J. G. Wood and Theodore Wood 
(Cassell); ‘‘ Water Analysis,” E. Frankland (van Voorst); 
“ Botany for Children,” Rev. G. Henslow “(Stanford) ; “‘ Eth- 
nology,” J. H. Painter (Baillière); ‘‘Guide to the Electric 
Testing of Telegraph Cables,” V, Hogkier (Spon); “The In- 
fluence of Colloid upon Crystalline Form and Cohesion,” Dr. W. 
M. Ord (Stanford); ‘‘ Introduction to the Science of Language,” 
2 vols., A, H. Sayce (Kegan Paul); ‘‘Indian Notes,” F, K. 
Hogg, M.D, (Churchill) ; Publications of the Cinginnat® Ôb- 
servatory ; ‘‘Micrometrical Measurements of Double Stars;? 
“<The Constitution of the Earth,” R. Ward (G. Bgl and Sons) ; 
‘*The Disestablishment of the Sun,” John Bland {Sprague 
and Co,); “Abbildungen von Vogel-skeleten,” Dr, A. B. 
Meyer (Dresden) ; “A Criticism of Dr, Croll’s Molecular Theory 
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of Glacier Motion,” J. J. Harris Teall (Simpkins) ; ‘‘ Secret of 
a Good Memory,” J. Mortimer Granville (Bogue); Journal of 
the Royal Society of New South Wales, and Annual Report of 
the Depatment of Mines of New South Wales (Tribner) ; 
“í Notes of Observation of Injurioys ts;” “í Astronomie 
Populaire,” Camille Flammarion; ‘Practical Chemistry,” W. 
A, Tilden (Longmans); ‘‘The Sidereal Messenger of Galileo 
Galile,” E. S. Carlos (Rivington); “ British Marine Polyzoa,” 
2 vols., Thomas Hincks (van Voorst); ‘‘ United States Geo- 
logical Survey,” vol. xii. 1879; ‘‘ Testing Instructions,” vol. ii., 
Schwendler (Tribner); ‘‘ Physiology of Religion,” gat 1, 
Henry Lee (Triibner) ; ‘‘ Transactions of tle Cremation Society 
of England” (Smith, Elder); ‘‘ International Dictionary for 
Naturalists and Sportsmen,” E. Simpson Baikie (Trubner) ; 
“ The Geological Record for 1877,” @dited by W. Whitaker 
(Taylor and Francis); ‘‘Henry’s Contribution to the Electro- 
Magnetic Telegraph,” W. B. Taylor (Washington); ‘Die 
Beobachtung der Sterne, Sonst und Jetzt,” J. Norman Lockyer 
(Vieweg und Sohn); “Japanese Metric and English Weights 
and Measures,” Edward Kinch (Tokio) ; ‘ Annuaire. de l’Aca- 
démie Royale des Sciences;” ‘f Elements of Modern Chemistry,” 
Adolphe Wurtz (Swan, Sonnenschein, and Allen) ; ‘‘Géography,’_ 
Keith-Johnston (Stanford); ‘‘Philosophie Scientifique,” H. 
Girard (Trubner); ‘‘ Australian Orchids,” part 5, R, D. Fitz- 
gerald (Tnibner), ° 


Tue additions to the Zoological Society's Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mr. G. Kirby; a Prince Albert's 
Curassow (Crax alberti) from Columbia, presented by Mr. 
H. B. Whitmarsh; a West African Love Bird (Agapornis | 
pidlaria) from West Africa, presented by Mr. J. W. Gillespie; 
a Long-eared Owl (Asio otus), captured in the Red Sea, pie- 
sented by Dr. Wm, Anderson; a Greater Black-backed Gull 
(Larus marinus), European, presented by Mr. E. Thornhill; a 
Slow-woim (Anguis fragilis), British, presented by Mr, Leslie 
Jeyes; two Dingo Dogs (Canis dingo), two Red Kangaroos 
(Macropus rufus), two Vulpine Phalangers (Phalangista 
vulpina, vax.), two Mauge’s Dasyures (Dasyurus maugei), a- 
Short-headed Phalanger (Balidens breviceps), two Emus (Dromaus 
nove-hollandia) from Australia, two Common Wombats (Phas- 
colomys wombat), from Tasmania, a Weeper Capuchin (Cebus 
capucinus) from Brazil, a Horned Tragopan (Ceriornis satyra) 
from the South-east Himalayas, deposited ; a Feline Dourocouli 
(Myetipithecus vociferans) from South Brazil, a Rock Cavy (Cerodon 
rupestris), a White-spotted Rail (Rallus maculatus), an Orinoco 
Goose (Chenalofex jubata), a Brazilian Teal (Qmerguedula 
brasiliensis) from Brazil, purchased. 





GEOGRAPHICAL NOTES 


As might have been expected, Prof. Nordenskjold and his 
companions have met with an enthusiastic reception in Paris, 
both from Government, from the scientific societies, and from 


ei any member of the municipality of Londgn could tell who 
Nordenakjold*s, or what he has done, that Europe, except 
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surely, if the transition state of the Government excused inaction 
ort its part, the Geographical Society could have organised a 
meeting, even although a prince was not at hand to take the 
chair. Possibly after all our insular want of sympathy with 
foreign enterprise, howévey great, may account for the absence 
of that enthusiasm which greeted our own abortive expedition 
of three years ago. The English edition of Prof. Nordenskjold’s 
narrative will be published by Macmillan and Co.; it will 
appear simultaneously in English, Swedish, German, and French. 
M. J. PALMARTS has published at Brussels a phlet entitled 
‘© Projet d’Exploration au Pole Nord,” in which, after a pre- 
_ limina disquisition of a general nature, he expounds his plan 
for the construction @f a submarine apparatus to attam the object 
in view. The Zimes Naples comespondent states that the 
Cristoforo Colombo is now in couse of preparation for an 
exploring voyage in ¢hz North Seas. 


THE current number of the Geographical Society’s Proceedings 
contains Mr. i Thomson’s report of his journey from the 
head of Lake Nyassa to the south end of Lake Tanganyika, 
followed by Maj.-Gen. Sir M. A. S. Biddulph’s paper on 
Pishin, and the routes between India and Candahar, which 
furnishes a vast amount of new topographical information. In 
order to make this more readily intelligible, it is illustrated by 
some excellent wood-engravings from, we believe, the author's 
own sketches, and a good map of part of southern Afghanistan, 
constructed from surveys made during the late expedition, on 
which the unexplored country to the east is usefully indicated. 

«A proposal is made by Admiral Ryder to found medals for the 
encouragement of surveying by naval officers, which the council 
of the Society, after careful consideration, think had better be 
placed in other hands. Among the remaining matter is Dr, 
Holub’s address on the subject of the Marutse-Mabunda empire, 
but the publication of the map to illustrate his former paper 
appears to be unavoidably postponed, 


Ir is stated that a new Belgian expedition is to leave this 
month for the purpose of establishing commercial stations along 
the Congo, 


M. SLATIN, an Austrian traveller, is about to visit Dara, in 
Darfur, and proposes to explore the country to the south of 
Hofrat-el-Nahas and Kalaka, MM. de Muller-Capitany and de 
Lucken have recently left Cairo for Mascowah, whence they 
intend to visit the region bordering on Northern Abyssinia. 
After spending a year there they will direct their course to 
Fazokl, by way of Valkait and Gallabat, and ‘they will then 
endeavour to penetrate southwards into the Galla country. 


MM. PoPELIN AND CARTER, with the second Belgian Expedi- 
tion, have arrived at Karema, M. Cambier’s station on Lake 
Tanganyika, but it ıs said that only one elephant has survived 
the journey. Under the auspices of the King of the Belgians an 
establishment is to be formed in Eastern Afiica for the capture 
and training of elephants. A further Belgian expedition is to be 
despatched to Karema under Capt. Raemaekers and his brother, 
who will take with them three artisans and also a small steamer 
for use on Lake Tanganyika, 


THE French Committee of the International African Associa- 
tion have despatched M. Bloyet to Zanzbar to undertake the 
formation of their station in Usagara, 


CoL. GoRDON-PASHA has recently informed the Church Mis- 
sionary Society that the Bd aie military station on the Uganda 
frontier had been moved back, and that consequently the country 
between Egypt and Mtesa’s kingdom is in an unsettled and 
insecure state, being overrun by Kaba Rega’s men. The road to 
the Vjctoria Nyanza by way.of the Nile is therefore not now 
practicable: The two members of the Nyanza Expedition, the 

ev. C. I. Wil€on und Mr, Felkin, with three Waganda chiefs, 
are expected to arrive in England during the pretent monthgas 
they had reached Suakim on March 1@ Mr, Wilson will thus 
be the first ishman, since Speke and Grant, who has 
resed Africa from Zanzibar to Uganda, and thence down the 

e. 


Harr CARL Lgup gives some striki 
of the hatred that exists between the 
the Mexican Creoles. He shows how important the exploration 
of the country would be, but the explorer must take his life in 
bif hand, 
interesting details of Mr. C. M. Doughty’s gurntys in North 
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THE leading contribution to the ney number of the Annales 
de PExtréme Orient 3 Count Meyners d’Estrey’s paper on 
Sumatra, being a communication recently made by him to the 
Société Académique Indo-Chinoise, 


THE new part of Ze Globe contains a suggestive ‘paper on the 
rôle of missionaries, looked at from a geographical standpoint. 


On the 16th inst. Prof, Vambéry is to read a paper at the 
Society of A:ts on ‘‘ Russia’s Inflnence over the Inhabitants of 
Central Asia during the last ten years.” Prof. Vambéry’s 
intimate knowledge of Central Asia lends grert value to anything 
he may say, though it is well known his opinions are rather 
violently anti-Russian. He is coming to London expressly to 
read the paper, and is expected here on the 13th. Sir Douglas 
Forsyth 1s announced to preside at the meeting, 2 


ACCORDING to an evening contemporary the Moscow corre 
spondent of the -Xolnssche ung writes that a war between 
Russia and China may result in the occupation of Tchikislar, 
and that the fanatical Mahommedan population ‘sf Tchikuslar is 
the surest ally for Russia! At fwst sight this was rather 
confusing, but the further statement that Russia ‘“‘has a pre- 
tender for Tchikislar 1 petto—an elder son of Yakoob Khan,” 
inclines us to the belief that the writer may not impossibly he 
confounding K&hgar with Tchikisla: ! 








THE HISTORY OF MUSICAL PITCH: 


“ DITCH” is itself merely a sensation due to, and hence 
measured by, the number of double or complete vibra- 
tions, backwards and forwards, made ın one second of time by 
a icle of air while the sound is heard. It is convenient to 
call the pitch of a musical sound the number of vibrations to 
which it is due. ‘‘ Musical pitch” is the pitch of the ‘tuning 
note,” or that by which all other notes on an instrument with 
fixed tones is regulated according to some system of tuning or 
“temperament.” Of these, two are of prominent importance in. 
the history of pitch, the ‘‘Blean-tone” and the ‘‘ Equal,” the 
first being also frequently called ‘‘ unequal.” In mean-tone 
temperament, completed by Salinas in 1577, all harpsichords 
and pianos rere originally tuned in England till 1844, and all 
organs till 1854. It may still be heard on Green’s organs at 
St. George’s Chapel, Windsor, Kew Parish Church, and St. 
Katharine’s, Regent’s Park, and on a few country organs, Jt 
consists in flattening the Fifths of the scale sufficiently to make 
‘the major Thirds perfect, so as to sound without beats. As long 
as the player did not employ more than two flats or three sharps 
this answered very well indeed. But on introducing a third flat 
or fourth sharp he had to play them by substitution, and hideous 
noises, called ‘‘ the wolf,” were pruduced, and hence players have 
eed to accept the much less perfect equal temperament, in 
which the Fifths are scarcely perceptibly fattened, fand the 
major Thirds are made very much too sharp (producing the 
unpleasant “‘ grittiness” of the harmonium), because at any rate 
all the keys are alike and the wolves are reduced to cubs. 

It is convenient to consider A as the tuning note in all cases, 
but pianos and organs are usually tuned to C. The following 
relations give an easy sum in the rule of three for passing from 
A to C, and conversely. In equal temperament A 444, that is, 
the note A making 444 double vibrations in a second, corre- 
sponds to C 528, and conversely. In mean-tone temperament 
A 418 corresponds to C 509, and conversely, whereas for a per- 
fect minor Thid between A and C, A 440 corresponds to C 528, 
and conversely. 

Man’s memory of, pitch is generally weak and [short, though 
there are a few exceptiofis. Even in running down an octave 
unaccompanied singers will often flatten pitch, Hence some 
means of handing down pitch is necessary. The only carrlprs of 
pitch which need be notiged are the organ-pipe and the tuning- 

ork, which dates from 1711, so that for older pitches’ the 
organ-pipe is the sole, as it still is the principal, authority. Both 
pipe and fork alter with temperature. The pipe alters, roughly 
spgaking, by one vibration in every thousand for each degree 
Fahrenheitesharpening by heat hd flattening by cold, This is 
an extremely important change, and all pitches of organs must 
be reduced to one, standard temperature, for which 59°F. = 
e* Rea and abrid A on the same sub- 
ject Sorte the a a ped pig tte Pato, b Alexander J. 
Ells, F.R S, FSA. For a detailed authentication of the facts he 


menticned r nce raust be made to the Yournad of the Society of Arts for 
March 5 and Apri] 2, 1880. 7 
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15°C, =12°R, is here,selected and used. The toning-fork alters 
only by 1 vib. in 21,000 for each degree Fahrenheit, flattening 
by heat and sharpening by cold (the exact contrary to an organ- 
pipe), bnt this minute change may generally be disregarded, It 
is best, however, to reduce forks also to the same standard tem- 
perature, The tuning-fork, if carefully treated, will mobably 
retain its pitch exactly for any number of years, since we know 
‘by examination that some forks have not varied one-tenth of a 
vibration from 1837 to 1880, Even very bad rusting does not 
flatten a fork by more than 4 vib, in 1,coo, 

Suppose then that we had a series of forks, tuned in unison 
with the different A’s of different organs and other instruments, 
how are we to appreciate the difference between them, inde- 
pendently of the ear, which, even when well trained, is found to 
pe most unsatisfactory in the jadgments it forms as to the magni- 

de of an interval? The only satisfactory method is to measure 
them, that is, to determine the number of vibrations in each 
fork, For this purpose there are elaborate contrivances, but 
only one is easy of application, and, as has been ascertained by 
experiment, the results Ihave obtained by it do not differ by so 
much as one-tenth of a vibration from those yielded by the 
beautiful machines of Prof, McLeod and Prof. Alfred Mayer, 
who kindly tested my determinations by them. The ‘‘tuning- 
fork tonometer ” was invented by J. H. Scheibler (177-1839), 
silk manufacturer of Crefeld, Its principle is this: Two tuning- 
forks of nearly the same pitch, when sounded together, break up 
their continuous tones into a succession of loudnesses and weak- 
nesses, called beats. The number of such beats that take place 
in ten seconds can be’easily counted when it Les between ten and 
fifty, and most easily when it is forty. The number of beats in 
one second is exactly equal to the difference of the pitches of the 
two forks, Then again each fork can be made to produce its 
own octave by being beld over a proper resonance-jar, and this 
octave will beat with another fork nearly of its own pitch. Then 
from any selected low fork, say abont A 220, a series of sharper 
forks, each beating (roughly) four times in a second with the 
preceding, is constructed, until one is reached which beats with the 
octave of the lower fork. Then all the forks are allowed several 
weeks to cool and settle, and the beats are afterwaids counted 
with perfect accuracy, a very long, tedious, and extremely 
difficult operation. The sum of all the beats between the lowest 
fork and its octave is the pict of the lowest fork, whence that 
of all the intermediate forks is immediately known, This done, 
the determination of the pitch of any fork or pipe, whose note 
les within the octave counted, is very easy. The forks I wed 
belonged to Scheibler himself, and were kindly lent me by Herr 
Amels, but I had to do the counting myself, and Professors 
McLeod and Mayer kindly enabled me to verify the results. It 
was by means of these forks and others tuned from them that I 
was able to measure the pitches of other forks and of pipes, and 
thus obtain the materials for this history. 

First a large number of forks were obtained, most kindly lent 
or copied for me by numerous helpers; then I determined the 
pitch of a large number of oigans, or obtained forks tuned to 
them at known temperatures, Organ-builders helped me with 
ancient pipes they had preserved from old organs, Pipes, of 
which the dimensions were given in old books, were reconstructed 
full size or to a scale, and their pitches measured, Then the 
records of other investigators of pitch were searched, and their 
procedure ascertained, The chief of these were the measures 
made by Scheibler; by Nake with Scheiblers forks; by 
Delezenne with a sonometer tuneg to a fork of Marloye’s, the 
accuracy of which I tested; by Lissajous, probably with the 
Siren and bellows of constant pressure; by d de la Tour 
with the siren; and the older determinations of Ir. Robert 
Smith (master of Trinity College, Cambridge), Fischer (of 
Berlin), Euler, and Marpurg made with a weighted string. From 
thege, together with my own, I collected more than 320 pitches, 
nearly half of which were for the firs, time measured by myself, 
reaching from A.D. 1361 to the present day, and on these the 
following history is based. 

Early musical pitch was of two kinds, known as the Church 
bitch (Chor- Ton, Ton de Chapelle)and the Chamber Pitch (Camgner- 
Ton, Ton de Chambre), the former adapted to theseccledartical 
tones, the latter to the freer secular mu-ic formed in the 
private apartments or ‘‘chamber” of the prince, for his own 
pleasure, as the band used*both an church and ch@nber consisted 
generally of his paid servants, Chamber pitch was alsb generafly 
used for private, secular, and convivial music of all kinds. The 
confusion in most books between these two patches is exceedingly 
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geat, and the confusion has been increased by Prætorius, 1619, 
who insists upon calling the higher pitch the chamber pitch, 
whether it was used in church or chamber, and who introduces a 
new pitch, which he considers suitable to church (chormassig). 

That the general reader should De “able from the first to form 
some practical notion of differences of pitch, it may be men- 
tioned that ‘‘ mean pitch,” as it will be called, or Handel’s and 
Prectorius’s suitable pitch, is still used ın the three churches I 
have described as using mean-tone temperament, and with equal 
temperament at All Hallows the Great and Less, Upper Thames 
Street, at the German Chapel Royal, St. James’s Palace, and in 
many country organs, as Wimbledon, St. George’s Chapel at 
Great Yarmouth, St. Nicholas at Neweastle-on-Tyfie. The 
“ French pitch,” about a quarter of a tone higher, may be heard 
at Fulham parish church, in many country churches, as Arundel, 
Barking, St. Mary’s, Shrewsbury, and wijl be probably heard at 
the Covent Gaiden Opera this seasôn, An,ancient ‘medium 
pitch,” about the tenth of a tone sharper than the French, now 
adopted as a church organ pitch by all the principal organ- 
builders, unless some other pitch is specially ordered, may be 
heard on a genume old at Hampton Court Palace, and on 
the present modern alterations of the old organs at Westminster 
Abbey, St. Paul’s Cathedral, the Temple Church, Whitehall 
and St. James’s Chapels Royal, and many other organs. It is 
practically what the Society of Arts pitch was intended to be. 
The modern high ‘‘ orchestral pitch” used at present in England, 
which is also the AigAest pitch used by Broadwood, Erard, Stein- 
way, Brinsmead, and other pianoforte makers, may be heard on 
the o at the Albert Hall and Alexandra Palace, and at thre 
Crystal Palace ; also at St Michnael’s Church, Cornhill. Exeter 
Hall organ is a little flatter, and about the pitch used in France 
just before the introduction of the Diapason Normal. To get 
the true sensation of these pitches, however, the organs should 
be heard at nearly €0° F., as they rise and fall rapidly with the 
temperature. But the interval between the highest and lowest 
of these pitches is only five-eightks of a tone, and merely reprée 
sents the rise in pitch since the Congress of Vienna, 

The great organ at Halberstadt (twenty-nine miles south-west 
of Magdeburg, in Prussian Saxony) was perhaps the first organ 
with three manuals and a pedal. It was finished February 23, 
1361, by Nicholas Faber, and restored in 1495 by Gregory 
Kleng. It existed, unused, in the days of Prætorius, 1619, who 
figured its keyboards, described it, and gave the measurements 
of its largest pipe, B natural, four octaves below the B just 
above the bass staff, which was probably unaltered in length by 
Kleng, so that it gives a pitch 500 years old, the earliest I have 
been able to obtain. J had a pipe constructed to a scale of one- 
sixteenth, sounding four octaves higher, and by measuring its 
pitch at 59° F. under three inches’ pressure of wind, I obtained 
A 506 (to the nearest whole number of vibrations to which I 
here limit rfyself), This is a minor Third above mean pitch, 
and five-quarters of a tone above our highest orchestral pitch. 
This estimate ees with Preetorius’s. Now this high pitch 
and a corresponde very low pitch are thus justified by Schlick 
of Heidelberg, 1511, who says: ‘‘The organ is to be suited to 
the choir and properly tuned for singing, for where this is not 
considered, persons are often forced to sing too high or too low, 
and the organist has to play the chromatics, which is, however, 
not convenient for every one. But what is the proper length of 
the pipes for this purpose, and convenient to the choir to sing to, 
cannot be exactly defined, because people sing higher or lower 
in one place than in another, according as they have small or 

eat voices. However, if the longest, pipe, the F below the 
Gamma ut [that is, F just below the bass staff], has its body 
down to the [beginning of the] foot, sixteen times the annexed 
line [which was 4} Rhenish inches long, so that the pipe was 6} 
Rhenish feet in length], I think it will be a suitable leffgth for 
the cholr. Butif yon buld an organ a fifthelarger, then ae 
must make C in the pedal [that is, C on the second leger line 
below the bass staff] of this length.” And then he goes on to 
explain how these dimensions best suit the ecclesiastical tones, 

oing through each in succession, and gives the preference to the 
frst pitch witlt the 64 Rhenish foot pips on F. Now, making 
modtls of the proper dimensions, I found the fit pitch was 
A 377, which is a whole tone flatter tha mean pitch, and 
more than & minor Third flatter than our highest orchestral 
itch; and the second pitch was A 504, that iz, the same as the 
alberstadt organ (for one or two vibrations are an insengible 
difference ig orgap pitch for the tuning A)” We have then the 
same man, at he same time and for the same purpése—the 
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ease of playing and singing ecclesiastical tones—recommending 
two’pitches a whole Fomth apart. The lower of these pitches 
was greatly developed it France. Delezenne found it as A 374 
in a dilapidated organ Lille, at L’Hospice Comtesse. I 
found it in a model of Dom Qédos’s dimensions, 1766, and he is 
still the t authority on organ-building. Mr. Hopkins, of 
the Temple Church, found it probably in Strassburg on organs 
built for the French, about 1714, by the geat German’ organ- 
builder, A. Silbermann. The Rev. Sr F. A. Gore-Ousel 
says that most untouched organs in France are of this pitch. 
deal of this depth is to be attributed to the len of the 
‘oot to yhich builders worked. The old French foot was 6 per 
cent., the Rhenish fapt .3 Je cent, longer than the English ; 
hence the pipes of a French, Rhenish, and English foot long 
differed so that the French was half and the Rhenish a quarter 
of a tone flatter than,the English. Hence, when to raise the 
French pitch the french one-foot was made to sound B instead 
of C (as at Versailles, 1789, giving A 396), the pitch practically 
coincided with the English one-foot pipe put upon C (as at 
inetd College, Cambridge, 1759). This seems to have been 
also the lowest Roman pitch ven nearly (uncertain whether 
A 395 or A 404). Such was the low church pitch which was 
principally worked out in France, the Enghsh example being 
solitary so far as my researches extend. 
` The high church pitch was chiefly worked out in Germany, 
but seems also to have found favour in England before the Pro- 
tectorate, and was also partially developed in France. In 
Germany we had Halberstadt and Schlick, already cited, and 
tven at the present day we find A 484 at Lubeck Cathedral, 
A 481 at St, Catharine’s, Hamburg, A 489 (formerly, now 494) 
at St. James’s (St. Jacobikirche), in the same town. In land 
we had a pitch of A474, 1ecommended by Tomkins, 1668, 
and realised in Father Smith’s old Durham organ, 1683, and his 
St. James's Chapel Royal Organ, 1708, and in Jordan’s, St. 
George’s, Botolph Lane, 1748, and probably in many other early 
eEnglish organs, Unfortunately the Puritans smashed all our 
English organs in 1644-46, so that with us organ tradition is 
rudely broken. Preetoiitis, however, mentions a pitch much 
used ın chitrches in North Germany, which he persists, however, 
in calling chamber pitch. On examining the com of the 
voice which he has written in this pitch, I find that it could not 
have been flatter than A 567, that is a Fourth than 
mean pitch, so that it was related to mean pitch as Schlick’s 
high to Schlick’s low pitch, On com the highest notes 
which Orlando Gibbons (1583-1625) wrote for the different 
voices in his church music, with those assigned by Prætorius, 
1619, it would seem that he used nearly this very hıgh pitch, and 
Prætorius himself says that ‘the English pitch on instruments 
is a very little (¿is gar geringes) lower.” In France Mersenne’s 
church pitch does not go higher than A 504, which agrees with 
Schlick and Halberstadt, that is it was a minor Third above 
mean pitch, And even in Pizetorus’s time organs were often 
at this pitch, or a tone flatter than his sharpest. In the 
Franciscan convent at Vienna we have the lowest form of this 
old high church pitch in its smaller organ, untouched since 1640, 
and giving A 458, practically our English highest concert pitch. 
- Early ber pitch, like early church pitch, by which it was 
i y determined, was also both high and low. As the same 
played in church and chamber the differences weie always 
some definite interval of the scale, so that they amounted to a 
transposition often very troublesome, The mean-tone scale 
maybe considered to have been always in use at this period, as 
the numerous others which were invented were generally slight 
alterations of it. This scale differed from the modern equal 
scale in having a narrower whole tone- and having two kinds of 
semitones, the large from B to C and E to F, the small from F 
to F "shart, B flat to B, that is for chromatic intervals. 
Expressed in vilfations, the great semitone was 7 per cent. of the 
vibrations of the lower note, the small semitoneZq44 per cent., 
while the equal semitone is 6 per cent, and the just 6% per cent. 
The mean tone is 1% per cent., the equal tone 12} per cent. All 
bis ee the mean tone scale unsuited for Sala or 
r shifting o. pipra 1 re ee an or n ; yet both constantl 
occured To former times. e higer tee Lin ees 
generally a gat semitone to a mean tone, or mean minor Third, 
or even a Fourth flatter than its_corresponding -higher church 
pitch. And these chamber pitches came to be used in churches 
in glace of the highest church pitches, There seems little doubte 
that the high ch pitches, except the wery bigh&st, were 
similar* depressions of the very highest. In France, however, 


Mersenne, 1636, gives us a chamber pitch, A 563, which was a 
tone Aigher than his own high ch pitch A 504, and corre- 
sponded to Preetorius’s higheat pitch already mentioned. These 
depressed church pas were, however, still too high for most 
chamber music, and they were still further flattened.” The most 
curious instances are in Hamburg, where the St. James’s organ, 
1688, built after the ecclesiastical tones of Roman Catholicism 
had become a tradition, was yet so high as A 489, and had on it 
one stop {as late as 1761, when it was removed), which was a 
whole minor Third fatter than the rest of the organ, that is, in 
the chamber pitch of the time and place. And Mattheson the 
composer (1681-1764), an early friend of Handel, had St. 
Michael’s Church organ, to the building of which, in 1762, he 
contributed upwards of 3,c00/., tuned to A 408—most certainly 
the true chamber pitch of thetime. It is curious that this pitch, 
a small semitone flatter than mean pitch, was as nearly as pos- 
sible that used by Taskin, A 409, who was court-tuner to Louis 
XVI. in France, 1783, very nearly of the same time, and that 
this corresponds well with the pitch A 407 foung’ by Sauveur in 
1704. This became a low chamber pitch, and conflicted with 
that derived from the low-pitched organs, 

Mean pitch, as I have termed it, seems to be the result of this 
conflict. This pitch was formally introduced by Pretorius as 
the most suitab® pitch he could find for Protestant chmch 
music, and it was fixed by a drawing of the dimensions of his 
pipe, 1619, whence I one constructed which gave C 507, 
corresponding to mean tone A 424, and this was also the precise 

itch to which the London Philharmonic Society played from its 
Fondation: 1813, to 1828. The mean pitch varied slightly 
within the limits A 415 (found in G, Silbermann’s organ at the 
Roman Catholic Church, Dresden, 1722, as determined by forks 
chained to it by King Frederick August der Gerechte, which 
remained till 1824, one of which I have myself measured—this 
organ gave A 418 in 1878), and A 428, used by Renatus Harris, 
1696, The mean of this ıs A 422}, which is the pitch of 
Handel’s own fork, a pitch which I also found at Verona, and at 
Padua about 1780, and, Delezenne found at Lille abont 1754. 
This is also the pitch of Green’s organs at St. Katharine’s, 
London, and Kew Parish Church, both A 423, and St. George’s 
Chapel, Windsor, A 428. The fork of Stein, maker of pimos 
to Mozart, fas A 421%. Seville Cathedral and all Spanish 
church organs are about A 420 even now, which is also the pitch 
of G. Silbermann’s Freiberg Cathedral organ. In recent times, 
1860, this was the pitch of the Ruszan Court church band. The 
fork of the Opéra Comique in Paris, 1820, was A 423, and in 
1823 was A 428. The fork of the Dresden Opera under Carl 
Maiia von Weber (1813-21) was at A 423. In short throughout 
Europe this pitch prevailed, as shown by above sixty pitches 
which I have collected. The resonance of the air in the Cremona 
violins, about 1700, shows two maxima, the principal about 
C 270, and the other not so well marked, about C 2524, 
corresponding to A 451and A422, The latter is mean pitch ; the 
former, a great semitone higher, was the corresponding chamber 
pitch. It was during this period that the founders of modern 
music wrote, and hence adapted their vocal music to mean pitch, 
which must be considered as the classical musical pitch, to which 
onr present orchestral pitch stands in the relation of a chamber 
pa a great semitone higher. The establishment of this fact 
perbaps the most important practical conclusion of my 
investigations. A curious metrical relation also leads to a useful 
classification of old organs having the mean-tone temperament. 
Mean pitch corresponded tẹ organs with a B-pipe one English 
foot long, and I call these B foot organs, A 419 to A 428, The 
old sharp English pitch of Father Smith at Durham had the one 
foot pip@ on A, and I call these A foot organs, being a tone 
sharper than the other,” A 468 to A 475. An intermediate 
medium pitch, also used by Father Smith at Hampton Court, 
into which his sharp pitch was frequently altered by shifting the 
pipes, had the one-foot pipe on B flat, A 438 to A 444. The 
west organs, of which that m Dr. R. Smith’s time at Trinity 
College, Cambridge, is the only example I know for certain in 
England, had the one-foot pipe on C, and was a C foot oigan, 
A 393 to £404, which was equivalent to a French B foot organ, 
pitch A 39@. The variation of*pitch here indicated depends 
neainly on the difference of the ‘‘scale” or ratio of the diameter 
to the length of a pipe used by different builders. Of course the 
iptroduction Of equal temperdment has Stightly altered these 
relations.” a 3 

The unfortunate break-up of mean pitch in modem -times 

seems to have bech ertirely accidental, and certainly bears no 
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trace of systematic plan or execution, 
and vacillating—often merely capricious, I find no mention of 
any opposition to mean pitch till the French Conservatoire in 
1812 used A 440, apparently as an experiment, for it found no 
adhesion. This pitch, afterwards proposed by Scheibler, and 
adopted by% congress of pues at Strassburg in 1834, was 
r 


It has been. both aimless 


y a resuscitation of the English B fat foot o itch. 
The geat change was initiated by the presentation bY the 
Emperor of Russia and an Austiian Archduke of sharper brass 
instruments to two household regiments in Vienna in 1816, and 
this subsequently entailed a rise at the two Vienna operas, which 
had to use these bands occasionally, The sharpening spread 
slowly and g adgingly through most of Germany. At Dresden 
it rose from the flutist Furstenau getting a new flute from Vienna, 
but had not quite reached A 440 in 1862. At the celebrated 
Gewandhaus concerts at Leipzig the sharpening went on more 
1apidly to A 449 in 1859, and in France, after a very chequered 
career, the pitch of the Grand Opera, which was A 427 in 1811, 
and A 434 to 440 in 1829, where it remained to about 1854, 
became A 448 fo 449 in 1858, when the great increase of pitch 
and the diversity of standards used in different towns induced the 
French Government to issue a commission, which resulted in 
establishing the French Diapason Normal A 435 in 1859. This 
pitch, being a quaiter of a tone above mean pitch and about the 
same below the high orchestral pitch then seigning, enabled 
music of both kinds to be sung with tolerable ease. And this 
is of great importance, for we cannot afford to discard either 
classical or modern music, and to sing either to the pitch of the 
other is to do injustice to both composer and singer. The 
sudden change was, however, troublesome and expensive, 
although, France, like England, had passed through that pitch 
without any complaint a few years before, 

In England the increase of pitch abroad apparently induced 
Sir George Smart to alter the Philharmonic pitch about 1828, 
after consultation with singers, and he raised his fork to A 433, 
keeping, however, mean-tone temperament. This is practically 
the French normal, and the mean-tone C of Sir G, Smart actually 
coincides with the equally-tempered Cof the French. This fork 
was long in use, and copies of “Smart’s C” were greatly in vogue 
down to 1846 and later, stamped ‘‘ Philharmonic,” although the 
Philharmonic Society never issued a fork. But under the áron 
of Sir Michael Costa the pitch rose rapidly, and the mean pitch 
from 1846 to 1854 was A 452%. The Society of Arts in 1859, 
in imitation of the French Commission, called together a large 
committee of musicians and men of science, who decided on C 528, 
to which they supposed would correspond A 440 (which would 
be just intonation), ‘instead of A 444 (in equal temperament). Mr. 
Griesbach was commissioned to make the standard, but his C 528 
turned out to be C 534'5, giving A 449°4, but incorrectly tuned as 
A 445'7 bya short monochoid, Hence, in the market, the Society 
of Arts pitch is one of those very sharp pitches which it was 
intended to moderate, In 1874 the Philharmonic Concerts reached 
their maximum of A 454'7, and Steinway’s pianos—which in 
England are at this pitch, in common with Broadwood’s, Erard’s, 
Brinsmead’s &c.—at New York have gone up to A 457. Hence 
we have most undesignedly reached a chamber pitch, a great 
semitone above the classical music, and most unmusicianly play 
classical compositions written for mean pitch at this disfiguring 
sharpness, Covent Garden Opera has, however, resolved to 
adopt the French compromise systemi this season. Abroad in 
Germany, after a very general option of the French Normal, 
orchestral pitch again rose, and Vienna, which had reached 
A456 before 1859, was at A 44g in 1878. The rest of Ger- 
many seems to be lower, Dresden intending to be A 440, but 
really slightly flatter. Bologna was A 443 ın 1869, and the rest 
of Italy is probably not greatly different. There ist however, 
but one standard of pitch now in ‘the world, the Diapason 
Normal at the Conservatoire at Paris, actually A 435°4, and even 
Beknum, which has a military standard of A 451 (the same as 
the British Army Regulation), had decided by a Commission to 
adopt French pitch, which only the expense of providing new 
instruments to the army at present prevents, 

The above rapid survey of the history of musical yitch may 
be condensed into the following table, in which all such pitches 
as I have here mentioned, fogether with a few ethers, are in- 
cluded. The column T gives the number of zen¢hs of an equale 
semitone by which any pjtch exceeds the initia] zero pitch, so 
that by subtraction%of their zen?%s the interval bétween any tyro 
pitches in the table may be instantly ascertained. ‘The column 
marked A gives the nearest whole number of vibrations of A in 
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numerical order from the lowest to the highest, embracing an 
interval of a whole Fifth, As it takes an increase of two or 
three vibrations at these pitches to rise by the tenth of a semitene, 
the same tenths will be found to correspond to different numbers 
of vibrations, all being given to the nearest whole number only. 


CONDENSED History d MUSICAL PITCH , 
1. Church Pitch Lowest. 


T. Å. 

O ... 370 ... Zero pitch, not observed. 

2... 374... L’Hospice Comtesse, Lille. 

3... 377 +. Schleck, low, 1511; Bédos, 1766; French C foot 

“organs; A. Silbermann at Strassburg, 1714. 

2. Church Pitch Lows d . 

IO ... 392 ... Euler’s clavichords, St, Petersburg, 1739. 

II ... 395 ... Trinity College organ, 1759; English C foot 

organs; Roman pitch pifes, 1720. 

12 ... 396 ... Versailles Chapel, 1789; French B foot organs. 
3. Chamber Pitch Low, 

15... 404 ... Roman pitch, 1730, from a fork. 

16... 407 ... Sauveur, Paris, 1713. 

17... 408 ... Mattheson, Hamburg, 1762. 

» -~ 409 ... Pascal Taskin, Paris, Court Clavecins, 1783. 


4. Atean Pitch for Two Centuries, English B foot Organs. 


20 .. 415 ... Chained fork of the Roman Catholic Church 
organ, built by G, Silbermann, 1722. 


ai... 418 ... Same organ in 1878, Euler’s organs, 1781. & 

22... 420 .,. G. Silbermann’s Freiberg organ, 1714; Torje 
Bosch’s Seville Cathedral organ, 1785; and all 
church organs in Spam, 

23 ... 422... Stein’s fork for Mozart's pianos, 1780; Lower 
resonance of Cremona violins, 1700; Old fork 
at Lille, about 1754; Verona and Padua, 
1780; Russian Court church band, 1860, & 

» «+ 423... Handel’s fork, 1751; Green’s St. Katharine’s, 
1778, and Kew, 1799; Dresden Opera under’ 
Weber, 1815-21; Paris Comic Opera, 1820. 

24... 424 ... Preetorins’s ‘ suitable” church pitch, 1619; 
Original Philharmonic Conceits, 1813-1828. 

25... 427 ... Paris Grand Opera, 1811. 

» - 428... Renatus Harris’s organs, 1696; Green’s St. 


George’s, Windsor Castle, 1788; Paris Comic 
Opera, 1823. 
5. The Compromise Pitch. 
27 ... 433 ... Sir George Smart’s fork, 1828, 
» +» 434... Paris Grand Opera, 1829, 
28 ... 435 ... French Diapason Normal, 1859. 


6, Modern Orchestral and * Ancient Medium Pitch, 
go-... 440 ... Paris Conservatoire, 1812; Paris Opera, 1829 ; 
Scheibler’s Stuttgart pitch, 1834; Dresden, 
1862, ; 
... *Father Smith’s (= Bernard Schmidt's) low pitch 
at Hampton Court Palace, 1690; Enghsh B 
flat foot organs. 
„o =. 443 ... Bologna, Liceo Musicale, 1869, 
32 ... 445 ... Madrid, Opera, 1858; Naples, S. Carlo, 1857. 
» ++ 446 .., Broadwood’s medium, 1849-80; Paris, Grand 
Opera, 1856; Griesbach’s A 445'7, 1860, for 
Society of air meani for A 444. 
or ... Vienna Opera, 1878. 

2 fg a ... Paris rand Opera, 1858; Leipzig, Gewandhaus 
Concerts, 1859; Griesbach’s C 534°5, 1860, 
for Society of Arts, meant for C 528. 

35 ... 451 ... Lille Opera, 1848 and 1854; British and’ Belgian 
Military Instruments Standdtd, 1879; Higher 


3I ... 442 


. resonance of Cremona violins about 1700. 
«+ 453 -.. Mean df the Philharmonic Concerts under Sir M. 
Costa, 1846-54. be ` 


36 ... 455 - Highest Philharmonic, 1874; Broadwood’s, 
’s, Brinsmead’s, and (English) Steinway’s 
concert pianos, 1880, . 
, = 456 e. Vienna celebrated high pitch®before 1859. 
37 ..» 457 ... (American) Stemway's pianos, 
7. Church Pitch High, 
37 ... $580... Ajenna, large Franciscan organ, 1640. 
e e 


s 






T. A. 

43 ... 474 ... Tomkins’s standard, 1668; Father Smith’s high 
piteh peo Durham and gla- Si, gemes 
ha oyal organs, 1683 and 1708; the 
sae a at St. George’s, Botolph Lane, 1748 ; 

asr A feot organs. : 
e 481... St. Catherine’s, Hamburg, 1543. 

48 Sie at ... Old smaller organ in Cathedral: Lubeck. 

48 ... 489 ... St. James’s (S. Jacobi), Hamburg, original pitch, 
1688, 

- 8, Church Pitch Highest. 
5O ve 494 o St. Jamese (S. Jacobi), Hamburg, present pitch, 
e 1 7 

51 ... 496 ... Rendsburg organ, 1668. 

53... 504 ... Schlick’s hig pitch, 1511; Mersenne’s fon de 
chapelle, 1636. 

54 506 ... Halber8tade organ, 1361. 


g. Church Pitch Extreme and Chamber Pitch Highest, 


73... 563 ... Mersenne, ton de chambre, 1636. 
74... 867 ... Usual church pitch in North Germany in 1619, 


called chamber pitch by Pretorius. Probable 
itch of church music of Orlando Gibbons 
1583-1625). 

ALEXANDER J. ELLIS 





THE ATOMIC WEIGHT OF ANTIMONY* 


N a previous paper on this subject,? we gave our reasons 
for the opinion, since fully confirmed, that the bromide of 
antimony is the most suitable compound of this element, as 
yet known, for determining its atomic weight; and the results 
of fifteen analyses of five different preparations of the bromide 
were published, which gave for the atomic weight in question 
the mean value 120°00 ‘with an extreme variation between 
119°4 and 120'4 for all the fifteen analyses, and between 119°6 
#hd 120°3 for the six determinations in which we placed most 
confidence, The antimonious bromide used in these determina- 
tions was purified first by fractional distillation, and secondly by 
crystallization from a solution in sulphide of carbon, In the 
crystallised product thus obtained, the bromine was determined 
gravimetrically as bromide of silver in the usual way. Although 
it seemed at the time that the results were as accordant as the 
analytical process would yield under the unfavourable conditions, 
which the presence of a large amount of tartaiic acid m the 
solntion of the bromide of antimony necessarily involved ; yet it 
was obvious that the agreement was far from that which was 
desirable ın the determination of an atomic weight, and our chief 
confidence in the accuracy of the mean value—independently of 
its remarkable agreement with previous results—was on the 
fact that the known sources of error tended to bglance each 
other. Hence our conclusions were stated with great caution, 
and the hope was expressed that after a more thorough inves- 
tigation of the subject we might be able ‘‘to return to the 
problem with such definite knowledge of the relations involved 
as will enable us to obtain at once more sharp and decisive 
results than are now possible,” Unfortunately this investigation 
has been delayed by causes beyond our control. 

In our previous paper we described a simple apparatus ‘which 
we devised for sub! iodide of antimony ; and ın a note to 
the paper we stated that we were applying the same process to 
the į reparation of the bromide of antimony, and that it promised 
excellent results, Our expectations in this respect have been 
fully realised, and the product leaves nothing to be desired either 
as regards the beauty or the constancy of the preparation. The 
fine acicular crystals are perfectly colourless, and have a most 
brilhant silky lustre. ith ordinary precautions they can be 
kept indefinitely -without change, and it is easy therefore to 
determine the weifht of the material analysed to the tenth of a 
milligramme. o 

We have carefully studied the causes of error involved in the 
analytical process of tetermining bromine in an aqueous solution 
of bromide of antimony and tartaric acid by the usual gravi- 
metric method. These causes we propose to discuss in a figure 
more extendeel paper. In this preli notice we have onl 
space to state that @ve have satisfied ourselves thgt the small 
differences between the results previously obtained arose wholly 

x Contributions from the Chemical Laboratory of Harvard College. Pro- 
luminasy notice of Addi Eaperiments. By Josiah P. Cockg, Erving 
Professor of Chemustry Mineralogy. s. o 
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from the analytical process, and not from any want of constancy 
in the material analysed; and further that these sources of 
error are to a very great extent under control. Moreover, we 
have found that the volumetric determination of bromine by 
silver was not materially affected, if at all, by the sgme causes. 
We have thus been led to devise a mode of testing the atomic 
weight of antimony, which, while it has all the advantages of the 
gravimetric method previously employed, is free from its sources 
of error. 

If the atomic weight of antimony were 122'00, it Swould 
require 1'7900 grammes of pure silver to precipitate the bromine 
from a solution of 2‘0000 grammes of antimony bromide, while 
if the “atomic weight of antimony were 120°00 it would 
require, 1'8000 es of silver. Now it is easy to estimate 
volumetrically .$5 of this difference with great certninty.. We 
therefore prepared with great care a button of pure metallit 
silver, which we annealed and rolled out to a thin i1bbon. 
We then weighed out from two to four grammes of bromide 
of antimony, prepared by sublimation as Jescried above, and 
dissolved this salt in an aqueous solution of tartaric acid, which 
we then transferred to a litre flask ahd diluted to about 500 
cubic centimetres. We next very accurately weighed out a 
quantity of silver slightly less than that which calculation showed 
was required for complete precipitation, This silver was dis- 
solved in nitric acid, and the solution having been evaporated 
to dryness over a water bath, the silver salt was washed into the 
flask containing the bromide of antimony. As soon as the 
supernatant liquid had cleared, the small additional amount of 
a normal silver solution required to produce complete precipita- 
tion was run in from a burette, and measured with the usual 

ecautions, We used no extraneous indicator, because it was 
important not to introduce any possibly new disturbing element 
into the experiment, and in the titration of bromine“‘with silver 
the normal and familiar phenomena, which mark the close of 
the process, furnish a very sharp indication. Thedetails of one 
of the determinations were, as follows:— ~°~ 

The weight of the bromide of anatomy used amounted to 
2°5032 grammes, To precipitate the bromine from the solution 
of this material 2'2404 grammes of silver wonld be required if 
Sb = 122'00 and 2'2529 if Sb = 120°00, We weighed out, 
with as much accuracy as if we were adjusting a weight, the 
smaller of thtse two quantities of metallic silver, and after 
dissolving the pure metal in pure nitric acid, evaporating the 
solution to dryness and redissolving in water, we added at once 
the whole of this silver solution to the litre flask containing the 
solution of bromide of antimony, in the manner described above. 
It was then found that 12,4, cubic centimetres of a normal silver 
solution (one gramme of silver to the litre) were required tu 
complete the precipitation, It will be seen that the weights of 
the bromide of antimony and silver used could be thus deter-` 
mined with the most absolute precision, and we have the greatest 
confidence in these values to the „p of a milli me. More- 
over, it will be noticed that the volumetric method is only used 
to estimate the difference in the atomic weight which has been 
in question, and that if the method were only accurate to the jy 
of the quantity to be measured it would give us the value of the 
atomic weight within 3, of a unit; while if, as we had reason 
to believe, the process was accurate within 1 per cent, it 
would fix the atomic weight within yẸy of a unit. i 

By the method just described, the following results were 
obtained. The letters a and 6 indicate different preparations. 





Wt, of Sb Brg Total wt. of Ag Percent, of Br Corresponding 
taken. used, © ==108 Brt=8o. value of Sb. 
aI. 2°5032 2°2528 66°6643 120°01 
a 2. 2°0567 1-8509 66°6620 120°02 
a 3 26512 2'380 66°6 120°0r 
Č 4. 3°3053 2°9749 66°66 119°98 
b5. 2°7495 2°4745 66°6653 120°0F 
i O 
Mean value *... 666651 120'0r 
Mean value of fifteen gravimetiic de- 66-666" ` 
terminations previously published § - 5: 
TheorysSb. 120 requires -w 66°6666 
» Sb. 122 «,, we” 662983 


* fn order still further to control the work, we collected the 


bromide of silver formed in the last twe determinations, w: 


ethe precipitate with the precautions which experience had shown 


to be necessary, and determining its weight, first, after drying 
at 150° C,, and, secqndly, after heating to incipient fusion, In 
e 
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26 there was a loss of yy of a milligramme ; in 4 7 a loss of 3, 
of a milligramme only, at the second weighing. This is an 
absolute proof that there could be no sensible occlusion of any 
tartaric acid or any tartrate by these precipitates, and, as stated 
in our original paper, the same test was frequently applied, 
although notealways in our previous determinations. It is also 
evident that these last experiments give us two essentially dis- 
tinct determinations of the atomic weight, although the 
materials employed were identical with those of 4 4 and 3 5. 





We. of Sb B Wt. of AgBr Pe f bromi i 
taken. * decried, er aa cane er ene 
46. 3°3053 51782 66°665 120°OI 
Š 7. 2°7495 4°3076 66 667 120°00 
Mean value 66°666 120°Co 


Lastly, it is obvious that these gravimetric determinations, 
taken in connection with the corresponding volumetric results, 
give us the most conclusive evidence of the purity, both of the 
metallic silver used, and also of the biomine in the bromide of 
antimony, which is the basis of this atomic weight investigation. 
By companng è 6 and &7 with 64 and 45 respectively, we 
obtain the following data :— 

11. 2°9749 pam. of silver gave 5°1782 gram. bromide of silver. 

2. 2°4745 ” ” 4°3076 e ” 

Hence it follows that, as shown by these experiments, the 
propoitions of the silver to the bromine were respectively :— 


1, 108°00 Silver to 79°99 Bromine, 
2, 10800 p» 80o p 





Mean value ro8'co „p 8000. ,, 


This is the ratio of the atomic weight of silver to that of 
bromine, and corresponds to the second decimal place with the 
determinations of Stas as well as with those of Dumas. 

In conclusion it gives us pleasure to express our obligations to 
Mr. G. De N. Hough and Mr. G. M. Hyams, two students of 
this laboratory, who have greatly aided us m the experimental 
work of this investigation. 


SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, March 11,—‘‘ Report on the Fossil Flora of 
Alum Bay,” by Baron Etti . The materials upon 
which the report is based were stated to be in the Bntish 
Museum, Museum of Practical Geology, Woodwardian Museum, 
and ın Mr, J. S. Gardner's collections, The fossil flora of Alum 
Bay contains, according to the author, about 116 genera and 274 
species belonging to 63 families. Of these genera 3 are said to 
be Thallophyta, 2 Filces, § Gymnosperme, 6 Monocotyledons, 
28 Apetale 15 Gamopetale, 54 Dialypetalæ, and 2 inde- 
terminable. A number of genera are enumerated which the 
author supposes to be common to Alum Bay and Sheppey, and 
heace he infers, as Heer did, that there is a close connection 
between the two floras, The small number of ferns and palms 
in comparison with the much greater number at Bournemouth 
and of palms at Sheppy is remarkable. Many of the dicoty- 
ledons aire stated to show a genetic connection with miocene 
species, and a great number of the latter are seen to have 
onginated as far back as the eocene, ` On the other hand some 
of the miocene genera were not completely differentiated into 
genera in the eocere period. ‘Two examples are given: 
Castanea, which although perfectly developed in the miocene, 
is said to be only represented in'the eocene by a castanea-like 
oak, uniting characters now distinctive of the two genefa, and a 
Pomaderris-luke Rhamnus, also seeming to unite two genera 
which were quite distinct from each other in the miocene. 

Mére than fifty of the species from Alum Bay are common to 
Sotzka and Heering, while a lesser umber are common to 
Sézanne, the tic of America, and to other floras, The paper 
includes a lst of species. ee ee 

In the discussion. Dr. Carruthers could not quite agree with 
determinations which brought together plants from all pase of 
the globe. Mr. Mitchell questioned the utlity of giting specific 
names to plant apie that are neither described nor figured, 
especially when no nearer approxjmation to their position can 
made than is indicated. by the tonne Carpolithes aed Phyllites, 
Mr, Gardner expleined the position of the leaf-bed at Alum 
Bay, stating it to be a small vertical clay basin, similar to those 
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found in a horizontal position near Bournemouth ; and hence he 

did not consider it remarkable that the flora from Alnm Bay 
should appear restricted (as indicated by the paucity of pakns 
and ferns) by comparison with the Bournemouth flora, which hag 
been obtained from a sertes of basins extending for several 

: e 
Chemical Society, March 30.—Anniversary meeting.—Mr. 

Warren De la Rue, president, in the chair. The Sresdent in 
his annual address, contrasted the condition of the Society during 
the past year with its position in 1869. The number of Fellows 
has increased from 522 to 1,034, the income from 1,100/. to 

2,700, ; papers read from 31 to 75. A rapid glance was then 

taken of the recent progress of chemistry, especial réference 

being made to the gscomposition of thë elements chlorine, 

bromine, &c., by Meyer; the photographs of the whole of the 

spectrum recently made by Capt. Abney; the artificial produc- 

tion of the diamond by Hannay; the sfnthesis of vegetable 

colouring matters and alkaloids; the discovery of a new element, 

scandium, &c. The officers for the ing year were then 
balloted for; the following were elected :—Prendent—H, E, 
Roscoe. Vice-presidents—F. A. Abel, C.B., B. C. Brodie, 

Warren De la Rue, E. Frankland, J. H. Gladstone, A. W, 
Hofmann, W. Odling, Lyon Playfair, A. W. Williamson, 

- Dewar, J. H. Gilbert, N. S. Maskelyne, V. Harcourt, 
Angus Smith, J. Young. Secretaries—W. H. Perkm, 

H. E. Armstrong. Foreign Secretary—Hugo Muller, Tren- 
surer—W. J. Russell. Other members of council—M. Carteighe, 

C. Graham, C. W. Heaton, H. McLeod, E. J. Mills, J. M. 

Thomson, W. C, Roberts, W. A. Tilden, W. Thorp, T. E.o 
Thorpe, J. L. Thudichum, R. Warington, 


Anthropological Institute, March 23.—Edward B. Tylor, 
F.R.S., president, in the chair. —A paper by Mr. V. Ball, M.A., 
F.G.S., on Nicobarese ideographs was read. As the Anda- 
manese may be said to have not progressed in civilisation beyond 
that stage which was represented by the people of the emly 
stone periods in Europe, so the Nicobarese, who are much less™ 
savage and degraded than their neighbours of the Andamans, 
may justly be compared with the inh&bitants of the ‘bronze 

riod.” The example of Nicobarese picture-wnting described 

y the author was obtained in the year 1873 on the island of 
Kondul, where it was hanging in the house of a man who was 
said to have died a short time previously ; it is now in the 
Museum of Science and Art at Dublin. The material of which 
it is made is either the glume of a bamboo or the spathe of a 
which has been flattened out and framed with split bam- 
oos, It is about three feet long by eighteen inches broad. The 
objects are painted with vermilion, their outlines being sur- 
rounded with punctures which allow the light to pass through. 
Suspended from the frame are some cocoanuts and fragments of 
hogs flesh. Jhe figures of the sun, moon, and stars occup 
prominent positions. Attention was directed to M. Maclay’s 
escription of a Papuan ideograph which symbolised the various 
guests present at a feast given in celebration of the launch of 
two large canoes (vide NATURE, vol. xd. p. 227).—Mr. Alfred 
Tylor read a paper on a new method of expressing the law of 
specific changes and typical differences of species and genera in 
the organic world, and especially the cause of the particular 
form of man. The lower animals have no abstract ideas, and 
therefore all they can know must be derived from objects. Their 
reproduction of specific form and decoration seems to prove that 
they possess a mental power of appreciating the niceties of form 
and colour in a very high degree The forms and decorations 
of organised beings seem to be regulated by laws which the 
author provisionally called emphasis and symmetry. Emphasis 
was defined as the marking out by form or decoration of the im- 
rtant parts or organs. The law of emphasis, as applied to 
faman work, was illustrated by the structure of a Greek temple, 
in which all the parts have their functions efpressed or em- 
phtsised by ornament. Itis a remarkable fact, and one that can 
scarcely be accidental, that just as animals fall naturally into two 
t classes, the vertebrata and invertebrata,%o the emphasised 
Pactional decoyations group themselves into two classes, und 
these {wo classes are identical with the vertebrata and the inver- 
tebrata, In the vertebrata the emphasised ornamentation is 
“what we maygcall axial, being the outward expression of the 
central axis or vertebral column with its appendages; and in the 
invertebrata the decoration tends to follow the outline of the 
Animal, and so develops borders. It gas always excited 
wonder that fhe Gfild—a separate individnal—shouli inherit and 
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reproduce the characters of its parents and indeed of its 
angestors, but if we remember that the great law of all living 
matter is that the child is zo? a separate individual, but a part of 
the living body of the parent, up to a certain date, when it 
assumes a separate existence, then we can comprehend how living 
beings inherit ancestral chafacters, for they are parts of one con- 
tinuous series in which not a single break has existed or can ever 
take place. Just as the wave-form over a pebble in a stream 
remains constant, though the particles of water which compose 
it are ever changing, so the wave-form of life, which 1s heredity, 
remains constant, though the bodies which exhibit it are continu- 
ally changing. Mr. Tylor’s paper was ulustrated by a large 
mmber of diagrams, 

Royal MicroscSpical Society, March 10.—Dr. Beale, 
F.R.S., president, in the chair, Fifteen gentlemen weie 
nominated or elected Fellows.—Mr. Beck exhibited an improved 
form of microscepe with Swinging sub-stage; Mr. Mayall a new 
traverse lens, by Mr. Tolles; Mr. Dunning a new form of turn- 
table; Dr. H. Gibbes a yy-homogeneous immersion objective 
for use with the binocular ; and Mr. Crisp Klonne and Muller’s 
demonstration microscope and a specimen of micrometric ruling 
by Prof. Rogeis, of Harvard, U.S.—Mr. James Smith describ 
his method of illumination for high powers.—The following 
papers were read:—On a sponge parasitic within Carpenteria 
raphidodendron, by Prof, Martin Duncan, F.R.S.—On a petro- 
graphical microscope, by M. Nachets.—On double and treble 
ining of animal tissues, by Dr. H. Gibbes.—On Podophyra 
gtadripartita, by Mr. Badcock. 


* Institution of Civil Engineers, March 23.—Mr. W. H. 
Barlow, F.R.S., president, in the chair.—The paper read was 
on explosive agents applied to industrial purposes, by Prof, Abel, 
C.B., F.R.S. 


EDINBURGH 


Royal Society, March 15.—Lord Moncrieff, president, in 
“the chair.—By request of the Council, Lieut. Conder, of the 
Royal Engineers, gave an intereshng and detailed lecture on the 
topography of Jerusalenf.—Dr. James Geikie presented a com- 
munication on the geology of the Faro Islands, which he had 
visited last summer in company with Mr. Amund Hellend, of 
Christiania. In the absence of the author, the paper was read 
by Prof. Geikie. It was divided into two portions, the first 
treating of the more purely geological characteristics of the 
islands, which consist manly of miocene volcanic formations 
intermingled with coal and clay dep’ sits and attaining a thick- 
ness of from 10,000 to 12,000 feet ; and the second part i 
particularly upon the evidences of glacier action, There were 
all the indicauons of prolonged glaciation, striae, moraines, 
boulder-clay, &c. ; but fiere was no evidence that this action 
was the result of a great ice-drift from the north, Everything 
indeed proved the glaciation to have been purely local.—Prof. 
Tait communicated a note on the colouring of maps. This he 
reduced to the problem of so lettering by the fewest possible 
symbols a number of points in a plane which have been joined 
tivo and two by non-intersecting lines so as to form three-sided 
areas, that no two connected. points shall have the same name. 


PARIS 


Academy of Sciences, March 29.—M. Ed. Becquerel in the 
chair.—The following papeis were read :—Application of the 
theory of sines of superior orders to the integration of differen- 
tial linear equations, by M. Villarcean.—On the determination 
of high temperatures, by MM. Sainte-Claire Deville and Troost. 
They describe an improved form of apparatus they used in 1863 
(primarily for determining the expansion of morceau ) now sim- 
plified, by use of a Sprengel sromge, by means of which may be 
removed and measured, whenever desirable, the thermometric 
matter (nitrogen? contained in the porcelain reservoir, and the 
temperature be calculated.—On the hypergeometric series of two 
variables, and on simultaneous differential lnear equations with 
partial derivatives®by M, Appell.—On a class of functions of 
several variables drawn from inversion of integrals of solutions 
of differential linear equations, the coefficients® of which are 
rational fuactions, by M. Fuchs.—On the manner in Which 
frictions come intewaction in a fluid which departs from the state 
of rest, and on their effect ın preventing the existence of a func- 
tion of velocities, by M. Boussinesq.—Memoir on integrations 
relative to the equijibrium of elasticity, by M. 
searches on diffusion, by M. Joulin, is fiegt pertién relates 
to conflensation of various gases by porous bodes (charcoal, dry 
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or saturated with liquid), the pressure being varied from a few 
centimetres to 4 atm., and the tempefature from o° to 100°, 
The absorbent was put in a glass tube which communicated 
(through tubes with cocks) with a manometric reservoir and 
a mercury pump, Jséer alia, the saturation of dry charcoal 
with oxygen, mtrogen, or hydrogen is instantanedus, but with 
carbonic acid slow. Saturation with us mixtures is slower 
than that with each of the constituent gases. Charcoal soaked 
with alcohol condenses much less than 1f soaked with water, and 
is saturated with gas much more slowly.—On a new property of 
vanadates, by M. Hantefenille. Vanadates fused in contact with 
air rapidly take up a constant quantity of oxygen (bi-vanadate of 
lithia absorbs in a few minutes more than eight times its volume 
of this gas at a dark red, and liberates this gas at about 600° 
during crystallisation), Vanadates liberate i vacuo, in passing 
from the vitreous to the crystalline state, quantities of oxygen 
variable with the proportions of acid and base, and the nature 
of the base. This has a bearing on determination of equivalents, 
—On some properties of mixtures of cyanide of methyl with 
ordi alcohol and with methylic alcohol, fy MM. Vincent 
and Delachanal, The topics treated Are the boiling points and 
densities of the mixtures, and a rational method of separating 
cyanide of methyl from ordinary alcohol.—Experiments showing 
that the anesthesia due to certain lesions of the cerebro-rachidian 
centre may be r@placed by hypersesthesia under the influence of 
another lesion of that centre, by M. Brown-Sequard. Among 
other conclusions, the theory that the conductors of sensitive 
impressions of the limbs intercross in the spinal cord must be 
rejected ; and one lateral half of the base of the brain may suffice 
for the transmission of sensitive impressions from both sides of 
the body.—Reflex effects of ligature of one pneumogastric on the 
heart after section of the opposite pneumogastric, by M. Frangois- 
Franck. In this a retardation or arrest of the heart occurs, 
almost as notable as if the cut nerve had been intact; this 
effect is shown to be reflex. He studied the phenomenon 
in relation to time, with what he calls a nevrofome à signal 
electrigue,—Contribution to the study of the transmission 
of tuberculosis, by M, Toussaint. From experiments on 
pigs he infers that where tuberculosis occurs in those animals it 
1s analogous to gellopin consumption in man, The bovine 
species, on the other hand, which have tuberculosis much more 
often, have fhost often the chronic variety. Hence young pigs 
from tubercular parents soon die, and in adults which become 
tubercular the quick progress of the affection prevents reproduc- 
tion, The facts also prove that tuberculosis 1s transmitted with 
the greatest facility (1} by ingestion of tubercular matters, (2) by 
heredity or lactation, (3) by inoculation’ with tubercular matter 
or blood, (4) by simple cohabitation,—On a mode of treatment 
of certain infantile cases of deafness or deaf-mutism, by M., 
Boucheron, The cases referred to are those arising from naso- 
P. geal catarrh, causing the mucus of the Eustachian tube to 
swell and stop the passage, the stirrup bone, ere long, being, 
through pressure of external air on the num, made to:press 
strongly on the liquid of the labyrinth, injuring the acoustic 
nerve, M. Boucheron chloroformises the child and practises 
catheterism, insufflation of air, and pharyngeal cauterisation 
with a brush dipped m iodine solution. 
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DOES QILOROPHVLL DECOMPOSE CARBONIC 
ACID? 
HE recent memoirs of Pringsheim, noticed in NATURE, 
vol. xxi, p 85, by Mr. Vines (“ Untersuchungen 
uber das Chlorophyll,” July and November, 1879) sug- 
gest very serious doubts as to the correctness of an 
inference which has crept, without the explicit consent of 
botanical physiologists, into the position of a fundamental 
“doctrine of biological science, "The recent excellent 
article in NATURE on “ Vegetation under Electric Light,” 
together with the discussion which took place at the Royal 
Society whén Mr. Siemens’s paper describing his experi- 
ments on plants undér the influence of the electric light 
was read, tend still further to make it desirable to examine 
critically the claims which the inference alluded to has on 
our adhesion, bg 

The inference in question is this, that the substance 
known as chlorophyll has the property of decomposing 
carbonic acid so as to fix the carbon and liberatea portion 
of the oxygen of that acid when in the presence of sun 
light. Accordingly it has been said that “Chlorophyll is 
the hand wherewith the organic world lays hold of the 
carbon of the inorganic world.” 

Vegetable physiologists are, however, careful not to 
commit themselves to such an assertion with regard to 
chlorophyll itself. The chlorophyll-grains or corpuscles 
are particles of protoplasm impregnated with chlorophyll 
much in the same way as the blood corpuscles and other 
tissues of animals are impregnated with hæmoglobin. It 
is one thing to attribute the decomposition of carbonic 
acid to “cells containing chlorophyll,” or even to “ chlo- 
rophyll corpuscles,” and another thing to pass from 
such a wide statement to the definite ascription of the 
CO,;decomposing property to the green-coloured sub- 
stance chlorophyll, 

It is perfectly true that by the method of concomitant 
variation we are led to a conclusion favourable to the im- 
portance of chlorophyll in this function. It is only by 
plants (or animals) containing chlorophyll and only in 
those parts of plants containing it that CO, is decomposed 
and oxygen liberated. Further, it appears that wherever 
chlorophyll is present is a living organism (even an ani- 
mal) exposed to sunlight, the decomposition of CO, takes 
place. But whilst we are thus justified in connecting 
chlorophyll with the decomposition in question, any con- 
clusion as to its sole effictency, and accordingly any 
notion of a specific chemical activity on its part, is 
forbidden by two important ‘facts: firstly,*that living 
protoplasm is always present in°intimate association with 
the chlorophyll when the decomposition of CO, is effected 
(forming the bulk of the chlorophyll-corpuscle) ; and 
secondly, that chlorophyll extracted from the chlorophyll- 
corpuscle and put to the test ## the absence of protoplasm 
has hitherto not been shown to possess the power of 
effecting the specific detomposition sometimes aftfibuted 
to it. e e 

Very usually, bloodred and -leaf-greenqare placed `side 
by side as complementary, not only in colour, bet jp 
function, the one active in oxidation and the special 
property of the animal, the other active in deoxidation 
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and the special property of the plant. _ “The pleasing 
agreement in difference which these two bodies apparently 
present has, no doubt, a real basigin fact, but the actual 
analogies between them have very possibly tempted the 
speculative biologist a little fo far.! Both, present re- 
markable and characteristic absorption spectra, both 
contain iron, both are diffused in the living albuminoid 
substance of organisms, the one of plants, the other of 
animals. Nevertheless a most important fact is true of 
hemoglobin, which we have not ground for asserting 
with regard to chlorophyll, namely that it can be ex- 
tracted from the albuminoid substance with which it is ' 
associated, and then, when in a „pure crystalline state, can 
be made to exhibit its peculiat přoperty of combining ' 
with oxygen and again liberating that oxygen, just as it 
does in the living tissues. 

On the other hand, the peculiar property which has 
been inferred for chlorophyll, namely, that of seizing.the 
group CO from CO, and liberating O under the influence 
of sunlight, ceases altogether (as far as we know) when 
the chlorophyll is detached from the living protoplasm of 
an organism, and no effect of any kind upon CO, can be 
produced by its agency when thus isolated. 

In reference to this objection to the assumed function 
of chlorophyll, it may be urged that the chlorophyll, when 
extracted from the chlorophyll-giain, is chemically altered 
by the solvent (alcohol or ether) used. To this it appears 
there is a complete answer. By chlorophyll we mean 
clearly enough the green substance present in the chlow- 
phyll corpuscles, This substance is green in virtue of a 
specific absorption of light, which happens fb be of such 
a nature as to cause definite well-marked bands of 
absorption in the spectrum of light which has passed 
through it. The solution obtained by appropnate treat- 
ment of green leaves gives precisely the same absorption- 
bands as does the green substance in the plant (the whole 
series being moved a very little to the blue end according 
to the known law that absorption-bands travel in that 
direction when a less dense solvent is substituted for a 
more degse one), Hence the green substance, to which - 
we have to limit the term chlorophyll, may be inferred to 
exist unchanged in the solution. 

The persistence of a complex banded absorption.spec- 
trum is, according to a large range of observations on the 
phenomena of absorption, a distinct proof of the persist- 
ence of chemical and molecular constitution. Those who 
are not prepared to armit this must, whilst thus disposing 
of a part of the evidence against the specific activity of 
chlorophyll, abandon the only evidence we haye in favour 
of the specific activity of hæmoglobin, for it is upon the 
identity of the absorption-spectra of hæmoglobin, both in 
the organism and in the crystalline form, that we have to 
depend for the inference that the substance which we 
extract is the same substance as that which circulates in 
the blood and colours the muscles. 

It cannot, however, be stated that g negative has been 
directly proved with regard to the supposed CO, decompos- 
ing property of chlorophyll. It is possible that chlorophyll, 
when extracted by solvents from the chloropleyll-corpuscles, 
may yet be shown to possess that property. The solvents 
themselves may, so long as they are present, exert an 
inhihjtory effect. Whilst ether and alcohol may qo so it 

T Asan® e see Letourneau, “ Biology :” Library of Contemporary 
Science, 1878, P. 97. 
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is possible that vegetable fats may be more propitious, or 
that some other solvents may be found more closely 
resembling the natural solvent of the chlorophyll-corpuscle 
than those at present krown. 

Apart, however, from thé absence of sufficient evidence 
to warrant the assumption that chlorophyll has a specific 
chemical action on carbonic acid in the presence of sun- 
light, there have“to be considered (1) facts connected 
with the part played by the sunlight which render it 
improbable that chlorophyll is thus concerned, and (2) 
facts which point to\nother use for chlorophyll, and one 
which involves that concomitance of chlorophyll with 
CO,-decomposition yhigh has been most strongly urged 
in favour of its supposed special property; (3) facts 
which suggest that such chemical activity as that some- 
times attributed to chlorophyll is the special property of 
protoplasm, or rather of the higher members of that 
ever-ascending and descending series of albuminoid 
bodies occurring in organisms, of which series the theo- 
retical apex is entitled to the name “ protoplasm” (so far 
as the term can receive a chemical limitation), 

1, If chlorophyll were the active agent in CO, decom- 
pesition under the influence of sunlight, we should expect 
the rays absorbed by chlorophyll to be those most efficient 
in promoting such decompotition. Such, it has been 
shown by Sachs and others, is nef the case, Light which 
has traversed a solution of chlorophyll is still efficient in 
exciting the plant-cell (whatever part of the cell may be 
Milled into play) to the decomposition of CO; and libera- 
tion of O Jt is true that the activity of light thus treated 
is diminished, but that is explained by the fact that the 
rays of the whole visible spectrum are some more, some 
less, capable of exciting the decomposition, and that the 
total amount of light transmitted is much diminished. 
The maximum evolution of oxygen by green plants is not 
in the red rays where chlorophyll most absorbs, nor in 
the indigo and violet which it also largely absorbs, but in 
the yellow, the orange, and the green, which it allows to 
pass entirely except for three very narrow and feeble 
absorption bands. ° 

2, The action of light on the chemical motion of proto- 
plasm (and we know of no changes in protoplasm which 
can be considered as other than chemical) is known to 
be a very important one. Supposing that chlorophyll 
is not directly related to the action of light in exciting 
the decomposition of carbonic-acid by the true living 
substance of green plants, there are yet other activities of 
the protoplasm of the plant-cell to which it may be related. 
‘Engelmann has recently shown that luminous rays (inde- 
pendently of the obscure heat-rays) cause sudden con- 
traction of protoplasmic organisms devoid of chlorophyll 
or other, pigment, whilst the expansion of AZthalium 
on the Surface of tan in the dark, and its contraction 
beneath the tan during sunlight, is a well-known 
phenomenon capable of experimental demonstration. 
The action of soler*rays other than those highly endowed 
with the property of exciting thermal vibrations upon the 
living tissues of both animals and plants appears to be 
more general than as been usually admitted,! eand due 








7 The cases of “ sun- bumn” produced by the glare of eale light 
without : any accompanying sensation of heat, Plated both by TER barn 
and M roan Lockyergare in point. Further also the’ remgrkable 
influence -fexposure to sunlight on the phosphorescence of Bafa, &s record recorded 
by Prof Albaan, Rey, Soc. Edinburgh, 1862. 
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to a direct influence upon the protoptasm of living cells. 
This being the case, it is not surprising that, supposing 
the active agent in the decomposition of carbonic acid 
in green plants to be the protoplasm itself, that activity 
should be excited by the’same part of the spectrum which 
excites the human retina. At the same time it would not 
be surprising that other specific chemical activities should 
be promoted in protoplasm by the incidence of luminous 
rays, and it may well be that chlorophyll has a relation 
to these activities rather than to the decomposition ot 
carbonic acid. 

It is here that thé important suggestion of Profs 
Pringsheim (see NATURE, vol xx. p. 86), based on 
very simple but careful observations, comes in. The 
respiration of the plant-cell is promoted according to. 
these observations by the action of light. Intense sun- 
light in the presence of oxygen gas causes the chlorophyll 
of a plant-cell (as watched with the microscope), to 
oxidise and disappear. Similarly it causes decomposition 
and disruption of the protoplasmic portion of the cell 
Ultra-red rays have not this effect, and extreme red rays 
have it but feebly, whilst the more refrangible rays, even 
to an extreme distance jin the blue, exhibit it powerfully. 
Here then is a chemical action taking place in the 
plant-cell under the influence of light, and in this case 
the rays which are active appear to be more nearly 
coincident with those absorbed by chlorophyll than in the 
case of CO, decomposition. It does not appear that the 
oxidising process is non-existent in the absence of light, 
but merely that it is far more active in the presence of 
light. Accordingly Prof. Pringsheim suggests that the 
thue function, of chlorophyll is, by its general absorbent 
action on light, to protect the’protoplasm of the cell from 
this excessive oxidation, and especially to protect the 
protoplasm of the chlorophyll corpuscles. Oxidation 
being thus entirely or nearly entirely arrested in the 
chlorophyll corpuscles, whilst proceeding in a lessened 
degree in the general protoplasm of the cell, the proto- 
plasm of the chlorophyll corpuscles is at liberty under the 
influence of those rays of light which are allowed to pass 
by the chlorophyll (the very reverse of former supposi- 
tions on the subject) to decompose carbonic acid and 
synthesise the elements of starch (or of hypochlorin), 
And we know, as stated above, that the rays of light 
allowed to pass by, chlorophyll are those which are the 
most efficient in the excitation of this activity. 

Prof. Pringsheim’s hypothesis thus reconciles in a most 
jngenious manner the concomitance of chlorophyll and 
CO,-decomposition with the inactivity ‚of that body as 
isolated and the apparent irrationality of its absorption- 
phenomena. 

3. That so special anactivity as the decomposition of 
carbonic acid and synthesis of the elements of starch is 
due to protoplasm itself and not to a body which, like 
chlorophyll, appears to'be of a comparatively simple 
chemical nature, is probable on à priori grounds. 

Throughout the organic world—so far as our knowledge 
goes, and it may be admitted thag it does not go very far-— 
the more complex chemical processes connected with 
nutrition on the one hand; and secretion on the other 
app¢ar to be catried on directly under the influence of the 
Ifving substance of cells. We know of no formed- -pro- 
ducts similar to chlogophyll which stand between the gland- 
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protoplasm of animels and the material which they break 
down into secretions, such as the components of bile, or 
such as the hydrochloric and sulphuric acid of other glands. 
But still more important are the examples of elaboration 
and synthesis presented by some of the lowest organisms. 
Without chlorophyll, or, as far as we have any ground for 
conclusion, any such intermediary, the protoplasm of the 
Bacteria acts upon ammonium acetate so as to build up 
carbon, nitrogen, hydrogen, and oxygen into an album- 
inoid compound like itself. Such action appears to be the 
specialty of protoplasm, for even when a share of the work 
is attributed in the green plant to the green pigment 
chlorophyll, yet we have to come back to protoplasm to 
finish the job and do the really difficult feat of combining 
carbo-hydrates and ammonia. By dismissing chlorophyll 
from the operation akogether we do not add materially 
to the capricious many-sidedness of protoplasm. Here it 
can take carbon from carbonic acid and nitrogen from 
ammonia, there it can do with nothing lessthan an acetate, 
there again it must have a tartrate at least, and in a fourth 
example it perishes without albumens. 

If the green pigment has been misrepresented in the 
foregoing indictment, and if it really is something more 
than a screen for protoplasm, its character must be re- 
established by direct demonstration of its capabilities. 
The facts, as at present in evidence, look very much 
indeed as though chlorophyll had been assigned a position 
of unmerited dignity! E. Ray LANKESTER 





HANDBOOK OF BOTANY 


Handbuch der Botanik. Bearbeitet und herausgegeben 
von Dr. N. J. C. Miller, Professor in Minden. Erster 
Band, Erster Theil. Anatomie und Physiologie der 
Gewachse. (Heidelberg, 1880: Carl Winter's Uni- 
versitatsbuchhandlung.) + 

HE volume before us is the first of a work which is 

to treat of all the departments of the science of 
botany. In his preface Prof. Miiller explains that he has 
been led to undertake this very serious task by the con. 
viction that unity of design is the first essential in an 
educational work such as this is to be, and that this unity 
cannot be attained unless all the parts of it come from the 
same hand, Possibly his estimate of the value of this 
unity may be correct, but it must not be forgotten that 

the division of a labour such as this secures one very im- 

portant advantage, namely, the complete treatment of 

each of the separate parts, and this may after all be quite 
as important as the unity of désign. 

These considerations naturally recall to memory the 
handbook which was planned on, so magnificeft a scale 
by Hofmeister. That work is still unfinished, and long 
peziods of time intervened between the publication of 
volumes of it by the different authors, so that, as it is, 
the work necessarily exhibits but little unity of design, 
and must therefore, from Prof. Miller's point of view, 
possess comparatively little educational merit. „Ås a 

1 Mr, Vines suggests that if Pringsheim’s view be eorreft, then it might, 
be possible by aid of an artificial chlorophyll screen to excite the protoplasm 
of fungi or even of animals to the decomposition of carbon.c acid This 
seems to me unhkelp on accBunt of the definitely charficteristic chemical 
activities acquired rotoplasm in different organisms. Bugit certabely 
would be worth ile trying the experiment with an etiolated cm 


plant and an artificial chlorophyll screen. ‘The experiment would be 
decisive. $ e $ 
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matter of fact, however, the deficient unity is hardly 
noticed, for the parts are so complete in themselves that 
they can stand alone, and are of* permanent value as 
books of reference. ° i 

We will now proceed to forf an estimate of the suc- 
cess which has attended Prof. Muller in the execution of 
the first part of his plan. In this volume he treats more 
especially of the physiology of plants, giving also 
some account of their coarser anatomy, and he does so 
with so much detail that he fills more than six hundred 
pages. It will perhaps, be well td defer any remarks 
upon the latter subject until it has been treated, as Prof. 
Muller promises, ın a more complete manner in subse- 
quent volumes. a 

With regard to physiology, then, it must be admitted 
that Prof. Muller’s work is an elaborate one, and that it 
gives evidence of much labour and thought; but yet the 
result cannot be regarded as other than unsatisfactory. 
It contains a great deal of information, some of it of a 
very recondite description, but it is not arranged in a 
clear and logical manner so that the student can readily 
grasp the facts and appreciate their mutual relations. 
There is a want of proportion or perspective about ig, 
and the result is that the fundamental facts do not stand 
out clearly from those of secondary importance. The 
mode of stating the facts is not always all that could be 
desired. On p.1, for instance, protoplasm is spoken of 
as being fluid (jitissig), a mode of describing its consig 
tence which is generally considered to be inaccurate. But 
the most serious defect in the book is the want of definite 
statements of the conditions under which the more im- 
portant vital phenomena take place. There is a sort of 
vagueness about Prof. Muller’s account of these which 
will prove distressing to any student who reads his book. 
For example, let us take the ‘discussion of the mode of“ 
growth in surface of the cell-wall. On p. 100 there isa 
very brief statement of the theory of growth by intus- 
susception ; on p. 146 there is an account of Negeli’s. 
theory of the structure of the cell-wall; but when we- 
turn to ps170, where the account of the actual growth 
of the cell-wall is given, no reference is made to either of 
these theories, which are generally regaided as being of 
the first importance in explaining the process of growth. 
Then as to the turgid condition of the growing cell : this 
is certainly mentioned on p. 170 and on p. 193, but no- 
hint is given of the means by which this condition is 
produced and maintained, or of its significance in the 
process of growth. It is evident that a student would 


“have considerable difficulty in obtaining anything like a 


clear idea of the mode of growth ın surface of a cell- wall, 
from Prof. Muller’s account of it. 

Again, there is no clear distinction made, in Prof.. 
Muiller’s account of the circulation of ‘liquids in the plant, 
between the slow movement of solutions of nutritious 
&ubstances and the rapid movement of water in connec- 
tion with the process of transpiration ; and the paths along 
which the liquids travel in these two movements are by 
no means clearly traced. The recent importayt researches 


of Sachs and of von Hohnel on thisgsubject appear to i 


have beeh “overlooked. 


Further, in discussing the decomposition of carbonic 


acid by chiqrpphyll under the influen@e of sunlight, Prof. 
Müller makeS no clear statement as to 4vhicle of the 
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rays of the solar spectrum are the more active in the 
process. 
_ „It would be easy %o multiply criticisms of this kind, 
but enough has been ajready said to show that the book 
is unsuitable for the use of students, at least of those who 
-are. not already tolerably advanced. The first essential 
of a good handbook for students is that it should give a 
‘clear and; as far as possible, complete account of the 
actual attainments of the science of which it treats. 
‘This Prof: Muller's book certainly does not do. Many 
points of importatye are either omitted or treated far 
too superficially, whereas others of less importance 
‘are discussed at great length in a highly theoretical 
manner, which, be it*said, is often ingenious and in- 
teresting.. The book cannot, therefore, be regarded as 
a successful handbook; its merits are rather those of a 
treatise upon those parts of the physiology of plants 
which are susceptible of a physical and mathematical 
treatment. g 

It only remains to add that the general appearance of 
the book, the paper, type, and figures are good, and to 
express the regret that there is not an alphabetical index 
at the end which might serve as a guide through the 
“somewhat intricate mazes of the contents. 


OUR BOOK SHELF 


On the Urari, the Deadly Arrow-poison of the Macusis. 
ø By ‘Richard Schomburgk, Ph.D. 4to. Pp. 18. 
‘(Adelaide : E. Spiller.) 


“IN this ` pamphlet the author describes the researches 
made “by himself and by his brother, Sir’ Robert 
Schomburgk,; into the modes of preparation of urari, 
Although an arrow-poison is prepared by a number of 
Indian ‘tribes in -Guiana, and between the Amazon 
River and the Orinoco, yet that prepared by the Macusi 
Indians is much stronger, and other tribes come very long 
distances in order to obtain it. This greater strength is 
thought by the author to depend upon the use by the 
Macusi Indians of the Strychnos toxifera. The bark of 
this plant contains all the properties of the urari, and the 
Macusi Indians add to it a number of otheresubstances. 
‘With, great difficulty the author prevailed upon an old 
urari-maker to show him the piocess of preparing the 
poison. The ingredients were—bark of Strychnos 
toxifera, 2 lbs.; from Yakki (Strychnos schomburgkii), 

lb.; Arimaru ode cogens), ¢ lb.; Wakarimo, 

Ib.; the root of Tarneng, $ oz. ; the root of Tararemu, 

oz.; the fleshy root of Muramu (Cissus sfec.); four 
small pieces of wood of a tree of the species of 
Xanthorylez, called Manuca, (Manuca is the strong 
bitter wood of a tree of the Xanthoxylea. The bark 
and the root are used as an effective remedy against 
‘ syphilitic sickness on the Rio Negro, Amazon, and Rio 
Branco.) 

These ph gerne were crushed singly in a mortar, and 
the bark of Strychnos tox. was thrown first into a pot 
containing about seven quarts of water. As soon as the 
water began to hoil he added at intervals a handful of the 
other ingredients except the muramu. The whole was 
then Kept boilin® very slowly, the foam being carefully 
skimmed away, for twenty-four hours, the mixture being 
kept at an equal heat. At the expiration of that timg the 
extract haf been reduced by boiling to about a quart,» 
‘became thick, aft assumed the colour of styqng coffee. 
It was then strained through a large funnel made of palm- 
leaves~and filled with fresh silk-grass. The filtrate was 
exposed in a flat vêssel to the sun for-abqyfhree hours, 
and he thea added the slimy juice-expra&ssed from the 


muramu root, which had been prewously soaked for a 
short time in the boiling poison. The urari immediately 
underwent a remarkable alteration, curdling to a jelly-like 
substance. The poison was then poured into very flat 
earthen vessels, in order to still further concestrate it by 
exposure to the sun. When it reached the consistency of 
thick treacle it was poured into small calabashes, where it 
ultimately chan ged intoa hard substance. During the pre- 

aration a number of superstitious precautions are taken, 
in order, as they imagine, to prevent the poison losing “its 
efficacy. No certain remedy is known ‘for the effects of 
the poison ; those employed by the Indians are the juice 
of sugar-cane either alone or mixed with an infusion of the 
leaves of the tree Eperua falcata. Salt and urine arg 
sometimes also employed as remedies. 

The author mentions the researches on the physio- 
logical action of urari by Waterton and Virchow, but 
seems unaware of, or at least does not allude to, the 
observations of Bernard, or the more recent works of 
German observers. This pamphlet is, however, interest- 
ing as containing the author's own original observations 
upon the mode of preparation of the urari, made, as they 
were, under gréat \ffoulties, 


Notes of Observations on Injurious Insects, Report, 1879. 
(London: W. Swan Sonnenschein and Allen, 1880.) 


THIS report, for the’ production of which tve are mainly 
indebted to the exertions of Miss E. A. Ormerod, the 
Rev. T. A. Preston, and Mr. E. A. Fitch, is, this year, 
one of unusual interest, inasmuch as it reviews the de- 
structive work of the insect‘world to our garden and field 
crops during a summer unequalled for its want of sun- 
shine and continued heavy rains. Moreover, owing to 
the energy displayed by the editor in inducing gardeners, 
foresters, &c., to record what observations they may have 
made, we have, as the result, a very full and very varied 
report, Notwithstanding that the temperature was below 
and the rajnfall above the average, “the returns show 
insect attack fully up to the usual amount, and insect 
presence often exceeding it. The unusual cold of the 
winter and the depth to which the frost penetrated the 
ground do not appear to have acted prejudicially on larvæ 
subjected to them,'either at the time or in subsequent 
development, and the only cases in which the weather 
appears notably to have had effect in ridding"us of insect 
attack is where the persistent rainfall or the tremendous 
downpour of summer storms have fairly swept the insects 
from the plants, or in' some cases of dont fosce, where 
the plant-growth has (conjecturally) been driven on past 
the power of the larva,” 

Referring to the power of the fiost “during the past 
winter” (the report is dated December 19 last), it is 
stated that at Dalkeith it penetrated the earth to a depth 
of fifteen inches, while in Perthshire it went down to 
from twenty to twenty-four inches. Miss ‘Ormerod 
alludes to the prevalent idea that “cold kills the grubs,” 
and gives her experience of an examination of all larve 
and pupæ found fully exposed to its-influence, whether 
unsheltered, under bark, or in frozen ground. In every 
case, even where the ground was frozen so hard that it 
required a hammer to break it, and the larve and pupx 
were perfectly rigid, on thawing they showed no sign of 
injury, “and in the case of the larve of the cabhage 
weevil (which was the only instance in which any imme- 
diate action was ‘td be expected) they continued the 
operation of making their earth cases for pupation (as is 
usual with this grub on ‘disturbance’ from the gall) as if 
notkipg had happened.” 

The extreme, severity of tH winter was also favour- 
aBle, in other respects, to insect-preservation, large num- 
bers paag secured from the attacks gf birds by being 
buried under the snow or ın the frost-bound ground. 

The report, which embodies notes from observers all over 
the United Kingdom, is one of very great value not only 
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to the entdmologist, but also to the practical cultivator, 
whether of, field of garden crops. The persistent energy 
with which Miss Ormerod’ and her coadjutors have ad- 
vanced these inquiries, the résult of which is the full and : 
elaborate seport before us, is worthy of all praise. It is, |, 
satisfactory to learn that for the coming year a large, 
number of fresh observers have promised; stheir help, and; f 
with the hope that this notice may induce some of our 
readers to communicate their own experiences to Miss 
ened at Dunster Lodge, Spring Grove, Isleworth, we 

y perhaps mention the following as a guide to the kind 
of fn ormation required :— 

1, Any notes as to the extent of insect injury, and esti-, 
pated pecuniary loss from such. x 

-2, Remedies ‘found of practical use in checking such 
ravages... | 

3. Any notes of coincident circumstances such as of 
weather influences, or surroundings, or state of the soil | 
which may increase orediminish_ insect attack. 

It is pointed out that even the shortest notes are valu- 
able when`collatėd with others; and the importance ,of 
noting down the observations as they occur is also 
impressed upon observers, ' 1 8 ; 

Pie Xe S -7 JOHN R. JACKSON 
i 


LETTERS TO THE EDITOR 

{7 The Editor does not hold himself responsible for opinions expressed 
by has correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected, manuscripts, No 
notice rs taken of anonymous communications. 

[The Editor ok ia vests correspondents to keep their letters as 
` short as possible. presstire on his space is so great that it 
is Capes t otherwise to ensure the appearance even 7 com- 
munications containing interesting fi novel facts.} 


` ‘The Density of Chlórine 


IN NATURE, vol. xxi, p.-350,-my friend, Mr. F. D. Brown, 
argues that the low density of chlorine at high temeratures may 
be explained on the assumption that it undergoes decomposition 
in the sense of the equation Cl, = 2Cl, thereby renewing a 
suggestion made by Lieben in a communication to the French 
Academy shortly after the publication of V. and C. Meyers 
first paper, 

A: few days ago it might have been said that, however probable 
such an explanation might appear to be on general grounds, there 
was nothing in the Meyers’ observations to ‘justify it rather than 
the ‘alternative hypothesis that the chlorine underwent decom- 
position into » other as yet unknown substances, On the contrary, 
taking into account Meyer’s observations on iodine, which by 
reason of their greater number may be regarded as furnishing 
more conclusive testimony than the more limited series with 
chlorine, there was apparently distinct evidence in favour of the 
latter view. The dissociation of iocine, accoiding to Meyer, 
takes place within a range of. about 400° C., between 600° and 
1,000°, and a farther increase of nearly 600° fs- -practically without 
effect; whereas bad “the change been of the ‘character indicated 
by Mr. Brown, a farther’ diminution in density ought to have 
been observed. : 

A recent communication to the French Academy by .Ciafts 
and Meier, however, materially advances the discussion, These 
observers maintain that Meyer’s estimgtes.of temperature (made 
by the calorimetric method with a platinum block) are excessive, 
and that, in fact, the highest temperature realisable with the, 
Perrot gas-furnace (determined by an air thermometric method),. 
is 1,390° instead of about 1,g70°, They have algo obtaitd a 
considerably lower value for the density of iodine at the highgst 
temperature of the furnace, the quotient of the theoretical density 
(Ia = 8*786) by thé observed dénsity being ‘60 fot their highgst ' 
observation, and <65 for Meyer's. Their results are as fol-, 


lows :— ‘ 
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Should it ultimately be ovel that the molecules of'the hálogens 
- are thus dissociable, our present views regarding phenomena such 
‘ as the nascent state and the influence of light in inducing hydrogen 
` and chloriné to enter into reaction will meet with much support ; 
the appeal as to their elementary nature will then be catirely 
thrown on the spectroscope for decision. 
London Institution, April 10, 
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Henky G. ARMSTRONG 


a apy : 
The Omori Shell Mofinds - P Bi cr 
I HAVE received the enclosed letter, from Prof. More, - with a 
vest that | I hope that .it may be, 
| pubiisked, for the article ın NATURE: to which it refers seemed. 
to me to do very scant justice to Prof, Morse’s work, I 1efer 
more especially to the evidence adduced by him on cannibali-m 
by the ancient inhabitants of Japan—on their platycnemic tibize 
—on their degree of skill in ceramic art—and beyond all-other 
points, on the changes in the molluscan fauna of the islands 
since the period in question. 

It 1s. remarkable fact, which, incidentally appears i in Profe 
Morse’s memoir, that several Japanese gentlemen have already; 
formed large colléctions of the shells of the’ Archipélago,.and- 
have zealously aided him in the investigation óf the prehistoric 
mounds. This is a most encomaging omen of i the > futyre proğress, 
' of science in Japan. CHARLES Darwin 





` 
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Down, Beckenham, Kent, Apl 9 ERT aR AN 


In NATURE, vol. xxi. p. 350, isa peview-of my, memoir on’ 
“The Omori Shell Mounds” by Fredk. V. Dickin, _ I do not' 
now heed the spirit in which it is written, nor would: T-deém it 
woithy of notice did it not occur’ in the pages.of your widely- 
read magazine. One expects in a reviewer some knowlédge of 
the subject he ieviews. Mr, Dickins, by a series of mistakes, 
betrays-his ignorance of the whole matter. The extraordinary 
blunder he makes regarding the Ainos has alréady been promptly 
corrected by a Japanese gentleman residing in London. “It is cha~ 
ritable to assume that Mr. Dickins has not lived in Japan, othet- 
wise he would not, in common with so many of his countrymen, 
commit the wilful blunder of calling the principal city’ of the: 
empire by its wrong name, On the other hand, 1t-is‘impossible 
he could haye seen the Omori deposits, otherwise he would not 
make another blunder by expressing his belief- that they have' 
been completely swept away, when in truth but a small-pértion 
of them have been removed. He says: ‘‘ These mounds consist’ 
for the most part of shells, little, if at all, distinguishable from 
what are still found in abundance along the shores of the Gulf 
of Y:do.” Had he taken the ‘trouble to read the memoir he 
attempted to review he would have seen that all the species 
occurring in the mounds vary in size, proportion of parts, and’ 
relative abundance of individuals from similar species living 
along the shores to-day, That some species extremely abundant 
in the mounds are scarcely met-within the vicinity, while one’ 
species has never been found within 400 miles of Omori ; indeed, 
it belongs to a different zoological province! - 

His complaint at the large number of plates-given to the 
illustration of pottery, tablets, &c., shows how incapable he is 
of appreciating that part of the work which has recewed the 
highest commendation from archeologists, gamely, the pre- 
senting as far as possible an exhaustive ilustra on of every form 
of vessel and vatiety of ornamentation. ‘He laments the absence 
of a plate giving figures of the bones and shg)ls, ially of the 
latter, which are stated to belong to extinct eee Tad ‘he looked’ 
at the last plage (a copper plate, by the way, and’-not-a litho- 
graphic one, as he call it) he would have seen every‘species; 
"with one exception, figured, when similar -fornfs' from: the 
neighbourihg shores could be ‘got for comparison. 

I did notfeel ee in com shell-mound forms with 

from Niigata, Kobe, or Nagasaki, and the reason 


similar 
will be ae any one having the slightest familiarity enth 
the variatiofts th species show in widely separgted Igcalities. 
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As to figuring fragments of bones, I did all that my limited 
knowledge of mammalian osteology would permit in identifying 
theecommon mammals, and in giving a list of them as other 
writers have done im similar investigations. Possibly Mr. 
Dickins may here find a fruitful field for investigation, in which 
he may establish the rece&t nature of the deposits I cheerfully 

roffer to him a large a ulation of fragments of bones 
in Tokio waiting to be put together ! 

His comparison of the Omori pottery with Banko will y 
amuse any one at all familiar with Banko, or its associate forms, 
Hansuki, Otagukuan, Miki, Bashodo, Tokonabe, or their 
imitators either ancient or modern, 

His review being thus occupied with a series of misstatements, 
he natufilly finds no ee to discuss my evidences of cannibalism 
or platycnemic tibie. ey 

inally, his ungenerous complaint of my well-merited com- 

pliment to the Japanese printers and binders who made the 

pamphlet, illustrates dlanfentable but too common trait of the 

Briton in Japan, namely, that which manifests itself in 

a childish delight at the failures of the Japanese and in sneers at 
their successes. EDWARD S. MORSE 

Salem, Mass., U.S., March 25 





Wallace's “ Australasia” 


MR. EVERETT appears surprised that he should have to make 
any corrections ın my brief account, in the above-named work, of 
Borneo and the Philippines, countries in which he has resided 
and travelled for many years. My surprise is that he has not 
been able to make far er and more important corrections, 
Residents abroad soon acquire a mass of local information, and 
naturally think that what has been long familiar to themselves 
must be well known in England, forgettiog that books on such 
subjects are written at long intervals, and when written- rarely 
contain all the information up to date. Iam exceedingly thankful 
for any additional facts or corrections for a new edition of the 
@ook, but I do not acknowledge to “errors” in the omission of 
facts which were not to be found in any books in English 
libranes at éhe time I whote. I will make a few observations 
on the chief points in Mr. Everett's letter. 

x. As to the accuracy of the maps Iam not responsible, as 
Mr. Everett might well have supposed in a series of works issued 
in Mr. Stanford's name, The fact that Palawan and Mindanao 
are now as completely Spanish possessions as Luzon, is, I think, 
quite new to British readers. 

2, I certainly omitted the mention of Tupaia among the 
Philippine mammals by an oversight. In giving a general ketch 
of the peculiarities of Phihppine zoology I should, however, 
again omit Palawan from conside:ation, as that island is zoologi- 
cally more neaily connected with Borneo, In the absence of all 
other information about Palawan, I took my account,chiefly from 
Crawfurd’s * Descriptive Dictionary.” He mentions the frizzled 
hair of the natives, and deer among the wild animals; and as 
deer abound both in Borneo and the Philippines, their absence in 
Palawan requires proof rather than their presence. 

3. The detailed range of the rhinoceros and wild cattle in 
Borneo has not yet, that I am aware, been given by any writer. 
My general statements, though imperfect, do not seem very far 
from the truth. 

4. As to what Mr. Everett styles my ‘‘ extraordinary state- 
ment” about the “Idaan” and “ Milanow” tribes, I founded it 
on Mr. Spencer St. John’s book. He says (vol. i. p. 396) of the 
Idaan—‘* They were a dark, sharp-featured race, intelligent- 
looking, and appeared in features very much like the Land 
Dyahs of Sarawak,” While of the Milanows he <ays (i. p. 46) 
“‘some are clothed hke Mahomedans, others hke Dyaks, ro 
which rgce they undouptedly belong,” As the Malanows live at the 
mouths of rivers, while the Idaan live inland, I cannot see the 
“ extraordinary "®character of the statement that they “ corre- 
spond” to the division of Land and Sea Dyaks usually made im 
the Sarawak territory. This does not ithply that there are no 
differences of langu®ge, customs, &c., but rather that there are 
such differences; but if there are radical pAysta/ differences 
they were evidently not known to Mr. St, John, whose Jong 
residence in Borneo and great opportunities for acquiring infor- 
mation entitle him % be considered an authority. e 

It will be seen that Mr, Everett’s new matter is vjry scanty, 
and I should not have thonght it worth while to go anything 
morg than make use of it, were not his letter writtgh ina some- 
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had he known the great difficulty of obtaining accurate informa- 
tion on the innumerable subjects that Wave to be treated in a 
book of so wide a scope as ‘‘ Australasia,” and dealing with 
countries which have been as yet imperfectly described. Like 
some other ciitics, too, he forgets that general statements for 
popular information, which must be comprised withizta few lines, 
cannot always be made strictly accurate without becoming vague, 
and thus ceasing to convey any definite ideas. 
ALFRED R, WALLACE 





The Comet 186r I. 


In the course of some work on comets lately communicated to 
the Royal Society of Edinburgh, in which 1 show reasons for 
believing that a planet more distant from the sun than Neptune 
is at present in the position R.A. 1th. 40m., N.P.D. 85°, or 
thereabouts, I was led to the conclusion that the comet 1861 I; 
visible to the naked eye, should have been in perihelion three 
times before the last appearance. The period of the comet has 
been calculated to be 415'4 years. It ought thtrefore to have 
been visible in the years 1445, 1031, 6»5. Comets were observed 
in 1444, 1032, 617. It will be interesting to many readers of 
NATURE to know that these are identical They were all 
observed in July or August, and were all seen to pass close to 
B Leonis. e following accounts of them have been piven :— 

A.D. 617 (#).—‘‘In Ju'y a comet with a tail 3° or 4" long was 
seen near 8 Leonis.”—(Ma-tuoan-lin,) 

A.D. 1032,.—‘'On July 15 an extraordinary star appeared in 
the north east. It approached 8 Leonis,”—(‘‘ Compendium 
Historiarum,” 730.) 

A.D. 1444.—** On August 6 a comet 10° long was seen to the 
east of B Leonis; it became longer day by day till August 15, 
when it entered the sidereal division of a Virginis.”——-( Biot.) 

The longitude of 8 Leonis is 169°, its latitude 13° N. If the 
earth were to remain fixed in its position for July 15 it would 
see the comet 1861 I, pass through the point whose longitude 
is 169° 30’, latitude 13° N. If the earth were in the position of 
August 6 the comet would pass through a point whose longitude 
is 177° and latitude 13°, or to the east of 8 Leonis, and moving 
towards a Virginis. Thus these four apparitions are the same 
comet ; and the meteor-shower of April 20, hitherto considered 
to depend ondhe comet 1861 I., cannot be considered to agree 
in period, GEORGE FORBES 

Anderson’s College, Glasgow, April 2 





A Feat of Memory 


Tue following feat of memory seems to be worthy of record 
in your pages, It is new to the writer, thongh by no means 
uncommon over here. 

Like the country itself, many institutions in the United States 
run to size in a way apt to astonish the dwellers in our “ tight 
little island.” So itis with hotels, Thus at some of them many 
hundreds of persons are simultaneously dining in one room, At 
the entrance, the hats, &c., of the guests are deposited with 
a person in attendance to receive them. He does not check 
or arrange them in any icular order, and he invariably 
restores them, each to the right owner, as they emerge from the 
dming-room. ‘The difficulty of the feat naturally depends on 
the number of hats in charge at the same time. The most 
remarkable case which has come under the notice of the writer 
is at the Fifth Avenue Hotel, New Yok. There the attendant, 
who is on duty several hours & day, has sometimes as many as 
five hundred hats in his possession at one time. A majority of 
them belogg to people whom he has never seen before, and there 
is a constant flux of persons in and out. Yet even a momentary 
hesitation in selecting the right hat rarely occurs. The performer 
at the above hotel says that he forms a mental picture of the 
owner's face inside his hat, and that on looking at any hat‘the 
wearer's face is instantly *brought before his mind’s eye. It 
would be interesting to test how far this power is d by 
an averages unpractised person when put in the right way of 
doing it. While many of our ordinary recollections are not visual, 
at lease not consciously so, it appeags probable that most cases of 
extraordinary*memory consist in an unusual power of making 

"ant retaining visualised impressions, Mr. Galton’s interesti 
paper in NATURE (vol. xxi. p. 252) ow “ Vis Numerals 
goes a long way to show this to be so in mental arithmetic. Sys- 
tems of artificial memory tend towards the same point ; for they 
may be roughly described as mainly resting on the systematic 
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manufacture of artificial visualisations ; and the hat feat just 
narrated falls withifi the same category. 

In working the rich mine which Mr, Galton’s genius has dis- 
covered, I hope be will explore the vein of chess without the 
chess-board. As efforts of memory, such peiformances are as 
surprising as the numerical feats of Colburn and Bidder. And 
they notably differ from them in that the highest development is 
reached, not by young boys, bat by men of mature years, who, 
as players over the » have reached the front rank. The 
writer (in last year's Chess Player's Chronicle) attempted to give 
a rough estimate of the number of moves and positions possible 
at chess. They are of course practically illimitable; and with 
this fact in mind it is easy to form an idea of the difficulty of 
playing twelve games blindfold against very strong antagonists. 

1s task, however, is often performed by Messrs, Zukertort 
and Blackburne, beyond question in England, and probably in 
the world, the greatest adepts in this branch of chess-play. It 
would be highly instructive to learn by what process, in so far 
as it is a conscious and describable one, these feats are achieved. 
If Mr. Galfon takes the matter up, no doubt he will, with his 
ucual skill, throw a flood of light upon the subject. 

EDWYN ANTHONY 

Riggs’s Hotel, Washington, March 29 





Meteor” s 

A LARGE and brilliant meteor was ‘seen here at 8.25 p.m. on 
the 7th inst, It appeared a little below Zeta Tauri, and travelled 
very slowly southwards in a line nearly parallel to the horizon, 
traversing a space of about 50°, 

The meteor rapidly increased in brilliancy, and is described as 
many times brighter than Venus, until near the end of its course, 
when it diminished in size. No trail was seen, although the 
meteor appeared to smoke, Syp, EVERSHED 

Wonersh, Guildford, April 12 





Carnivorous Wasps 


A SUMMER or two ago I observed a number of dead flies, 
blue-bottles, humble-bees, and hive-bees on a certain part of one 
path in my garden; though the dead insects were removed every 
day, yet a fresh collection was seen every morning, the cause of 
death remaining unknown for several days. One morning I was 
earlier than usual in the garden, and I saw a number of wasps 
attacking flies and bees in their flight, biting and twisting ther 
wings, and ultimately killing their victims on the ground, 

‘The garden was at the time full of; flowers, and the wasps 
appeared to be waiting in ambush for the flies and bees as they 
came over alow wall into the garden. Sometimes the wasps 
would bite the wings entirely off their victims, and they soon 
affer appeared to be sucking the juices of the flies from the joint 
between the head and thorar, WORTHINGTON G. SMITH 





“Who are the Irish?” 


WILL you permit a few words of reply to your notice of 
“ Who are the Irish?” 
` Grateful to jour critic for pointing out some hastily-written 
sentences, I am surprised he failed to see the real object of the 
little book. .This was to show in a popular rather than a scien- 
tific way the folly of that race Aatred, arising from the assump- 
tion that Irish are Celts and English are Saxons, 

It was not necessary to cite French authorites on the Celtic 
question there, though they appear m the Forthcoming pamphlet 
on “Who are the Scotch?” As for my supposed absurd 
remarks about Basques and Dark Irish, I only quoted the opinions 
of the learned Prof. Huxley. My simple and honest desire was 
to promote peace and goodwill between two peoples, more closely 
wilated than the factious and contentious care to believe, 

g Janes: Bonwick, AUTHOR OF 


Acton, E., March 24 ‘WHO ARE THE IRISH ” 





A LEAF FROM THE HISTORY OF SWEDISH 
NATURAL SCIENCE', > 

III. x e 

1 a yet higher degree than fluor spar, hosphorus 
attracted attenti®n thtough its property of being, self- 
luminous in darkness in consequence of a slow combus- 


-~ 7 Translated from a paper by Prof. A. E, Nordenskjold of Stockholm 
Continued from p 541. e 


tion. This substance was accidentally discovered, as I 
have already mentioned, at the close of the sixteenth 
century, at Hamburg in the course of experiments made 
by the ruined alchemist, Brand, with a view to produce 
the philosopher’s stone by theedry distillation of urine 
which had been evaporat#d to dryness. The raw 
material was not abundant, the process of manufacture 
uncertain, and phosphorus, which is now sold at about 
7s. 6d. per kilogram, was worth many times its weight 
in geld. Soon after the physician Bernard Albinus dis- 
covered that the same substance could also be produced 
from the ashes of certain plants, but its general accurrence 
in nature (in the bones of animaj and in the mineral 
kingdom) was first pointed out by Scheele and Gahn, who, 
during Scheele’s stay in Stockholm (1768-70), are believed 
to have simultaneously made this important discovery.’ It 
forms the proper starting point of our “knowledge of this 
substance, of such extraordinary importance in the econo- 
my of nature, so indispensable in scientific agriculture, 
in medicine, and in numberless branches of modern 
industry. 

In attempting to discover the cause of cold-shortness 
in iron, Bergman and the German Meyer believed that 
they had discovered almost simultaneously that it was 
caused by the iron being alloyed with a brittle and easily 
fusible metal, for which Meyer proposed the name hydro- 
siderum. Soon after, however, Meyer himself and 
Klaproth showed that a metal completely similar was 
produced by fusing together iron and phosphoric acid— 
the latter distinguished chemist expressly declaring that 
the analytical proof of this was difficult to carry out. 
The year after, however, Scheele succeeded in producing 
phosphorus in a very ingenious way from cold-short iron, 
We are thus under a great obligation to him for a very 
important contribution to scientific metallurgy. 

As I have already stated, Bfandt proved, about 1730, 
that the regulus of arsenic ought to be considered as a 
peculiar semi-metal, whose proper “kalk ” was arsenious 
acid. If we except Macquer’s discovery of arseniate of 
potash, our knowledge of this 1mportant and dangerous 
substance made little progress during the following de- 
cades, until Scheele in 1775 published in the Transactions 
of the Swedish Academy of Sciences his remarkable, 
and in this field epoch-making work “On Arsenic and 
its Acid.” Scheele introduced to our knowledge arsenic 
acid and a number of its salts, and besides discovered 
that it gave with zinc a gas previously unknown, which 
contained “combustible air’? and arsenic. This gas 
(arseniuretted hydrogen) is exceedingly poisonous, and 
experiments with it forty years after its discovery cost 
the German chemist Gehlen his hfe. It appears to be 
this gas which is given off in rooms where the paper- 
hangings contain arsenic.’ This work of Scheele’s came 
to be of great theoretic importance by his sharp glance 
immediately noting that the white arsenic and the new 
arsenic acid were different degrees of oxidation, or as it 
was then expressed, different “stadia of shies eso ” 
of the same metal. Long before Davy’s discovery of 
potassium and sodium, Berzelius of calcium and silicium 
and Wohlers of aluminium, Scheele appear to have had 
a clear insight into the relationship of the earths to 
metallic oxides.* ` ” 


1 The first account of this discovery is found jp a note of two lines m 
Scheele’s paper on fluor spar to this effect: ‘ That the earth mn bone and 
horn is hme saturated with acidum phosphort is newly discovered ” (Trans. 
Acad. Sc. 1771) ‘The discovery was ascnbed by Bergman in his n of 
Scheffer's Chemstry, at one place to Scheele, ang at another to Gahn The 
facts of the case are cleared up im Wilcke’s biography of Scheele He had in 
the spring of 1770 mentioned to Gabn that he hed found in burned orn 
lime bomn with a substance unknown to him, on which Gahn examined 
tH “animal earth by means of the blow-pipe, and fe it be composed of 
lime combined with phosphoric acid.” cele at first dofibted Gahn's state- 







ment, u n the summer oE the same year at @psala he for the first um 
hi from burni ones 5 
mgd lmi Mie kalks,” indeed all earths are dist.nct acids, whose differen: 
depends ondifferent proportions of phlogiston Ina letter to Hjelm Scheele 
ys s discovery of ferric acad 1s reserve for chemusts, not eaelier than 
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Of still greater importance than the discovery of arsen- 
juretted hydrogen was Scheele’s discovery of sulphur- 
etted hydrogen. Long before, indeed, it had‘ been 
observed that when sulphides were decomposed an 
ill-smelling gas’was given off which blackened silver 
(Boyle, 1663), was combustible, poisonous, and capable of 
being absorbed by-water, to which it communicated its 
taste and smell (Rouelle and Meyer, 1754-1774), but no 
further examination of the nature of the gas had been 
carried out, and it was generally considered to be impure 
hydrogen. In 1777 Scheele isolated this gas, also a 
reviously quite'unknown fluid compound of sulphur and 
Eaa and gave correct statement of their com- 
osition. The formerly neglected ill-smelling gas now 
ecame the subject of comprehensive researches by 
Bergman, Kirwan, Berthollet, &c. Its chemistry: was 
completely cleared up, and it became an indispensable 
assistant in every laboratory and’ nearly every chemical 

manufactory. 

At various Saxon and Bohemian mines there are found 
along with tin ore two kinds of minerals, whose weight 
early attracted the attention of the miners, and which, see- 
ing no metal could be smelted from them, were considered 
as “wild ” ores of tin. We find them described in detail 
for the first time in the Mineralogies ‘of Wallerius and 
Cronstedt, and Cronstedt expressly states that they do 
contain tin as a proper constituent. One of these minerals, 
which was afterwards called scheelite, but at first by 
Swedish mineralogists Anpi, was found about 1770 in 
small nodules in the Bispberg mines in Dalecarlia, and 
was in consequence examined by Scheele. He imme- 
diately discovered that this mineral, which had been 
previously examined without success by so many chemists, 
w£ a compound of lime with a new metallic acid. 

Bergman supposed that the chemist had here not only 
to do with a*new acid, But also with the acid of a new 
metal, a supposition which was immediately confirmed by 
the Spanish chemists, the brothers Don Fausto € and Don 
Juan José d’Elbuyar, This metal is now called by 
„different names—wolfram by Swedes and Germans, 
scheele and tungstène by the English and French. The 
last name is derived from tungsten, that given by the 
miners at Bispberg to the mineral from which the acid 
was first produced—a derivation perhaps difficult enough 
for a philologist to clear up in case it comes in question to 
determine the root of the Frenchman’s acid fungstique, 

The paper “On the Constituents of Tungsten® was 
published in 1781, In 1778 and 1779 Scheele inserted 
in the Transactions of the Academy “ Researches on the 
Blacklead Molybdaena” and “ Researches on the Black- 
lead Plumbago,” of which one paper enriched science 
with a new simple substance, molyédenuim, and the other 
pee be us the true chemical nature of a mineral long used 
and unsuccessfully examined by many chemists. Both 
these researches have been of immense importance for 
the metallurgy of iron, the former through the splendid 
reaction (discovered by L., Svanberg and H. Struve in 
1848) which phosphoric acid gives with molybdic acid, 
and which forms an indispensable means for every 
metallurgist for discovering the least trace of phosphorus 
in iron, the latter by the discovery that graphite enters 
as a constituent into yarious sorts of iron. Some lines on 
this point in Schegle’s paper suggested the investigations 
of Bergman, Rinman, Monge, Berthollet, Guyton de 
Morveau, and others on the chemical difference between 
pig iron, bar iron, awd steel, which alone rendered possible 
the development of the iron industry to the advanced 
position which it occupies in this era of steam-engines and 
railways.. e | : © 

A further emriched our knowledge of the 


* Don Fausto afterwards became Minister of State in Spain, 
thers studied chenustry for a time under Gi, at U 






‘Scheele’ at Koping. - These’ two distinguished Spaniards’ t of this 
visit is the oniy inbrnano e now possess regarding Schepf a lakoratory 
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acids by his discovery of nitrous acid and his examina- 
tion of the products of the decomposition of nitric acid. 
It is said that an observation connected with this subject. 
first led to his intimate acquaintance with Bergman, and 
his last scientific communication relates to this subject, 
inasmuch as shortly before his death he informed Wilcke 
by letter that nitric acid under the action of sunlight 
gives off combustible gas. 

‘Want of space compels me to pass over many less con- 
siderable, but nevertheless often very important communi- . 
cations by Scheele. I have yet, however, to give account 
of his two greatest and most important labours. 

The first of them was published in the Transactions of 
the Swedish Academy of Sciences for 1774, under the 
modest title, “On Brunsten, or Magnesia, and its Properties.” 
Brunsten (black oxide of manganese) and various allied 
species of minerals are first mentioned in the fourteenth 
century by Albertus Magnus under the name of “ mag- 
nesia,” but they had long before that time been employed 
in the arts, Afterwards we find those minerals often 
referred to by mineralogists and chemists, and many 
unsuccessful attempts were made to ascertain their 
composition. e 

Soon after his coming to Upsala Scheele undertook, at 
the suggestion of Bergman, to try his strength on this 
difficult substance. Scheele showed at first that brunsten 
contamed a peculiar base combined with a substance 


which had a strong affinity for combustible bodies, The 
properties of the new base were carefully investigated, 
also its relations to a large number of reagents, From 


these researches Scheele diew the conclusion that we had 
here to do with a metallic oxide—a view which was soon 
after confirmed by Gahn through direct reduction with 
charcoal. Chemistry was thus enriched with a new metal, 
manganese, which has long been very extensively used in 
the arts, among other‘applications in the manufacture of 
Bessemer iron. Scheele observed further that a solution 
of black oxide of manganese in muriatic or nitric acid 
when sulphurfc acid was added gave a scanty white 
precipitate. It is distinctive of Scheele’s chemical re- 
searches that he never neglected to investigate the cause 
of even the most inconsiderable occurrences in the course 
of the work, and many of his most important discoveries 
originated just from the attention he bestowed upon 
circumstances which would probably have escaped the 
notice of other chemists. The inconsiderable white 
precipitate led to the knowledge of a new earth, daryia, 
which soon after was found by Gahn in a mineral of very 
common occurrence, heavy spar. The salts of baryta are 
now indispensable in every laboratory.as the means of 
discovering and separating sulphuric acid, and extensive 
branches of industry are grounded on the multitudinous 
applications which have long. ago been found for this 
earth. 

When black oxide of manganese was treated with 
muriatic acıd Scheele observed that the dark brown 
solution, obtained by cold dissolving, when heated gives 
off a strongly-smelling gas, which from its colour was 
afterwards named “chlorine. This was fhe third simple 
substance to whose discovery the examination of black 
oxide of manganese gave occasion. It is scarcely possible 
completely to sketch thé enormous influence which the 
discovery of chlonne exerted on the development of 
inorganic, but perhaps still more of organic chemistry; 
and on all the branches of human knowledge and human 
industry which in any way are related to chemical science. 
As a singlednstance ıt may be observed that at that time 
there was no other method known of bleaching cotton 
gloth *tRan by exposing it for «a length of time to the 
action of sunlight. Every cotton-spinning or weaving 
manufactory therefore required extensive meadows for 
bleaching its wares. But Jand?is déar ine England, and 
en this actount the branch of industry in question was 


‘| about to migrate from,that.country, where in the middle 
as : 
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of ‘the eighteenth century it had begun to develop itself 
on an enormously great scale, to lands where ground 
could be obtained at a cheaper rate. In his first research 
on chlorine Scheele observed its bleaching property, which 
was carefully investigated by him; only however'for the- 
oretical, not for practical purposes. But ten years after- 
wards the discovery was practically applied by the 
French chemist Berthollet, who showed that manufac- 
turers possessed in chlorine an invaluable means of giving 
cloth the desired whiteness by a simple chemical treatment 
within the manufactory itself. Now for the first time was 
it possible for the cotton industry to attain the enormous 
development, the immense social and political importance 
hich the nineteenth century has witnessed. Chloroform 
and chloral, &c., are obtained by the action of chlorine on 
organic substances; by the action of chlorine on ime and 
potash are obtained chlorides and chlorates—all substances 
of incalculable importance for theoretical and practical 
chemistry, for medicime and the arts. Thus in the history 
of the natural sciences one discovery is linked with an- 
other, and the new truth which to-day seems devoid of 
importance to-morrow becomes a lever for advancing the 
happiness and well-being of the million. ® 
e second of the works in question is separately 
rinted, first in German, with the title, “Carl Wilhelm 
cheele’s, d. konigl Schwed. Acad d. wissenschaft. 
Mitgliedes, chemische Abhandlung von der Luft und dem 
Feuer., Nebst einem Vorbericht von Torbern Bergman, 
Chem. und Pharm. Prof. und Ritter, verschied. Societ. 
Mitglied, Upsala und Leipzig,” 1777.* In the introduction, 
dated 13th {ily, 1777, Bergman says that the work’ in 
question had been ready nearly two years, though various 
circumstances had delayed its printing, and in a letter to 
Bergman, preserved in the Library at Upsala, Scheele 
complains .bitterly of the publisher Svedeius’ procrasti- 
nation, Various of the most important observations 
recorded in this work had been already made during the 
examination of the black oxide of manganesg (1771-1774). 
From all this it-follows that Scheele’s discovery of oxygen, 
of nitrogen,? and of the composition of atmospheric air 
took place simultaneously with Priestley’s, and that both 
these investigators reached the same goal by widely 
separated paths, Lavoisier too is often, but incorrectly, 
named as the discoverer of oxygen, On the other hand, 
it was Ags genius that laid Priestley’ and Scheele’s 
discovery as the foundation for the new and still existing 
fabric of knowledge. While Scheele and Priestley,? who 
made the fundamental discovery on which the new theory 
was founded, remained at the old stand-point, this 
discovery was estimated by Lavoisier at its true value, 
and it thus became a veritable turning-point in the 
history of science. But the numerous ingenious experi- 
ments by which Scheele proved the propositions advanced 
by him at the very beginning of his treatise on “ Fire and 
Air,” that the air ts composed of two diferent gases, still 
to this day are the corner-stones in the new fabric of 
science, and most of them are still repeated in every 
series of lectures,on the subjacts in question. 

Death broke off Scheele’s scientific path the same 
year ‘that the work was printed in which. Lavoisier 
distinctly rejected the philo iston, theoty, and three years 
before the first edition of his ™ Traité Élémentaire de 


a Most of Scheele’s works were first printed in the Transactions of 
phe Swedish Academy of Sciences, but wgredipmediately after translated 

to foreign languages. After bis death his collected works were published 
10 Latin under the title ‘‘ Opuscula Physica et Chemica,” Lipsis, 1788-89 
Nis short papers, m which important discoveries are often staged and proved 
ina few lines, are complete masterpieces, not only in respect of their contents, 
but also of r form and mode of exposition “Ses mémoures sont sans 
modèHecomme sns imitateurs gouna “ Philosophie Chémqu p 96) 
_* The Scotch physigan Dantel Rutherford has also great tim connec- % 
tion with the discovery cf nitrogen. He showed in 1772 that a species of 
was, ruhe could not muntain combustion, ergata the cosbaaie acid 
was wit wo by mi of asolutien of caustic po m the air exp.red 
by animals Ruthetford however did not carry out any fyrther investi- 
Ora Eine Wy aerate tac Lt roads A ilr Shei 
a says in work, “Mr. eele's discovery was certainly 
iadependont of mine, thongh I believe not made quige so early ’ ‘ 


, 


Chimie, présenté dans un Ordre Nouvéau, et daprès les 
Découvertes Modernes’’ appeared. If a prolonged 
activity had been granted him, if he ‘had made 
acquaintance not only with isolafed propositions from 
the new theory, but with the fully-developed and com- 
pleted system, would he hav® adopted the new theory, 
and with it as a starting-point gone forward to new and 
splendid victories in the field of research, or would 
he, like Priestley, have obstinately stood by the old views? 
To this question no positive answer can of course be 
given. But the whole direction of Scheele’s activity as a 
man of science tells in favour‘of the former alternative, 
and even much in his poca thfories which, if we 
except his attempt to include heat among chemical sub- 
stances, have many points of contact with current ideas. 
One thing in any case is certain.e He has done enough to 
earn a place in the first rank of the men of science of 
all tumes and of all lands, and his name shall always form 
one of the grandest memories of his native country. 





THE UNITED STATES WEATHER MAPS, 
APRIL TO JULY, 1878 


THIS week we have the pleasure of presenting our 

readers, by the courtesy of General Myer, with the 
International Weather Map for July 1878, showing for that 
month the mean pressure, temperature, force, and pre- 
vailing direction of the wind. This is the fourth consecutive 
number of the series, which began with April of that 
year, and may be regarded as completing the record of 
the great outstanding features of those changes which 
characterised the weather of the northern hemisphere 
in its transition from the spring to the summer of 1878.1 
We shall here chiefly consider the departures from tke 
averages deduced from the curves and figures of the 
Weather Maps, seeing that these well represent the 
great seasonal movements of the atmosphere, together 
with those meteorological conditions which rule the 
changes of weather occurring in the different regions 
of the globe on which the welfare and prosperity of 
nations so intimately depend, - 

The map for April showed very large deviations from 
the average atmospheric pressure in all quarters of the 
globe. Pressure was under the average over North 
America, Greenland, the Atlantic to south of Iceland, 
the north of Africa, over Europe south of a line drawn 
from the north of Scotland to the Sea of Azov ; over the 
valley df the Obi and southwards to lat. 40°; over New 
Zealand and Australia, and northward to the Philippines ; 
and probably, also over a large part of the Indian Ocean, 
including Mauritius and the eastern part of South Africa, 
Elsewhere pressure was in excess of the average, but 
most markedly over the north and east of Europe, and 
the whole of Asia hada pressure above the normal, 
except the narrow patch already referred to in the 
extreme west of Siberia and Turkistan. 

Of these disturbances in the distribution of the earth’s 
atmosphere, by far the most remarkable was the depression 
in the ,heart of the Atlantic, midway between Spain and 
New York, which amounted nearly to half an, inch. 
Round and in upon this area of low pressure the wind 
biew in the usual way, bringing warmth to the region lying 
to eastward and cold weather to regions lying to west- 
ward. On proceeding westward pressuré rose, till on the 
coast of the United States it was only about the sixth of 
an inch below the ‘normal ; but procegding further in a 
north-westerly direction through the region of the Lakes, 
the depression gradually again deepened, till near Lake 
Winnipeg it fell to full a quarter of an inch below the 
average The result to the States wgs an unusual pre- 
valence 4f*southe:ly winds, a large 1ainfall for this spring 
manth, ad a temperature everywhere high for the season, « 
rising in fee N.W. States to 1076 above the average, 
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Reverting to the great depression in the Atlantic, we 
see that it became gradually less and less on proceeding 
eastward, till at Gibraltar it had risen nearly to the 
average pressure of April; but from this point through 
the Mediterranean a secondary depression was formed 
which was deepest over fhe region lying between, and 
inclusive of, the Adriatic and Black Seas. Over this 
region ‘temperature was only the average, whereas to 
northward temperature rose above the average, the 
highest excess, 5°6, occurring in the south of Norway, 
which was just within the anti-cyclone area of high 
pressura To the eastward of the area of low pressure 
in Western Siberia the temperature rose to 4°°4 above the 
average, but along thé slopes of the Ural Mountains to west- 
ward it was only the average, or even slightly below it. 

In May pressure im the United States rose to about the 
normal in the north-western prairies, but eastward it was 
lower. The lowest depression, 0 070 Inch, was about Lake 
Superior, to west of which, winds being in consequence 
north-westerly, temperature fell to from 3°90 to 5°2 
below the normal, whilst in the Gulf States, winds being 
southerly, temperatures ranged from 0°'5 to 2°5 above the 
average. 

The great barometric depression in mid-Atlantic, which 
was so pronounced a characteristic of the meteorology of 
April, moved northwards in May to a position immedi- 
ately to west of Ireland, and was still fully a third of an 
inch below the average. -Between these barometric 
depressions in the United States and the Atlantic an 
area of high pressure wedged its way southwards from 
Greenland, and another high pressure area forced its 
way northwards from mid-Atlantic about lat. 30°, these 
two areas being each about a tenth of an inch above the 
nermal. The influence of this distribution of the pressure 
was a temperature from 1°°0 to 3°0 above the normal 
over the British Isles and Western Europe, a lowering 
of the temperature 2°°5 below the normal in Iceland, and 
as regards the New England States, a lowering of the 
high temperature which had prevailed in April to the 
average in May. 

The low pressure overspread the whole of Europe 
and the northern slopes of Asia, as far to eastward at 
least as the Yenisei, except the northern shores of the 
Mediterranean and a long narrow patch extending from 
the Black Sea to Riga. A secondary depression was 
formed in the basin of the Obi and its tributaries, its 
centre being 0'125 inch below the normal On the east 
side of this depression, along the Irtish and Yenisei, 
temperature rose from 4°°5 to 6°°6 above the average of 
May, whereas to westward, as at Moscow, it fell to 3°0 
below the mean. Thus these barometric depressions in 
Western Siberia during Apriland May were fraught with 
important consequences to the agricultural interests of 
a large portion of the Russiati Empire, extending from 
the Vistula to the Yenisei. 

The three barometric depressions, viz, those in the 
United States, in the Atlantic west of Ireland, and in 
Siberia, were merely centres of increased depression 
within a wide geneial depression encircling more than 
half the globe. From the shores of California eastward 
through the United States, the North Atlantic, the north 
of Eurgpe and Asig to the basin of the Yenisei, there 
stretched a SE ee broad region of Jow pressure ; 
and it may be ddded that so far as observations show, 
another line might be drawn marking out also a con® 
tinuous low presgire area extending from the Yenisei, 
through Turkistan, Syna, Egypt, Zanzibar, and Natal, 
to the Cape. At the same time pressure wag above the 
average ovey India and Eastern Siberia ; but the greatest 
rise of pressure hgd taken place in Australasia, so that 
whilst in April pressure was 0'298 inch below normal 

*in the south-east of New Zealand, in May it gras 07122 
inchgabove it at Wellington, the increase frofn the one 


month to the other being thus 0°420 inch, o o 
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Some important changes in the great movements of the 
atmosphere were brought about in June. Pressure in- 
creased over the North-Western States and Western 
prairies, but the greatest depression below the average was 
now found over the Gulf and Atlantic States, with the in- 
evitable result of a weakening of the southerly” winds of 
June, an increase of north-westerly, and a lowering of 
the temperature everywhere, except in the Gulf States, 
the greatest depression of the temperature being 5°°6 at 
Washington. The area of high pressure in the Atlantic 
increased a tenth of an inch and moved westward about 
15° of longitude, and at the same time extended in area ; the 
high pressure noted in Greenland in May now covered a 
wider extent and moved eastward, the greatest excess 
above the mean being 0'170 inch in the east of Iceland.» 
The high pressure that lay between the Black Sea and 
Riga now extended westward to Switzerland and east- 
ward to the upper reaches of the Yenisei. The tempera- 
ture changes accompanying these great atmospheric 
movements were a slight lowering of the temperature 
below the average over the whole of Central Europe, the 
south-west of Norway, and the east of Scotland, and the 
raising of the temperature of the whole of the Russian 
Empire above the average, the excess in the valley of 
the Kama being 6°'5, and from the Sea of Azov to the 
head of the Caspian 6-8, Pressure at the same time fell 
to some extent under the average along the Mediterranean 
and north of Africa round to Cape Verd Islands, a change 
intimately connected with the lowering of the temperature 
which set in to the northward over Central Europe. 

Pressure continued low over Southern and South-Eastern 
Africa and in Mauritius, though relatively not so low as 
in the previous months; and it had again fallen greatly 
ın Victoria, Tasmania, and New Zealand. The deficiency 
in the latter islands amounted to 0'429 inch, being a rela- 
tive fall in the mean pressure as compared with May of 
o°561 inch. 

In India pressure in the west still continued above the 
average, the*excess at Kurrachee being 0050 inch; but 
in the east it had gone below the normal at Visagapatam, 
stood near the average at Port Blair, and at little below it 
at Manila. As regards this part of the globe, the meteor- 
ological position in June was this; except a narrow patch 
of higher pressure extending from the mouth of the Indus 
southward over the west of India, and thence south-east- 
ward through Singapore and Batavia to Adelaide, South 
Australia, pressure would appear to have been under the 
average from Cape Verd Islands, round by the Mediter- 
ranean, Black, Caspian, and Aral Seas, Tashkent, 
Shanghai, New Zealand, Australia and the Cape. 

In July pressure was under the normal in the United 
States and Greenland, with two centres of greater depies- 
sion, one in the north of Greenland and the other about 
the Rocky Mountains south of lat. 40°. The influence of 
this arrangement of pressure, as regards the United 
States, was an increased prevalence and strength of 
southerly winds to east of the Rocky Mountains, ac- 
companied with a temperature from one to three degrees 
above the avcıagè of Jul}, and a rainfall considerably 
above the average ; whereas on the Pacific coast N.W. 
winds were in excess, and the temperature in Oregon 
was 2°7, and at San Diego 1°o below the mean. 

From the north coast of South America, and thence 
stretching to north-east as far as the north of Iceland 
and Chnstiansund in Norway, lay a broad extensive 
tegion of very high pressure, embracing within its 
northern lwnits the whole of the British Isles, the north of 
France, Belgium, Holland, and a thin strip of the south- 
west*of Norway, the centre being in mid-Atlantic about - 
dat, 35° and Yong. 35°. In the British Islands tempera- 
ture was above the average, the greatest excess being 
2°8 in the nosth of England.« e £ 

e Another extensive area of pressure, above the July aver- 
age, overspread India and extended towards the north-east, 
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sand by Barnaul, Irkutsk, Nerchinsk, Pekin, Shanghai, 
and- Port: Blair, ‘whereas over the East India Islands, 
New Zealand mania, Australia, Mauritius, and the 

Mf Africa, so faras observations supply information, 
-press rewas under the average, and very largely so over 
; of the southern portions of this wide-spread 
















veen the high pressure of the North Atlantic and the 
atively high pressure of Southern Asia, there was in- 
‘terposed an extensive tract of low pressure, stretching 
from Portugal to the Yenisei, and from Egypt to the 
North Cape, having its centre o'244 inch below the 
average near Moscow. To the east of the Ural Moun- 
tains temperature rose to 4°°3 above the average; but on 
„ethe west side of this depression temperature was 5°°0 at 
Warsaw. and 8°"5.at Kem, west of the White Sea, below 














of the distribution of the earth’s 
878, is the enormous breadths over 
ow the average, and the compara- 

; Over which it stood above the 





e figures on. tye map for ali: 
Pp the first time a monthly mean for the 
entre of the Pacific Ocean. This mean is from the 
‘Sandwich Islands, and shows an excess there above .the 
normal for July, amounting to the large figure of 0300 
inch. 
Thus then the meteorology of the globe for July 1878, 
stands out as a singular phenomenon, characterised by 
these broad features, viz. :—(1) a greatly reduced pressure 
over a large portion of the Southern Hemisphere as com- 
pared with what usually obtains there in the winter month 
of July; (2) a much greater diminution of the pressure 
than usually takes place in the summer month of July 
over the land of the Northern Hemisphere, over North 
America, over Central and Eastern Europe, Western and 
Central Siberia; and (3) a much larger increase of pressure 
urs in the Northern Hemisphere over the 
uly, the area of unusually high. pressure 
as regards the Atlantic to the north-east as 
: ansund, and as regards. the Pacific to west- 
ord over Central “and Southern: Asia, as far as the 
Arabian Sea. It may be worth remarking that this increased 
pressure over the oceans and diminished pressure over the 
- land of the Northern Hemisphere is in accordance with 
what might be expected to result from an increased solar 
radiation ; ; whilst on the other hand the increased pressure 
over Southern and Central Asia, and diminished pressure 
in the Southern Hemisphere, is notin direct accordance 
with. this. sition. The point here referred to will 
ustration from subsequent num- 
by which it is probable 
the states of the atmo- 
yarying states of the sun from 



























yf this international series will be 
onnection with many of the larger 
spheric ‘physics, as well as those directly 

pr uestions of climate with which we have been al- 
most st exclusively concerned i inthis article. It ig plain that 
“ave need not hope to'succeed inedealing with most of the 
larger problems. proposed by meteorology without the help 
‘of the data laid before us in’sofull.and convenient a form 
by the International Weather Mapsof General Myer. It 
is only thus that we.can trace.to their proximate causes such 
climata] phenomena as the recurring droughts of India 
and the cold, sunless summer of the British Islands in 

» 4879, and show their trug relations to the great mowements 
of the atmosphere. For this great worksthehighest praise 
„must be conceded to General Myer, whose genius stfuck 
out this cosmopolitaneschame of observatjon, and whose 
awers of organisation and determination of will borg 
a obstacles which stood in the way of its realisa- 
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tion ; and he has the heartiest wishes of all for its 
complete extension over British North America, South 
America, Africa, and among the islands of the Pacte. - 


WILLIAM SHARPEY . M.D., FRS. 
D? 


SHARPEY, whose death we regret to announce: 

took place on Sunday, was born April 1, 1802. He: 
entered on the study of medicine at the University of Edin- 
burgh in 1818. In the autumn of 1822 he came to London, 
where he spent three months in dissecting, and then 
proceeded to Paris, and occupied the following winter in 
the study of clinical medicine and surgery, in the: 
hospitals. In 1823 he graduated i in Edinburgh, ‘and sub- 
sequently was for a short time engafed in the practice of 
his profession in his native town, Arbroath. © Soon after- 
wards he appears to have changedethe plan of his lifes. 
and for the purpose of educating himself for the scientific 
career which he had resolved. to adopt, he proceeded to 
the Continent. After spending several months, which.. 
were devoted to general culture, at Rome, Naples, and 
Florence, he resumed the study of anatomy at Pavia, 
under Panizza. The following years were, spent partly in 
Edinburgh, partly in Paris, “Vienna, Heidelberg, and 
Berlin. At Berlin he became the 
Rudolphi, and by laborious anatomica 
foundation of his future success and emin 
he began to lecture in Edinburgh on. an: 
friend Prof. Allen Thomson as. his as 
1836 was invited by the Council of th i 
London, now University College, to accept the Chair oF 
Anatomy and Physiology, which he occupied until 1874. 

It was about this time that he was most actively - 
engaged in physiological investigation. His scientific 
writings, which were not numerous, have the characteristic 
excellences of accuracy of observation and soundness of ` 
judgment. One of his earliest contributipns was orf © 
ciliary motion, and appeared in 1830, Others formed the 
subjects of articles in the “Cyclopedia of Anato 
Physiology,” while a still greater number were c 
in the successive editions of the “ Elements of An 
Notwithstanding the rapid progress of a 
physiological science during the past thirty yea: 
of Dr. Sharpey’s observations have lost their value. 

He was appointed Secretary of the Royal Society in 
1854, shortly after important changes had taken place in 
its administration, in the bringing about of which he, 
with others whose names are not less distinguished, had 
taken patt. The beneficial effect of these changes in 
extending the Society’s influence for the advancement of 
natural science was due in great measure to the sagacity ` 
and energy with which he administered such of its affairs 
as fell within the scope of his duties—duties for which he 
was singularly fitted by the extent and variety of his. 
learning, by the wisdom. of his counsels, by the wide 
range of his scientific interests, by the candour and justice 
which guided him in appreciating other. men’s work, and 
by his ready sympathy with every true and honest worker. 

Great as Dr. Sharpey’s services to science were in his 
public capacities as Secretary of the Royal Society, as a 
Member of the Senate of the University, and. of the 
Royal Commission on Science, and in other ways, these 
were perhaps not the most important. For years he was _ 
the greatest teacher of anatomy amd physiology in this — 
country, occupying a position side by skle with Jobannes 
Müller in Germany. Just as the influence of Johannes 
Miiller’s life and teaching is still powerful in that of bhis > 
pupils, so we may confidently anticipate that Sharpey’s 
work will follow him. Of the fellow-workers in h 
fiald who are at this moment mourning his loss there is 
perhaps not one who does not direcfly or irectly owe Pad 
him that which has made him what he is; nor should we 
be far wrong if we were to add that those who are bess 
endowed\owe him most. 

WHilethowery sounds of our friefid’s voice are freshly 
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impressed on our” ears, it is too soon to do more than 
attempt to trace the more marked features of his character. 
The qualities which chiefly distinguished him intellectually 
were the variety of His knowledge, the accuracy of his 
memory, which he retaiged to the last without appreciable 
impairment, and his sound@discrimination in all matters 
of doubt or controversy. To his friends he was endeared 
by his habitual consideration for the welfare and interests 
of others, his unwillingness to think ill even of those of 
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whose conduct he disapproved, and his transparent truth- 
fulness. When it is remembered how large was the circle 
of his acquaintance and the number of those who, during 
the thirty-eight years of his professorial life, came under 
his personal influence, we may well moderate our grief at 
parting with him by reflecting on the good that must 
have accrued from the life and labours of one in whom so 
vigorous an understanding was united with so genial and 
sympathetic a nature. 





SIGNOR PERINIS PLANETARIUM 
[5 NA&TuRE, vol. «xi. p. 111, we described the ingenious 
planetarium recently invented by Signor Perini, and 
which has cost him seven years’ constant labour. To-day 


are suspended the sun and planets, Of course yt has been 
nec&sary for purposes of illustration to greajJy exaggerate 
the proportiomate sizes of the planets, but of readers will 
see that for purposes of instruction Signor Perini’s inven- 
. 
e 





we are able to present an illustration of this invention, 
which may give those of our readers who have not seen 
the original, some idea of its construction. The visitors are 
supposed to be standing underneath the dome, from which 


à e 7 o See 
tioa must þe of the greatest possible utility, for details 
“we must refer the readers to our previous article on the 
panetarium, which we believe is still standing and may 


be seen at 77, Newman Street, Oxford Street. 





DEEP-SEA DREDGING AND LIFE IN THE 
: H AT “DEEP SEA" 


Il, 


TH gurface-water of the ocean is inhabited by an 

abundant animal fauna peculiar to itself, and termed 
pelagic. In ubiquity of geographical distribution the 
animal forms composing this fauna approach very nearly 
the fauna ofthe deep-sea bottom, There appears to be a 
marked relation between the pelagic fauna and the deep-sea 
fauna. Almost all the deep-sea forms have closely-allied 





. Fic, 10.—Pelagic Globigerina. Much magnified, 
. 


representatives floating or swimming near. the ocean sur- 
face. The deep-sea sea-anemonies are represefited on the 
surface by floating sea-anemonies.’ There are surface- 
worms, hydroids, bryozoa barnacles, and fish reprtsented, 
-by:close allies on the deep-sea bottom, ° Lastly, thereeare 
abundance of surface, Rhizopoda corresponding with the 
vast quantities vf them beléw (Fig. 10). *° , is 
< . 
* Friday Evening Lecture delivered at the Royal Institution on March 5, 
by H. N. Moseley, F.R.S., Assistant Registrar of ghe University of Londen. 
‘ontinued from p. 547. ô 
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Here is one of these surface Rhizopods, a Globigeri 
which, like most, but not all, of the Globigerinz occurring 
at the surface, is covered with delicate calcareous spines 
projecting from its shell. That thè deep-sea bottom is 
over vast areas covered bya mwl composed mainly of 
Globigerina shells like this on®, but without the spines, is 
well known to all my hearers, ` ed 

An important — which has been much disputed 
is, whether the Globigerina mud is entirely derived from 
the surface, being made up of dead shells fallen from 
above, or whether the shells composing it live on the 
bottom. Mr. Hon Brady, after 
examining all fhe Challenger col- 
lections, concludes that the main 
components of the mud do live on 
the Gertain 
there do not occur on the surface at 
all, and Globigerine occur on the 
bottom near our own shores, where 
none have ever been found on the 










-5 : concerning which there. has never 
_ been any doubt as to their living 
"onthe deep-sea bottom, „Dr. Car- 
> Renter describes Anit manne 

o..the accompanying ustra: 
tions (Fig. 11, @, 6, c) are from Mr, 


ephs.a Uae, shown 
„from 2,760 fathoms, 
e 
test. Another bre (0) 
what like a Globigerina.. This other 
one (c) is attached to a heavy body, 
a sufficient evidence, were any Te- 
quired, that they lived on. the 
p = that: Globigerinæ d 
upposing thi obigerinæ do 
AEA ia as well as at the 
surface, do they also live at. inter- 
mediate. depths? 


of the mid-oceap, or is a vas 
azoic area betweey the pa pe 


ies found 
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What is wanted to determine the problem is a net 
which can be let down to.any required depth, securely 
closed, then be opened and towed for some time, then 
closed again and bréught to the surface. Its contents 
would then be certainlyderived from the depth at which 
it was towed. I devised, @ome months ago, a net which 
will, I believe, answer these requirements. Its mouth, 
which is fastened on a hinged frame, is kept shut by 
means of springs, but can be opened by the action of a 
pair of electromagnets excited by a battery on board 





a $ (3 
Fic. 11.—Arenaceous Rhizopoda. a, Astrorhisa catenata, 2,760 fathoms; 
6, Soros, confusa, goo to 2,900 fathoms; c, Ss gs ay ong vagars 
at to a piece of shell, 2,000 fathoms, (After H. B. Brady, F.R.S., 
Quart. Journ, Micro. Sci., vol. xix., new series). 


ship. A rope is used to tow the net, which contains an 
insulated wire. Whilst the net is being towed, the 
magnets are maintained in action and keep its mouth 
open. As soon as the net is to be drawn to the surface 
the current is stopped, and the net closes. Mr. Agassiz 
intends to use this net or some better contrivance during 
this summer on the American coast, and we may await 
the results with great interest, 

It has long been. known that pelagic animals change 
teir level constantly, appearing sometimes in swarms at 

«the very surface of the gea, and again disappearing. Some 
come up ir calm weather, others only at night, but it is 
uite uncertain to what depths they descend. Probably 

e different pelagic animals vary very much in this 
respect, and they may each have their definite zones of 
range. It would be most interesting to learn the exact 
habits of such animals as Pteropods in this matter. The 
question could easily be determined by the use of such a 
net as I have described for a short period at any one 
locality, and most valuable results might be obtained by 
any one who cared to take the matter up in the neigh- 
bourhood of our own coasts. 

Very possibly the pelagic animals do not range to any 
great depth, 100 or 150 fathoms, or less. Prof. Weissman 
concludes from his researches at Lake Constance that 
the surface animals there sink to a depth of about 50 feet 
in the day-time in order to escape the sunlight, and 
rise slowly in the evening, following the rising limit of 
darkness in the water. 

It is quite possible that a vast stretch of water between 
the surface and the bottom is nearly or absolutely without 
life. 

There are a large number of animals, some of the most 
curious forms, which most probably do not live at the 
bottom of the sea, but which constantly appeared in our 
trawl-net when used in great depths. Amongst these are 
a large number of fish of great rarity. They may have 
come frem 20 fathoms or from 2,000. We cannot tell. 
Possibly they liwe at 60 or roo fathoms, and rarely reach 
the surface ; hence their scarcity. Some certainly pelagig 
animals, which are very scarce, probably live at a consi- 
derable depth from the surface. 

Here (Fig. 12) is a very scarce animal indeed, a pelagic 
Nemertine worm. The Nemertines mostly livé on the gea- 
bottom, an@ are long and worm-like. This is one which 


` has become so mdtiified to live a pelagic existence as to 


¿resemble them in appearance very little. Its *body has 
1 Sigce this lecture was sent to the printers I have heard from Mr. Agassiz 


that Capt. Sigsbee has in#tnted a net which he expects gill sil that is 
wanted with complete efficiency, = a) e ii 


. < 
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become transparent like glass, that the animal may become 
almost invisible to its enemies, whilst the branching intes- 
tine, the only part which could not be rendered translucent, 
has become brown-coloured, as in several other pelagic 
animals, to imitate floating sea-weed. ‘The prokoscis pro- 
jected from the head shows the animal at once to bea 
I have called it Pelagonemertes. 


Nemertine, One speci- 





° 
Fic. 12.'\—Pelagonemertes Rollestoni. On the left the proboscis sheath wi 
= the proboscis coiled up inside. EN va 


men of this animal was found in the trawlafter it had been 
down to 1,800 fathoms, to the south of Australia, An- 
other was got off Japan when the net had been down to 
755 fathoms. The animal was only found on these two 
occasions at these widely distant spots. Fifty years ago 
Lesson, on the voyage of the Cogwui//e, found in abund- 
ance, on the sea-surface between the Moluccas and New 





Fic.” 13.—Himantolophus Rheinkardtii (Ltk.). About one-sixth of the 
. natural size. 


Guigeg, a closely allied animal, the nature of which he 
failed to understand. He mus have fallen in with the 
“inemals just when they were at the surface. No doubt 
they are abundant at some depth, or other all over the 
Pagific. , $ 

It seems probable that some animals which live near 


r 1 From “ Notes by a Naturalist,” p. 573- 
. 
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the sea surface when young in all the pleasures of warmth 
and sunlight, sink when fully grown to lead a sluggish life 
on the cold and dismal bottom. Here (Fig. 13) is a remark- 
able deep-sea fish. It is nearly allied to the Angler of our 
aquari; It was found dead off the Greenland coast, 
Oaia allar fish were obtained by the Chalonce: 
in great depths down to 2,400 fathoms all over the world. 
Mr. iz also got plenty of them. The fish has a very 
near ally which lives on the surface amongst the anit 
weed, from which it builds curious ball-like nests. You 
see the fish has no ventral fins, and must be, like its 
surface relative, a very feeble swimmer. It has very 
small eyes and a huge mouth, and on the top of its head 
is a lure set on a movable stalk, with which, like the 
«Angler, it attracts its prey within reach ofits mouth. The 
fish is black all over, as are most deep-sea fish, except on 
the lure. This is composed of numerous tentacle-like 
branches, which are covered with white spots, probably 
phosphorescent, when the animal is living. At the bases 
of the branches are to horn-like appendages which are 
white, P apid also phosphorescent. The fish most 
likely thus manufa S its own light, whilst its tentacles, 
spangled with Spots, swayed, to and fro, no doubt 
lure a victim to destruction. 


re many This fish is sixteen 
inches in actual length. i; 

Here (Fig. 14) is what Prof. Lütken, from whom these 
figures are taken," believes to be the young of this curious 





a 
Fic. 14s—Young Himantolophus oem otameai from the stomach of an 


fish, It was found in the stomach of an Albacore Thynnus, 
a surface-living predatory fish which was caught in the 
tropical Atlantic. You see the little fish has, like the 
adult, no ventral fins. The eye is very much bigger in 
proportion than in the adult, but that is merely an in- 
stance of retention in the young of what has been nearly 
lost in the adult by disuse. Certain deep-sea blind crus- 
tacea similarly have young with fully-developed eyes. 
The lure on the head is just growing. _ 

If the animal is not the young of the species just shown, 
which probably extends from Greenland to the tropics in 
the bag eee it is certainly that of some closely-allied 
form. e your of other deep-sea fish have been found 
in the stomachs of Albacores. The young of most shallow- 

water bottom-living fish, such as the Angler and the 

flounder, pass their early existence at the sea-surface. If 
this AREPAN eall develops in thg carly stage at the 
surface, how do the 

Possibly they rise slowly from the bottom, Perhaps some 

other deep-sea animals go throygh their early stages at 
the surface. eae i 

~ _ According to Prof. Geikie * the deep ocean basins date 
from the remotest geological antiqui nd Dr. Carpenter 
in his late lecture here maintain same conclusion. 

Whether such be the case or not, any changes which may 

have taken place converting deep seas into sh&llow must 

have occurred very slowly, so that ample tig for 


“ges reach the top of the water? 


migration of deep-sea forms to fresh deep seas must have. 


been afforded. Why is it therefore that very many ancient? 
forms do not occur in,the deep sea? If the ancient deep 
sea had been cdlonised say in the Siluriar? 


2 “Vidensk. Selsk.-Skr.’" sie Række, rrte Bd. v. p. 319- 
2 Loc. cit. p. 4280 3 : nee 


NATURE 





firedgings we have explored for the first 


or, Devonjan | ganglion lies on the mass. 
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epochs, we should expect to find in its vast area many 
remnants of the fauna of that age and of subsequent 
geological epochs ; and such was the conclusion of the late 
Prof. Agassiz, and of many othar naturalists. It was 
expected that all kinds of ancient forms would be brought 
up by the deep-sea net. C@n to anticipation, the 
deep-sea fauna is mainly composed of more or less 
modern shallow-water genera and their allies. The fish 
of the deep sea comprise amongst them no Dipnoi, no 
Ganoids, and no lampreys ; they are allies of the cod, the 
salmon, and the Angler. There are no Trilobites in the 
deep sea, and no Graptolites, no Bellemnites. All the most 
ancient forms which now survive occyr in shalld*y water. 
Lingula, most ancient of all, is abundant in two or three 
feet of water, and has, I believe, never been found below 
ten fathoms, Trigonia and a ap survive in shallow 
water, and so do Amphioxus anf'Cestracion, Helioporf— 
the only living representative of a vast number of 
palzozoic corals, is a shore form. 

It is true that corals which come within Milne- 
Edwards’s definition of the Rugosa occur in deep water, 
but that group needs great modification, and the structural 
difference between the deep-sea forms and ordinary 
Caryophyllias is probably of comparatively little zoological 
importance. 

Though stalked Crinoids occur in deep water, they are 











P 
Fis. 15.’—Deep-sea Ascidian (Octacnemus Bythius). Above.—The animal 
viewed ffom below; of one half the natural size, The nucleus is seen 
in the centre through the transparent base of the “animal. p, pedicle of 
attachment; B, exhalant orifice; R, rectum. Below.—Diagrammatic 
section through the middle line of the animal's body. a, inhalant 
orifice; at, muscle attached to nucleus; other letters as in figure above. 


also found in a cept of only forty fathoms. There are a 
certain number of forms in the deep sea which do not 
occur now in shallow water, and do occur as fossils in the 
chalk or elsewhere, but they do not form a very high per- 
centage of the total number. 

We might have expected to find surviving in the see 
sea missing parts of the branches of the zoological family 
tree, animals of ancient pedigree which might for example ~ 
have explained the affinities of the Bryozoa or 
Brachiopoda, but scarcely a single animal thus of first- 
rate zoological importance was obtained in greag depths. 
This is a most extraordinary fact, forin our ap aia 

fime nearly 
quarters of the eartp’s surface. 

The most important hew animal, zoalogically speaking, 
obtained from deep water by the Challenger Expedition is, 
as far as I*know, this Ascidian (Fig. 15), which I have 
nafned Octacnemus. Most of its bodyistrapsparent. It 
has eight radiate arms. Its viscera ame gathered together 
into a small nuclear mass as in Salpa, but the nerve 
The animal is attached ta* 


Ioseley, “Notes by a Natwalist onthe ChaMenger, 


* Frog H.N 
n and Co., 1879.) ð 
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the bottom by a small pedicle here. It: is -extremely 
aberrant in structures- Itis from 1,070 fathoms. SEE 

‘Most of the interesting forms obtained- by us arefrom 
comparatively ‘shallow: -water..As an’ example may -be 
cited Syllis ramosa of Dr: MeIntosh, which is from 90 
fathoms, It isa worm whẹh branches in a most extra- 
ordinary manner; quite unlike any other annelid known: 
The-entire’body divides up into a-series*of complex rami- 
fications. Nevertheless, as shown by Dr. McIntosh, the 
worm belongs to a well-known ‘shallow-water genus, 
Syllis: The head or heads of the animal were all broken 
off the single specimen obtained, and it is uncertain how 
many it*may have had. The animal lives embedded in a 
sponge, in- the catals of which its ramifications are 


received. cae 
: (Go ġe continued.) 





NICHOLAS ZININ 

WE have already: briefly alluded to the death of the 
VY- veteran: Russian chemist Prof. Zinin, which-occurred 
atSt.) Petersburg; February..19... Nicholas Zinin- was 
born: August 13, 1812, at Choucha, in the Caucasus 
district. After completing the. course of studies in the 
Government Gymnasium at Ssaratow, on the Volga, he 
entered the University of Kasan, where he is recorded as 
the recipient of two gold medals for superiority in mathe- 
matical and physical studies. In 1833 he finished the 
ordinary course of studies in the mathematical faculty. 
In 1836 he received the degree of Master of Sciences 
from the university, and in the following year was 
appointed assistant professor, At first his lectures were 
confined to physics and mechanics; later they embraced 
chemistry. At this epoch the educational authorities of 
Russia began to feel the necessity of a more intimate 
*familiarity with the rapid progress then being made in 
chemistry in Occidental Europe, and it was: decided to 
send the young professor to gain a personal knowledge of 
the methods then in vogue in the laboratories of the 
West for furthering chemical research. His face turned 
naturally towards Giessen, where Liebig had already 
gathered about him a brilliant circle of young and 
enthusiastic chemists of the most diverse nationalities. 
A special favourite of the great master, his abilities.as an 
independent investigator were rapidly developed. After 
passing some years at. Giessen, and in journeying through 
England, France, and. Switzerland for. the. purpose. of 
scientific observation, Zinin returned to Russiao- receive 
the degree of Doctor of Sciences from the University of 
St.Petersburg. Until 1848 he continued in his professor- 
ship At thatdate, however, attention..had been so 
strongly drawn to his talents as a lecturer-and as an 
investigator, that he was elected to the chair of chemistry 
in the Imperial Academy of Medicine at St, Petersburg. 
This position he continued to occupy. until 1874, when he 

retired from active professiorial duties, 









connection With. this dq 


e 3 discovery that Zinin’s name will 
remain, closely asg&ciat 


remain. O The interest excited at the 
¿time of its announcement. was purely of a scientific cha- 
racter, but after a lapse of fifteen years it assumed a 
° ee Linn, Soc, Purn. Zoology, vol. xivep. 720790 § kd 
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commercial importance of the highest kind, and.to-day 
manufacturing interests: involving many millions: are 
based’ on ‘that simple reaction of reducing. nitro-com- 
pounds, to which we owe all the wealth of colour derived. 
from aniline and its. homologues. In 1844 hg followed 
up the samé-line of discovery by producing the bases 
derived from ‘the dinitro: derivatives of benzene and 
naphthalene. -By means of the same reaction he 
obtained also in 1854 the amido acid from nitro- 
anisic acid. -In- this- connection ‘should be ‘mentioned. 
likewise the interesting production of oxanaphthalide and 
formonaphthalide- from: oxalate of naphthylamine under 
the influence of heat (1858). In 1852 he discovered the 
formation of diamidodiphenyl by the action:of sulphu- 
rous acid-on azobenzene, a reaction which he found somee 
twelve years afterwards to be induced. also by hydrochloric 
acid. The nitro-derivatives of azobenzene and azoxyben- 
zene were also submitted to a thorough investigation by 
him (1860). In 1852 he discovered likewise the aromatic 
thiosinnamines due to the action of mustard oil on aniline, 
naphthylamine, &c. 1854 witnessed the discovery of the 
ureides, the important class of compound ureas obtained by 
exposing urea toghe action of acid chlorides or anhydrides. 
In this manner he prepared the first types of this group : 
ti 
acetureid coNHe benzureide, butylureid, and 
NH.C,H,O, r. 
valerureide. In the following year Zinin increased: the 
then comparatively limited number of organic compounds 
occurring in nature, or resulting immediately from the 
simple decomposition. of natural. bodies, which could be 
prepared artificially, by the synthesis of oil of mustard 
from allyliodide and potassium sulphocyanide. At the 
same time he claimed for the allyl group its now accepted 
position among the alcohol radicals,and prepared a num- 
ber of allylic ethers in order to prove its ability to replace 
hydrogen atoms in ‘acids, In 1857 he returned to the 
field of investigation which had enlisted his interest while 
under Liebig’s guidance, viz, the study of benzoin and its 
derivatives ; “nd with few exceptions his researches up to 
the close of his life were confined. to this subject. At 
this date he succeeded in introducing acid radicals into 
benzoin by exposing it to the action of acid chlorides, and 
prepared in this way acetyl- and benzoyl-benzoin, In 1860 
he was successful in regenerating benzoin. from. benzile— 
the product.of its. oxidation—by.making use of reducing - 
agents. -At the same time he prepared a. number of 
derivatives.of benzile... Hydrobenzoin. was, also .obtained 
by. him in 1862, as the result of reducing the oil of. bitter 
almonds. In this -connection may,.be mentioned. his 
elaborate study, in 1868, of. Laurent’s Jengimide—the 
complicated amide resulting from: the action. of. acids on 
the oil of bitter almonds—in which he showed it to be a 
combination of the latter with the imide of formobenzylic 
acid. In 1867 Zinin submitted benzoin to the action of 
hydrochloric. acid, and obtained a compound, C,H,,0, 
named. by him depidene. This body was studied exhaus- 
tively by him throughout a series of years, While unable 
to fathom. the. mysteries of its constitution, he prepared 
an extensive arra¥ of derivatives, oxylepidene, dioxylepi- 
dene, oxylepidenic. acid, many products. of substitution, 
&c., of nearly. all of which two or more isomerides were 
obtained. So thorougl? was the study of the relations 
existing between. the members of this series, that they 
will all fall into naturally-assigned places when once. the 
bond between the.lepidene group and bodies of known 
constitution is. fairly éstablished. . In, 1861, by the reduc- 
tion of bemzoin, he obtained desoxybenzoin, Cute, a 
compound which the reduction of chlorobenzile. likewise 
yieldté him. ê few years later.. This. body he changed by 
nitric acid into nitrobenzile ; and in. 1868, 
by successive. treatment. with phosphorus. pentachloride 
and reducing agents or.potasH, he Changed it inte stilbene 
ean tolant, thus. throwing an interesting light upon the 
constitution of benzoin “and its derivatives. 1n.1870 he 
s 
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abie n, by united oxidation and 
ic „a peculiar body, C,.H;,.0,, 





me of denzamarone, and which 
“into desoxybenzoin and amaric acid, 
ş latter he decomposed, in 1877, into ben- 
alled yroamaric acid. Various homo- 
ined ‘by varying the alcohol used as a 
for the potash, and pyroamaric acid was shown to 
_ bea benzyl-ethyl-benzoic acid. -One of his later investi- 
_ gations showed the peculiar property possessed by zinc 
_ of regenerating hydrocarbons from the solutions of their 
ni addon compounds by extracting the halogens from the 
latter: im 
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= Prof. Zi merits were warmly appreciated in his own 
_ country, and he was the recipient of numerous decorations, 
= some of which were due to the important services ren- 
dered by him in the solution of questions connected with 

the Russian military department. In r855 he was elected 

tothe Imperial Academy of Sciences at St. Petersburg. 
He was the only Russian among the corresponding mem- 
«bers of the Chemical Section of the French Academy of 
“i Sciences; and was likewise one of the few honorary 
-members of the London Chemical Society and of the 

German. Chemical. Society, T. H. N. 





WILHELM PHILIPP SCHIMPER 


ROF, SCHIMPER, to whose death at Strassburg on 
20 we have already alluded, was one of the 

entific men in Alsace. He was born, 
anuaty 8, 1808, at Dosenheim, near Elsass-Zabern. 

After taking a course of theological studies at the Uni- 
_ versity of Strassburg, he devoted his attention to natural 
__ history. A period of travel was succeeded by his appoint- 
< ment in 1835 as assistant in the Natural History Museum 
‘Strassburg. In 1839 he became director of the esta- 
blis hment, and was elected Professor of Geology and 
Mineralogy in the University. Before this date he had 
already attracted attention in the botanical world by his 
n-mosses, and he soon became one of the leading 
s-branch, A monument of his work as 
ft in his famous “ Bryologia Europza,” 
ith 640 plates, from 1836 
1 an extensive supplement 
| important works in this con- 
terches anatomiques et morpho- 
sses ” (1850), “ Mémoire pour servir à 
des Sphagnugn” (1854), and “Synopsis 
rum” (1860; 2nd edit, 1876). As a 
imper bas” produced—1$69-1874—a 
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“ Traité de Pal ontologie végétale," in three tolumes, 
 whichranksamong the best ‘text-books on- the subject. 


_© Much.of his attention and time was. 
_ Fosdil remains of Alsace itself, and i 0. these studies 
_ that we owe.the valuable monogr&phs, ‘“ Plantes fossiles 
= des Vosges,” written in 1844 in. connection with A, 
< Mougeot ; “ Palaontologica Alsatica’’ (1854) ; ind “Le 
~ Terrain-de.transition des. Vosges ” (1862). “The marked 
talent for botany in the Schimper family is, something 
unusual; Prof. Schimper’s two cousins having gained, 
imself, honoured places in the annals of the science. 
Schimper, who taught at Munich and®*Heidelberg, 
n 1867, was distinguished as the founder of the 
cory on the position of leaves, so ably expanded) 
i; e 


rected to the rich 
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by the late Prof. Braun ; while Wilhelm’ Schimp 
widely increased-our knowledge of African flora: 
researches in Abyssinia, where ‘he’ was released from 
imprisonment by the English expedition in 1868. <+ 





NOTES 

MM, W. pz. FONVIELLE and D. Lontin described to the Paris 
Academy last week a magnetic gyroscope, the object of which is 
to give a movement of rotation to movable pi 4 iron 
of various forms. M. de Fonvielle is at p j 
with the apparatus, from which some: 
been obtained. Wehope to give full acep 
with illustrations, in our next number. | 


M. B. Bruner has presented the suyn of 20,000 francs 
French Association for the Advancement: of Sefence, the iz Bee 
to be distributed annually for ‘the promotion of» scientific — 
research, she, 


Amone recent deaths announced are those of Dr. Joh. Eman. 
Zellerstedt, the Swedish bryologist ; Dr: M; A: Fy Prestel, of 
Emden, the meteorologist ; and Dr. Mulder Bosgoed, of Rotter- 
dam, author of a “ Bibliotheca ichthyologica et g 


Tue French Academy of Sciences. numbers. 
At present two seats are vacant: one in the section ¢ ; 
and one in that of ‘geography and navigation, “The numb 
foreign associates and corresponding members ‘allowed 
statutes is 108. There are now four vacancies: two i 
chemical section, one in the botanical, and one in that of gea- 
graphy and navigation. The classification of this portion of the 
Academy by nationalities affords an interesting view of the 
judgment of Parisian: scientific ‘men on their confrères according 
to “geographical distribution.” . Francg, outside of Paris, heads 
the list with 30 members ; then follow Great Britaiff, 21 ; Gers 
many, 17; United States, 8; Russia, 65 Switzerland; 63 Scan. 
dinavian countries, 5; Italy, 4; Belgium and Holland, 
Austria, 2, and Brazil, 1. ae ae : 


























serio! ; 
of those in authority, Mr. Merrifield strongly advocates the 
appointment of an independent commission for inquiry into the 
whole question of the construction of our heavy guns. Mr, 
Merrifield seeks to show that the system at present in use is 
accompanied with the most serious disadvantages. E 


A PROSPECTUS has been issued by the Wilts and Hants Agri; 
cultural College, of which we spoke last week. Every arrange- 
ment has apparently been made for the improvement and comfort 
of students, ee i 

IN a paper in the Journal of the Royal Socie: Ney 
Wales, on the Forests of Tasmania, by the Rev, J. E. 
Woods, the author gives some interesting dai 
age of the stately trees which people these fore: u 
their size one would be inclined to attribute to them great antiquity. 
Mr, Woods was very anxious to collect data on the subject 
nearly all his inquiries he only received mere guesses ; 
to 300 years was the general reply. Mr. R. Hill, the prop 
of an extensive saw-mill at Honeywood, on the Huon, | a 
however, some more trustworthy data. Mr, Hill assute 
Wood that some of the gum-trees, and perhaps*all of them, 
their bark twice in the year. The stringy bark (Æ; oblig S. 
one of the most-striking instances of this. He-further informed 
Mr. Woods that, hearing a lecture from Mr, Bicheno on the 
growgh of trees, and the statement that a ring of wood was 
"added to the diameter each year of growth, he was induced to 
test the trutheof this. There was a blue gum-tree in his garden’ 
in Hobart Town, the age of which he was sure of, as his:brother: +- 
had planted it eighteen years previously, He felled it and 
counted theeing® and found them'to be thirty-six in number, 
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In a letter in yesterday’s Times deserving the 
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two for every year. From this, and from shedding the bark as | fusion. This phenomenon, according to the correspondent, was 


described, and a long-series of observations, he concludes that 
thé sap rises twice in the year, He has for many years watched 
the growth of the trees, and he believes that for the first twenty 
years the average growth is about one inch in diameter for each 
year. Out of thousands of ees felled or cut in his mill, he has 
not found one.over seventy-five years old, and a very large 
proportion of the serviceable timber is composed of trees about 
fifty years of age. Quite recently he has had a very interesting 
opportunity of verifying these observations, At Ladies’ Bay 
(between Port Esperance and Southport), a paddock on the farm 





first observed in the Indian Ocean, south of Java, in 1859, and 
has been corroborated by Prof. Nordenskjold’s Aretic observa- 
tions, 


Mr, Hucu O'Donocuve McCann, of Bedford School, has 
been elected to an Open Scholarship for Natural Science at 
Queen’s College, Oxford. The scholarship is tenable for five 
years, and is of the annual value of go/, There were only two 
candidates, 


On Tuesday next, April 20, Mr. Robt. H. Scott will give the 


of Mr#D, Rafton was cleared for the purposes of cultivation. It | first of a course of four lectures at the Royal Institution on Wind 
was exactly sixteen y@urs in 1877-78, since a crop was taken off it, | and Weather. 
y cith s i M > iro . 
o an a va at we shia ston aie 3 BR A sire 3 Tue Goth Erganzungsheft of Petermanns Mittheilungen ein- 
questing him to xamine the stumps, In his reply he gives the tish of an elaborate monograph on the Sea-Fisheries of the 
number of rings in the longest saplings as thirty-three; size World, by Moritz Lindemann. . 
across the heart-wood where the rings cease one inch, The THE Medical men of New South Wales have decided to form 
rings he observed were not an equal distance from each other, | there a branch of the British Medical Association. 
some of them being three times the size of the others. From 
these facts Mr. Woods thinks we may safely adopt. Mr. Hill's WE have received a very favourable report of the progress and 
conclusion that there are two rings of growth for each year, and | present condition of the City Industrial Museum of Glasgow. 
coe yeep Tape race A ca Seen peer A TERRIBLE cyclone occurred, the Sydney Alorning Herald 
j states, in New Caledonia and the Society Islands on January 24, 
e We take the following item of Yankee ingenuity from | resulting, so far as is known, in the loss of fourteen vessels in the 
Industry, commending it to the attention of the Guilds’ | vicinity of Noumea and the death of sixteen persons. In Nou- 
Technical Institute:—The Bridgeport News very cleverly de- | mea and its suburbs the amount of damage done was incaleulable. 
scribes an invention, credited to a Bridgeport Yankee, to prevent | It was certified by old colonists that there was never so severe a 
marketmen from palming off old eggs for fresh ones. The | hurricane in those regions, or one which caused so much loss, 
inventor proposes to arrange a rubber stamp in the nest of every | The plantations up the country were destroyed and trees were 
$ Ben, with a movable date. This stamp is arranged with a pad | uprooted or bereft of their branches. In many parts of the 
that is saturated in indelible ink, When the hen lays an.egg, as | town, especially near the wharf, the eye was arrested in all 
is well knoWn, she kicks slightly with her hind leg. An electric 


disk is arranged so that her foot touches it, and the stamp turns 
over on the ink pad, and then revolves, stamping the date on the 
egg. The hen then goes off about her business, the farmer’s 
hired girl removes the egg and replaces the stamp, which is then 
ready for another. On each evening, after the hens have retired 
to their downy roost with the roosters, the date of the stamp is 
altered for the next day, and the work goes on. In this way 
there can be no cheating. You may go to the grocery and ask 

’ for fresh eggs, and the grocery man tells you he has some eggs 
of the vintage of January 29, 1880, for instance. eYou look at 
them, and there are the figures, which cannot lie, 


Tue Lilustrated Scientific News of New York describes and 
pictures a remarkable meteorite in the collection of Prof. W. E. 
Hidden, of the New York :Academy of Sciences. It was found, 
July 19, 1879, on a plantation at Lick Creek, Davison Co., 
N. Carolina, When found it was covered with a thick scaly 
crust of oxide. It weighs 1°24 kilos., or 43% ounces avoirdu- 
pois. Itis one of the rare class that does not show the Wid- 
manstdtten figures or lines-indicating the characteristic crystalline 
structare of meteoric irons, . A thorough analysis in duplicate of 
the specimen is now being made, Mr. Hidden has in his cabinet 
three other undescribed meteorites from the Southern States, 
which will be noticed in due time. One of these weighs 14°5 
kilos, or 324 ougges avoirdupois, 


ProF. SILVESTRIA, of the Catania Observatory, the 77Res 
Paris correspondent states, reports the fall on the night of March 
29 of a shower of meteoric dust, mingled with rain. Besides the 
usual characteristics “of colour, chemical compo8ition, and the 
mixture of mineral and organic particles and minute infusoria,e 





directions by heaps.of ruin,. During the storm the harbour was 
completely invisible, owing to the thick, fog caused by the rain 
and the spray of the waves being dashed about by the force of 
the wind. All the small boats were wrenched from their anchors 
and swept on to the piers. At sea the disasters were numerous ; 
no fewer than fourteen_vessels either sank or were thrown on 
some distant coasts: 


Wiru the aid- of an improved Jantern for the oxyhydrogen 
light, invented by Mr. Holman, of the Franklin Institute, Mr. 
Outerbridge, Jen , lecturing lately tothe- Institute on “Coins 
and Coinage,” made some interesting experiments, projecting 
enlarged images of ancient and modern coins on the screen with 
great sharpness and brilliancy, and showing the cupellation of 
gold and silver. In this latter a little ‘*cupel” or crucible of 
calcined bone-ash was held in the focus of the condensing lens 
by means of a ring of thick copper wire, and its image appeared 
on the screen much enlarged. The cupel was then heated white- 
hot with an oxyhydrogen blowpipe. A weighed sample of 
gold alloy containing base metal was inclosed in an envelope of 
sheet lead pressed into the form of a bullet ; this was dropped 
into the eupel, 2nd was immediately melted. As the lead 
became oxidised it was gradually absorbed in the cupel, forming 
a dark riħg at the bottom, A little sheet of light was noticed 
moving over the surface of the molten metal as the precious 
metal became exposed ; then, at the moment when the lead was 
completely absorbed, caryying with it all the base metal of the 
alloy, the purified precious metal became visible as a brilliant 
globule, reflecting the light like a mirror, 


Suge Leadville Heraid reports, on the authority of “a gentle- 
man who hæ, dying the past tw& years, traversed the mountains 


there was a consid@fable proportion. of iron, either in a purely $ iif the vicinity of Leadville, and penetrated almost every one of 
e metallic state or in metallic. particles, coated with éxide. The | their recesvesg’.the fact of the existence of a veritable. glacier, 
size yaried from: a-tenth to a hundredth part of a millimetre, ands) ptesenting all the characteristics of the Swiss glaciers, both in 
the form was either fregular or spherical, as ifelg hasl Whdergone | magnitude and motion, within twenty-five miles of that city. When 
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first discovered several years ago, the report affirms, it was nearly 
; a Yeats 





‘a mile in length, and t the bottom of the “gulch” presented a | 


sheer precipice of ice about 150 feet in height. Later in the 
on it had been considerably reduced both in length and 
rlier in the following year it had regained first 
(he rocks on the sides of this immense mass of 











bulk : 
ioen 


di 





. ‘The location of this interesting natural curiosity is said 

9 be in the Mosquito Range, about fifteen miles north of the 

oe ‘Pass jand, being very inaccessible and out of the ordinary line 

| oF travel, the-fact of its being discovered at this late day is 
accounted for, 


- e THE experiment of sending up three connected balloons will 
be tried in Lille at the end of next May. The balloons are now 
fitting in the vestibule of the Palais de l'Industrie of the Champ 

> Ge Mats, Paw will at the same time be a descent in a 













administrators of the Paris Captive 
a pamphlet on the construction of a new 
ed on the plan workedeout by M. Giffard 
his great experiment executed at Paris in 1852. The only 
difference is that the motive screws are two, and placed laterally 
 and-attached to the ring. A captive balloon fitted up according 
_.. to the principles practised so successfully by M, Giffard in Paris 
_ and in London is being constructed now at Brussels, in the 
= vicinity of the next national exhibition, which will be opened on 
June.19 to celebrate the fiftieth anniversary of Belgian inde- 
|- pendence, The number of exhibitors amounts to 6,0c0, so that 
an exceedingly fair. specimen will be offered to the world of 
Belgian resources and industry. 















“Tue additions to the Zoological Society’s Gardens during the 

~ past week include a Vervet Monkey (Cercopithecus lalandii) from 
_ West Africa, presented by Mr. L. Samuel; a Garnett’s Galago 
(C _garnetli) from East Africa, a Marsh Idħneumon ( Héer- 
om South Africa, presented by Mr. A. Chirn- 
can Civet Cat (Vicerra civetta) from Africa, 
d by Mr, P. Lembery; a Banded-Ichneumon (/erpestes 









pr en 


`: fasciatus) from West Africa, presented by- Mr. A. Ferris; a 
“Common Jay (Garrulus glandarius), British, presented by Mrs, 
A, Dutton ; two Graceful Ground Doves (Geopelia cuneata) from 
Australia, deposited ; a Black Saki (Pithecia satanas) from the 
Lower Amazons, a Cape Hyrax (yrax capensis), a Robben 
Island Snake (Coronella phocarum) from South Africa, a Great- 












RONOMICAL COLUMN 
< CoMET:—Dr, Gould, Director of the 
oba, has addressed. to Prof. Peters of Kiel 
letter with observations of the great southern 
tail was seen.at Cordoba om January 31. Two 
igs later, when Dr. Gould first perceived it, the length was 
certainly 35°. Careful drawings of its position amongst the 
stars were made. independently by two observers until February 
14, after which it had not been distinguishable; it was then not 
Tess than 37° in length, but was seen with. difficulty, and was 
_ sefrcely brighter near the head than at. its extremity. Even at 
greatest brilliancy about February® 7, its light was nowhere 
“superior to that of the Milky Way in Taurus, Dr. Gould states 
that from the first no nucleus bad been discernible ia the 
telescope, the head always appearing ‘‘ cloud-like and filmy, and 
elongated. in the direction of the tail, which it did not vety%nuch 
_ surpass in brilliancy ;” indeed “the inordinate lefigth of the tail" 
and the great faintness of both tail and head” were very 
markable features in tae appearance of the cqmet. Observa- 
ions for positión were obtained on six evenings between 
y 6 and 15, which have enabled Dr, Gould to claim 
in pointing out the probable identity of this comet wit 
















ice are said to show all the characteristic signs of glacier | 


















the great comet of 1843. Calculating from the observation: 
February 6, 9, and 12, he deduced the following first app 
mation to the elements :— ` 5 


Perihelion passage, January 27°4185°M.T. at Washington, 
e 


280 26 59 
7 50 28 


35 5 30 
7719160 


Longitude of perihelion ...% .., 

p3 ascending node ... 
Inclination. arsi -ea aid: cates RE dee eis 
Logarithm of perihelion distance... ... 
Motion—retrograde. 40 

So that, he remarks, the perihelion distance g 
rough approximation is such that the comet 
would have passed at a distance from the* s 
only one-eighth of the sun’s own radius, ® 

Dr. Gould also refers to the, discussion, which 
1843 as to the possible identity of the gomet of 
the one observed in southern latitudes in 1668, and ci 
t Although Hubbard’s discussion shows that the observa if 
1843 can be best represented by an ellipse of more than sco 
years, and although the intervals of 175 years between 1668 ani 
and 1843, and 37 years from the perihelion of 1843 to the pre: 
sent time, are not commensurable, still this argument against 
identity does not seem very forcible?” -- 

The “Argus Summary for Europe,” published. at: Melbourne 
on February 19, contains three positions of the comet, communi» 
cated from the Observatory, which areas follow m= © = = 

Right Ascension. D 















hom s 
Feb, 9 at 9 p.m. 23 geggi 
loatgp.m. ... 23 58 2370 no 


t4at 9 p.m .. I 2156 — 33 2E 7 
These places are termed approximate, and on comparing with 
the positions received from Dr, Gould and Mr, Gill’s rough | 
ones, it is evident that the declination of February 14 has been 
misprinted, and should be — 32° 21/7”, It is stated that on 
this date the nucleus had become very faint, and ‘‘even with 
the great telescope the tail could ogly be seen as a thin wisp*. 
extending eastwards from the head for a couple of Gegrees, The 
head itself appeared simply as a faint nebulous mass with a 
slight central condensation.” Beyond the. fact tha 
had passed the perihelion and was rapidly rec 
nothing definite appears to have been known 
Melbourne up to February 19, and it is clear that at the 
up to February 24 its similarity to that of the comet of 1843 had 
not been remarked, the elements which we have published from 
Mr. Finlay being entirely different. So that, as we have re- 
marked, it is probable that Dr. Gould has priority in drawing 
attention to one of the most striking facts connected with the 
periodicity of comets, 7 i 
From the first approximate position determined at Cordoba, 
and the Melbourne observations of February 9 and 14, Mr, 
Hind has calculated the following orbit, which still further adds 
to the probability of the identity of the great comets of 1843 and 
1880 :— : 


Perihelion passage, January 27*5272, M.T. at Greenwich, 
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Longitude of perihelion... .,. 

6 ascending node... - 

Inclination ae, cede: eet dae HR ES 

Logarithm of perihelion distance... ... 
Motion —retrograde, 

Prof, Winnecke also has found that the elements o 

represent, with very trifling differences, Dr. Gould's | 

February 4 and Mr. Gill’s rough positions of Februa 

and thinks there can hardly be a doubt that the be 

identical. l 7 ee 
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‘ 
PHYSICAL NOTES 


M. Pau. BERT lately described a tele-microphone: to F 
Académie dæ Sciences of Paris, The instrument thus denomi- 
nated differs only in detail of construction from a pn of miero- 
phone publicly described eighteen months ggo in England. The 
transmittereof the telemicrophone consists of a tolerably thick 
disk of ebonised rubber, suitably mounted, to the centre of which 
one of the carbons is attached ; the other carbon is kept lightly 
in contact witht with a pressure which cfm be adjusted by mag: 
netic means, &emall armature of iron being affixed to it, to which 
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a steel magnet can. be approached at will.’ ‘The receiver is an 
ordinary Bell telephone, = It is claimed that the voice is trans- 
mitted with. less alteration of timbre than is usual with other 
telephones, and that thert is.q remarkable absence of the scraping 
noisés that are almost ingeparable from the employment of 
carbon transmitters, _ e 


Ir rumour speaks truly, we are to hear-shortly of another 
scientific invention worthy to stand beside the telephone or the 
phonograph in point of interest. Announcements of a mysterious 
telephote or diaphote,. the discovery of two rival American 
inventors, have lately appeared in the paragraph columns of the 
non-scientific press, the instrument or instruments in question 
being deflared capable of transmitting light as the telephone 
transmits sound, Thesrumour to which we allude, however, 
and of the truth of which we have authoritative information, is 
based upon the fact that, Prof.. Graham Bell has deposited in the 
“"Srithsonian Institptiof a Sealed package containing the first 
results obtained with anew and very remarkable instrument first 
conceived by him during his.sojourn in England in 1878.. 


Mi Marceu: Derrez: has recently described two. important 
instrunients «to the» Physical: Society of Paris. The first is a 
galvanometer adapted for measuring very stroig: currents of 
electricity, and consists of a series of soft iron needles placed 
betweéi the limbs of a steel horseshoe magnet of great directive 
force. Parallel to the plane of these needles and of the poles of 
the magnet are wound a few. coils of ‘stout wire: tovearry the 
current, The needle sets. itself almost instantly in the position 
of equilibrium ; hence it is suitable to measure currents which 
eRhibit rapid variations “in strength. The second invention of 
M. Deprez is an apparatus adapted for continuously registering 
the total:amount of.energy developed by a current ; an industrial 
importance... The curvent is passed through an 
ng, however, bifurcated; the larger portion 
ter coils, the smaller portion traversing a wire 
ce and then passing through the movable inner 


















cofls, product of these two partial currents is, proportional 
o the energy of the current ; and as. the mutual action of the 
two: coils is ako. proportional to the: product: of the two. partial 


currents, nothing more is needed than.an appropriate registering 
apparatus to integrate the various portions of the total amount 
of energy.. In this manner the amount of energy expended in 
the production of an electric light. under any particular circum- 
stances may be determined, 


AT.a recent lecture: before: the: Society: of Arts Dre Heaton 
exhibited 4:large:number of applications of Balmain’s luminous 
painty a: substance: based upon the: famous: ‘phosphorus: of 
Canton, and:apon the phosphorescent: powders investigated. by 
Becquerely: Amongst: other: interesting «matters: it was.shown 
that a can of hot water placed upon a shining surface: of the 
paint dims: itg:brilliance, though it recoverson coeling. The 
application of a lump:of ice produces a contrary effect, -A tube 
of  Canton’s: phosphorus,” prepared more. than a century ago 
by:Canton ‘himeelf, was shown still to possess phosphorescent 
properties, J 


Wiru regard. especially: to the spectra and -composition of 
nebula, M, Fiévez, of the Brussels Royal Observatory, has 
recently, following the example of Huggins, ‘experimented as to 
whether an alteration in the luminous intensity of a gas, without 
modification in the temperature or the pressure of this gas, may 
involve disappearance of one or several lines in the’ spectrum. 
The method he adopted -was‘that of projecting, by means of a 
lens, on the. slit.of a spectroscope; areal image of the luminous 
body (part of.a:Pliicker tube) and then altering the intensity of 
this image, either by reducing the aperture of the projection-lens 
or-by displacing: a: diaphragm pierced. with a circular opening 
between*the lens antl the image projected. Hydrogen and 
nitrogen were theegases, With the former, as the brightness 
diminished the line H disappeared first, then the line C, the 
line F remaining last.. The lines whigh. disappeared did so by 
gradually diminishirtz in length, Nitrogen gave like results, and 
the following additional experiment was of-a confirmatory 
nature :—If, at a moment when most of the lines are@xtinguished, 
the aperture of ‘the slit be increased without changing the psi- 
tion of the screen, te lines: that had ‘disappeared return, It 
seems, then, well established thata gas, though posseSsing several 

> spectral lines; may be manifested ‘in the spectroscope by presence 
of a sppele Ine, the others remaining invisible by reason of the 
little brightness of the®luminous body. On thisegrogn® certain 
nebulæ giowing the lines of nitrogen and hydrogat witch longest 


resist extinction are-considered by M, Fidvgz (with Dr. Huggins) 
to contain those gases, and the relative invisibility of the other 
lines (relative because they might probably be perceived with 
more powerful telescopes) is attributed to an absorption in space 
acting equally on rays of any refrangibility, | 


Soe experiments by M: Ziloff on the magnetisation of liquids 
are described in the Journal de: Physique for March. It appears, 
inter alia, that the magnetic coefficient of the aqueous solution 
of perchloride of iron is not constant, but that it isa function of 
the magnetising force. As the latter is increased the magnetic 
coefficient increases, reaches a maximum for a determinate value 
of this force, and then diminishes, at first rapidly, and then 
slowly. ne 


THE action of salts on water-absorption by roots, as, studied 
by Sennebier, Sachs, and Burgerstein, having been left in some” 
doubt, M. Vesque has recently made fresh experiments, and 
on the following-plan :—First, the influence ‘of salt and talt 
mixtures was tried on the absorption of water gby the roots 
of uninjured plants whose aérial parts were subject to un- 
changed atmospheric conditions, Then their influence on water 
absorption by a severed branch, then on that of severed roots. 
M., Vesque’s conclusions from the first series of experiments are 
as follows:—1. Under ordinary conditions, ac, the plants 
suffering no lack 8f mineral nutriment, distilled water is better 
absorbed than solutions of salts and nutritive liquids. 2, When 
plants have been exposed a longer or shorter time to the influence 
of distilled water they absorb better the solutions of salts. and 
nutritive liquids than pure water. 3. Even- a: short contact: of 
the roots with distilled water acts favourably on.the. absorption 
of salts, and conversely a temporary contact of the roots witha 
salt solution on that of distilled water.. 4,.The influences are 
greater the moré concentrated the solutions of the salts and the 
nutritive liquids, 5. There is. no’ qualitative difference between 
absorption. of the solution of, ansisolated salt and a nutritive 
liquid. The experiments with severed roots and branches yielded 
similar results. These alzo absorbed more distilled water when 
they had previously been. in salt solution, and:took up more 
salt solution. when. they had stood. for more. or: less: time} in 


distilled water. 


AT a recent 4ectureiat the Conservatoire des “Arts et Métiers; 
on the Industrial Applications of Artificial Refrigeration, M. 
Raoul Pictet produced a veritable sensation by coining a 
medallion in frozen quicksilver of the weight of fifteen 
kilogrammes, merl 





GEOLOGICAL NOTES 


Devonian Rocks or Burcrum.—We have just received the 
first descriptive memoir issued by the’ Geological Survey of 
Belgium. Jt is a quarto pamphlet. of some seventy pages: by 
Prof. Malaise, containing an account. of. fossiliferous Devonian 
and Cretaceous localities. The author has. been at work collect: 
ing his materials for more than twenty years, and he now pub- 
lishes a list of 173 places in Belgium from which Devonian 
fossils have been obtained, -These places are arranged stratigra- 
phically, and. the. names .of the fossils found at each are given, 
As a contribution to the local geology of Belgium the pamphlet 
will doubtless prove of service. It is evidently a piece of labo- 
rious and’ painstaking work, of the kind that ought to precede 
the broad generalised summarjes which the Survey will eventu- 
ally be-able to-pres@ht for the mformation ofthe world, ‘There 
is attached to-it an index map, on which each of the fossiliferous 
localities ismarked with a coloured spot, to which is attached a 
symbol indicating its geolegical horizon, Though the map is 
not, in the ordinary sense, a geological one, it tells its. story 
clearly, and will bea convenient guide to those whe purpose,to 
visit the fossiliferous sites gmong the Belgian Devonian rocks. 
Prof, Malaise prefixes to his statistics a short introduction, in 
which he traces the history of Devonian classification in his own 


country and gives the subdivisions of the Devonian system which 
his own- labours‘ have led him to adopt.“ He modifies’ Prof. 
Gossel&t’s arrgngemenit; taking’ theeCouvin shalés and limestone 
evith Calccolg-out Of the Inferior and placing itin the Middle 
Devonian group, together with the Givet limestone, but leaving 
the shales witheSz71/er cultrijug@ius ifthe Lower. These shales 
ehe tegards "s containing a fauna transitional between that of the 
Lower anà that of the Middle division of the Devonian. system. 
Prof. Gosselet has pbrerved that if the Couvin limestone is 
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bracketed with that of Givet; we must also place there the lime- 
. Stone’ of Frasne, . fas done by Dumont. ‘But M. Malaise 
replies that Dum ificati i 
logical considera 
differ 


decrease in the waters of Central Asia. 
down of the Miocene and Post-miocene 















2 GEOLOGY AND PHYSICAL GEOGRAPHY. OF THE ARALO- 
> Caspian Basin.~The veteran geologist -Count von Helmersen 
_ last-year presented to. the-Imperial Academy of Sciences of St. 

Petersburg an interesting: communication relative to the geologi- 

cal changes which. have taken -place within tertiary and recent 

times in the remarkable depression in South-Eastern and. Asiatic 
ia, Considerable activity has for some. years past pre- 
jan ‘officials in régard to railway communi- 
acquisitions in that part of the empire, 

and Duke Nicholas placed himself at 
Started “from Orenburg with 
he shortest railroad route to Tashkend— 
| the central area‘ of Ruésiaein Asia. During 
‘this ‘expedition “a sketch-geological map was 










ancient channel of the Usboi again be filled with w See 
afford a route from the Caspian eastward? This matter — 
investigated by an expedition sent. out for the fpurpose, nt 
von Helmersen, however, jbelieves that the desici ¢ the. 
Usboi is only part of the vast continental diminution of rainfall 
and water-supply, and_that the artificial restoration of that channel 
is impossible. Still it -is difficult. sometimes to. define what. is 
impossible to modern engineering skill. 




























GEOGRAPHICAL NOTES « 

As ah example worthy of being followed by our own: 
geographical societies, we call attention ‘to. the ‘‘ Memoi 
Società Geografica:Italiana,” vol. ii., parte prima (Rom 
-Which is‘ the first part of a-volume intended to be 
entirely to the zoological ‘results. of: the Italian :expedition to 
equatorial Africa, under the command of, the Marquis: Antinori, 
whose portrait serves for frontispiece. It is prefaced by a com- 
munication from the Secretary of the Society (Sig. G; della 
Vedova), giving an itinerary of the expedition, and in connection 
with this there is a very excellent map showing the route, As is 
well known, the expedition principally ‘explored thg kingdom of ~ 
Schoa, immediately south of Åbyssinia a district of which we hi 
heard a good deal lately in connection with. Egyptian: pc 
and of which we shall no doubt hear a‘ good dae o 
have here an enumeration of the lepidopterous 
expedition, drawn up by M. Charles Oberthür, of Ren ; 
trated by a folded plate, apparently. carefully executed aft e 
manner of lepidopterists, on which eight presumably.new species 
are represented. The list of known species ..shows but little of 
the palearctic element ; this has already. become dissipated, and 
we enter upon African ground as such; but the species captured 
were conspicuous, and include several of extremely wide distri- 
bution. A note explains that this part is not absolutely original, 
and that it&lso appears in the “Annali. del Museo. Civico di 
Storia Naturale di Genova,” vol, xv., and the introduction: indi- 
cates that the whole of this zoological volume will receive atten- 
tion from the naturalists on the staff of, or in connection with, 
the now renowned Genoa Museum, ‘ Ate 





ne, and ‘still more’in the Pliocene and Post-pliocene 


‘that it is visibly decreasing now in the remnants of 
ft in the ‘Aralo-Caspian basin, That this should not be 
regarded as a mere’ local phenomenon he thinks to be made 
clear by well-known facts in Northern Russia and the surrounding 
regions. In Siberia, for instance,’ the shells of molluscs still 
living in the Arctic Sea are found southwards to a distance of 
nearly 500 English miles) from the @orthern coast, 
the Baltic recent marine shells are’ found up to 
imes Goo feet above the present sea-level, 
thi at of the sea is to be explained by a general sub- 
. sidence of the ocean or an elevation of the land, or by both causes 
combined is, he believes, a question which still awaits solution for 
| the whole northern hemisphere, though it has been studied by so 
| taany observers from the times of Linnzus and Celsius down to 
o our own, “After the floor of the Miocene sea had been in large 
>i méasure raised into land, the United Aralo-Caspian Sea must 
‘have been connected with the Black Sea, and must have had the 
form of ‘a large arc, of which’ the pA pissed through the 
country of’ the Turcomans and Khiva, and of which the eastern 
limb. stretched: ee, barong the'present Aral Sea, It has 




















een _daring some part of the later 
a connection existed between 













: AT the meeting of the Geographical Society on Monday evening 

pian d the Arctic Ocean. But the | the Rev. Chauncy Maples, of the- Universiti ission, read a 

5 re is no proper foundation. At | paper on Masasi and the Rovuma district frica, 
Ural Mountains, he asserts, there are in the | Masasi appears to be the name of a district: 










Of any livinig species of marineshells. 
Pallas and others from the plains of Western 
ible to freshwater species. With regard to 
subsidence of the Tevel of the Caspian, 
: t a believes that it is to be sought in the 
- gradual sinking of the ground. In the “deeper southerA half of the 
Caspian, notably about Derbend ‘afd Baku sucha sinking is 
actually proved. “Nöt there only, but over the area. of the sea 
itself, as far as the island Tscheleken, on’ ‘the ‘eastern shore, an 
‘enormous quantity of carburetted bydr en escapes from the 
ground, atid has perhaps been. doing so Housands of. years, 
The area over which this takes plac -in substance, the 
ground gets looser, and is unable to withstand the- great 
“pressure of the water of a deep sea and: of the superingupbent 
“rocks. - It_is ¢onsequently*presséd together, and sudden in-« 
falls sometimes occur. The wide extent of the area which sup? 
_ plies the gas and naphtha emanations ‘of the Caspian may be 
Understood from éhe stat&ment*that even as far *north as Asjra- 
carburetted hydrogen gas instead of water has tonie up ine 
i borings. But besides this subterranean cause of dimi- 
the Count is of opinion that the factg indicate an absolute | 
es ° 


lying in about 11° S, lat. and 38° E, long., and some 1 
south-west from Lindi on the coast; it consists of four mountains 
lying-east and west, and rising out of-a détise forest. The station 
of the Universities’ Mission, which was formed in.1876, is 
at the western extremity of the region, and to their west | 

vast forest stretches away towards Lake. Nyassa, ...In-deser 
the nature of the route to Masasi, Mr. Maples took oggasion to 
remark that if a road should ever be constructed to connect Lindi 
with Lake Nyassa, it would have-to pass alor& the valley of the: 
Ukeredi, which presents no engineering difficulties, “A note- 

worthy feature of the* Massi district’ is“its, great fertility : 
‘cassava ‘attains an enormous size, and the rice, &c., ‘gr 
famous for miles round, The water is strongly chargé 
irog, and salt is obtained in large quantities from th ais 
“ground under the hills. Ironstone is common,’ amd extensi rely 
worked. e missionaries have introduce@several kinds of fraii, 
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Tue Naples correspondent of the Daily News states thata 
planhas been proposed for an Italian Antarctic expedition, to 
leave Genoa not later than May, 1881, touch at Monte Video, 
Terra. del Fuego, Falkland* Islands, and the South Shetland 
Islands, remain in the ath region two winters for the 
purpose of scientific investig 
of the period during which the ice is firm for sledge excursions, 
and return, touching at Hobart Town or Capetown, to Naples. 


Tt is calculated that the sum required will not exceed 600,000 
lire. The number of persons on board not to be more than 


forty, part of them being selected from the Italian Royal Navy, 


part fro the Italian whale-fishers who frequent the Southern 


Seas. 


Ir is announced tha? two French explorers, MM. Wallon and 
Guillaume, have been assassinated while: ascending the River 


ee engung, in NorthernGuneatra. 


Tur American Society of Civil Engineers have issued, in 


pamphlet form, speeches delivered. before it in discussing Mr, A. 
G. Manocal’s paper on interoceanic canal, projects. 
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SCIENTIFIC SERIALS 
Bulletin de V Académie Royale des Sciences de Belgique, No. 2, 


1880,—On the discovery by Prof. Scacchi, of Naples, of a new 
the lava of Vesuvius, by M. Stas.—A word 
on some cetaceans which perished on the coasts of the Mediter- 


simple substance in 


ganean and the west of France during 1878 and 1879, by M. 


van Beneden,—Researches on the relative intensity of the 


spectral lines of hydrogen and nitrogen in relation to the consti- 


tution of nebula, by M, Fievez.—Note on certain coyariants of 


binary algebraic forms, by M. le Paige. 
 Yournal de Physique, March,—Phenomena called hydro- 


electric and hydromagnetic ; fundamental theorems and their 
experimental demonstration, by Prof. Bjerknes.—Specific heats 


e and fusion points of variqus refractory metals, by M. Violle.— 


+ 





Magnetisatiðn of liquids (second part) by M. Ziloff,—-Areometer 


giving the density of solid substances, by. M. Buignet.—Applica- 
tion of the telephone to electric and galvanic measurements, by 
Herr Wietlisbach. 


Rivista Scientifico industriale, No. 3.—Influence of surface- 
impurity on areometric measurements, by Prof. Marangoni.— 
On the nature of the electric current ; considerations and experi- 
ments, by Prof. Magna. 

No. 4.—-On two new species of parasite crustaceans, by Prof. 
Richiardi,—Fossiliferous caverns discovered at Cucigliana, and 
fossil remains belonging to‘the genera Hyzena and Felis, by S. 
Acconci. —Aspirators and compressors, by Prof. Marangoni.— 
New system of electric illumination, by S. Milani. Ammonites 
and belemnites found in the neighbourhood of Narni, by 5. 


Terrenzi. 


Atti della R. Accademia dei Lincei, February.—The Fierasfer ; 
studies on the systematic anatomy and biology of the Mediter- 
ranean species of that genus, by Dr. Emery.—Comparative 
researches on the structure of the-nervous centres of vertebrata, 
by Dr. Bellonci.—The living mollusca of Piedmont, by S: 
Lessona,—On the action of cold and heat on the human blood- 
vessels, by Dr, de Paoli.—On the first phenomena of develop- 
ment of Salpa, by S. Todaro.—Geological notes on the environs 
of Civita Vecchia, by S. Meli.—On the vibrations of isotropous 
elastic bodies (prize memoir), by Prof, Cerruti. 
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* SOCIETIES AND ACADEMIES 
. LONDON 


Mathematical Society, April 8.;-C.«W. Merrifield, F.R.S% 
president, in the clfair,—Mr. J. Barnard was elected a Member, 
and Mr. T. Olver Harding admitted into the Society.—The 
following papers were read:—A (presumed) new form of the 
equations determining the foci and directrices of a conic whose 
equation in Cartesiqn co-ordinates is given, by Prof, Wolsten- 
holme, — The application of elliptic co-ordinates an Lagrange’s 
equations of motion to Euler’s problem of two centres of force, 
by Byof. Greenhill.—Theorems in the calculus of operations, by 
Mr. Fe. Walker.—On the equilibrium of cords angl Beams in 


certain gcases,*by Mr. W. J. Curran Sharp.—Of steady motion f 


and yortex motion in an incompressible viscous fluid, by Mr. T. 
. 
° 
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Craig.—On functions analogous to Laplaee’s functions, by Mr. 
E.J. Routh, F.R.S. 


Zoological Society, April 6.—Prof. W. H. Flower, 
F.R.S., president, in the chair.—The Secretary gead some 
extracts from letters which he had received from Mr. W. A. 
Conklin, of New York, relating to the birth of an elephant 
which had lately taken place in a travelling menagerie at Phila- 
delphia.—Prof. T. H. Huxley, F.R.S., read a paper on the 
distinctive characters of the species of the genus Caris, as shown 
in certain points of the structure of their skulls and in the pro- 
portions of their teeth.—Dr. Francis Day read a paper on the 
fishes of Afghanistan, based principally upon `a collection which 
had been made for him in the highlands of Kelat and Quettah, 
by Dr. Duke.—A communication was read from Prof, Julius 
von Haast, F.R.S., containing a description of a specimen of # 
rare Ziphioid Whale (Zfpiodon nove-xealandia), which had been 
cast ashore at New Brighton, New Zealand, in July, 1878. 


Geological Society, March 24.—Robert Ethæidge, F.R.S., 
president, in the chair.—H. T. Buls, Paramaribo, Dutch 
Guiana; Jobn Allen McDonald, and Rev. Thomas Edward 
Woodhouse, B.A., were elected Fellows of the Society.— The 
following communication iwas read:—The newer Pliocene 
Period in Englagd.—Part I. Comprising the Red and Fluvio- 
marine Crag and Glacial Formations, by Searles V. Wood, jun., 
F.G.S. The author divided this. part of his subject into five 
stages, commencing with—Stage I, The Red Crag and its par- 
tially fluvio-marine equivalent. The Red Crag he regards as 
having been a formation of banks and foreshores mostly accumu- 
lated between tide-marks, as shown by the character of its bed- 
ding. The southern or Walton extremity. of this: formation, 
which contains a molluscan fauna more: nearly allied to that. of 
the Coralline Crag than does the rest of it, became (as did also the 
rest of the Red:Crag south of Chillesford/and Butley) converted 
into land during the progress of the formation ; while at its 
northern or Butley extremity the sea encroached, and an estuary 
extending into East Norfolk was also formed, during which geo- 
graphical changes a change took place in the mollascan fauna, 
so that the latest part of the Red Crag. proper:and the earliest 
part of the fluvio-marine (both containing the northern species. of 
mollusca and, those peculiar forms only which occur in older 
glacial beds) alike pass up without break into the Chillesford 
sand and laminated clay which form the uppermost member of 
the formation. He also regards the principal river of this 
estuary as flowing into it from North Britain, through the shal- 
low preglacial valley of chalk, in which stands the town of 
Cromer, and in which the earlier beds of Stage II, accumulated 
in greatest thickness. The forest and freshwater beds, which in 
this valley underlie the beds of Stage II., he regards as terres- 
trial equivalents of the Red Crag; and. having observed rolled 
chalk interstratified with the base of the Chillesford clay in 
Easton-Bavent cliff, he considers this to show.that so. early as 
the commencement of this clay some tributary of the Crag river 
was entered by a glacier in the Chalk country, from which river- 
ice could raft away this material into the estuary, He also 
regards the copious mica which this clay contains as evidence of 
ice-degradation in Scotland having contributed to the mud of 
this river. In Stage IL. he traced the conversion of some of 
this laminated clay, occupying sheet 49 and the north-east of 
sheet 50 of the Ordnance map, into land, the accumulation 
against the shore of this land of thick shingle-beaches at Hales- 
worth and Henham, and the outspread of this in the form of 
seams and beds of ehingle in £ sand originally (from its yieldinz 
shells in that region) called by him the Bure-valley bed, and 
which Pref. Prestwich recognised under the term ‘* Westleton 
Shingle.” As the valley of the Crag river subsided northwards 
as the conversion of this part of the Chillesford clay into land 
occurred, there was let in from the direction of the Baltic the 
shell 7el/ina balthica, which is not present in the beds of Stag I. 
The formation thus beginrfing he traced southwards nearly to the 
limit in that direction ‘of the Chillesford clay about Chillesford 
and Aldboto’. ‘The Cromer Till he regards as the modification 
of this formation by the advance of the Crag glaciers into the 
sea i® estuary where it was accugnulated, such advance having 
begn due partly te this northerly subsidence, but mainly to the 
inerease of cold, Then, after describing a persistent uncon- 
form.ty betwegn this Tul andethe Gontorted. Drift, fromthe 
eastern extremity of the Cromer cliff (but which. does not appear 
in the western) to its furthest southern limit, he showed how the 


great submergence set in with this drift, increasing much south- 


wards, but still pr westward towards Wales, The effect of 
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this was to submerge the area.of Red Crag converted into land 
> during Stage T., so that the Contorted Drift lies upon it fifty feet 







bedded by their grounding in this drift, con- 
din those parts only) by the process. He then 
he form of gravels at great elevations, the evidences 
s submergence southwards and westwards, showing it 
o- have increased greatly in both directions, but mostly in 
. theowe-tern ; and he connects these gravels with the Contorted 
_ oDrifteby the additional evidence of one of these marl masses, in 
which he found a pit excavated near the foot of Danbury Hill, 
-inthe London-clay country of South Essex, and which hill is 
o g@¥ered from base to top by this gravel, The gravel which thus 
--eovers Danbury Hill, of which the summit has an elevation of 
(367 feet, rises in North Kent. to upwards of 500 feet ; to between 
400 and 509 feet. on the. Neocomian within the Weald; to 600 
© feet in North Hmnts (where it overlooks the Weald), and also in 
Wal -adjaining parts of Bucks; to 420 feet in 
y feet in Oxfordshire ; to 400 feet in Corn- 
rds of yoo. {and perhaps 1,0co and more) in the 
,200 feet in Lancashire, and to 1,340 feet in 
astwards, through Kent towar@s France, their 
















tage IT, as were formed there, all this material being 

add to later deposited moraine. ` Outside this line 

part remains undestroyed, its contents, 

ularly ppermost layers, showing that it was fed by 
approaching moraine. . By the level at. which the junction of 


the 
_» this gravel with the moraine clay occurs he traces the position of 
 the:sea-line at this time (towards the end of the formation), and 
finds it to rise along the south-eastern edge of the clay, from 
\o feet in North-East Suffolk to 160 feet in South Essex, and 
rom that along the south-western edge to upwards of 350 feet 
“in North Warwickshire and the parts of Northamptonshire 
- adjoining, all this agreeing with the original increment of sub- 
-o gnergence in Stage II, He then showed, from evidence afforded 
by the Yare and Gipping valleys, that this ice, ceasing to advance 
in East Anglia, shrank into the valleys of that district, exposing 
the moraine it had previonsly laid downto the growth of vege- 
__ tation, and issued only through these valleys to the sea. The 

ORME. thi ckearth he regards as the deposit of a 
the interception of the drainage of this 
er-tongue thus passing through the Waveney 
on palaolithic brickearth he regards as con- 
e state of things, In Stage IV. he described 
-cannoh-shot gravels of Norfolf as resulting from 












Being 
deposited in them, He also traced the excavatién of the trough 
upied by the Bain and Steeping rivers in Lincolnshire to 
ame cause. The finer @r sanfly part of this material has an 
ive spread in South-West Norfolk, forming thick beds ? 
thinner form spreads over North-West Suffolk, where 
the denuded edges of the Hoxne and Brandon palæo- 
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lithie brickearths. 


by way of the watersked between the Welland and Avon, and 
by the valley of the latter. Its ętrf into the sea over the 
Thames system was by way of the watershed between this 
system and that of the great Ouse in South Bucks, as weil as by 
the valley of the Colne, Lea, and Roding, and over the lower 
part of the watershed in South-East Essex, Its entry into the 
North Sea was by the valleys of the Blackwater, Gipping, and 
other Essex and Suffolk valleys, the entry by the Yare and 
Waveney being far out beyond the present coast-line, Me: 
traced, by similar evidence, the extent to which the sea 
the Trent system after the ice vacated it, ® This line c 
(after allowing for the case that the level of the junction of 
gravel beneath the clay represents that of the sea-bottom, v 
that over the clay more nearly represents that of the sea- 
showed to correspond with tbat of the junction of the gra 
beneath the clay so far as this is not destroyed in the p: 







In Stage V. he traced the line of gravels 
that overlie the Chalky Clay where this clay entered the sta: © 
| This entry to the sea over the Severn draimage system took place 







where the ice did not shrink into the valleys ; and it also agrees TERN 


with this line, supplemented by the amount of rise in the interval 
where the ice did so shrink, Along the south-western edge of 
the clay this line of gravel, subsequent to the clay, falls from 
near 400 feet in Bucks to 150 feet in South Essex; from whence 
northwards along the south-eastern edge, it falls uniformly: to 
Ordnance datum in central East Suffolk, and probably cons. 
tinued to fall to rco feet or so below this at the extre: i 
where the ice from the Yare valley entered the North’ 
beyond the present coast. ‘of the 
formation this line falls northwards in a ‘corresponding way to 
that on the south-eastern edge, save that, starting there from near 
350 feet, it does not fall below, if even quite down to Ordnance 
datum near the Wash. He then traced the extent to which the sea 
on the west, deepening in that direction in accordance with the 
original depression of Stage IL, entered the valleys of the area 
covered by the ice of the Chalky Clay as this vacated it; the 


carrying out through the Welland and Avon valleys of the redand ẹ 


white chalk spoil of the Bain-Steeping tfough, and itsedeposition 
in the Cotteswold gravel up to a high level, coming from. the. 
Avon system over the Gloucestershire water-parting into the : 
valley of the Evenlode, a part of the Thames system,” A 
gravels north of the point where the line. of gravel oy 
sinks below Ordnance datum, he regards as concealed belo: 









alluvium, and at depths proportional to the fall of ‘that line, 


Examining in detail the grounds for the contrary opinion hereto- 
fore held by himself and by geologists in general, that the great 
submergence succeeded the principal glaciation of England, he 
rejected that opinion; and no longer regarding the basement 
clay of Holderness (with its ancient molluscan facies) as identical 
with the Chalky Clay, but as moraine synchronous with the Till 
of Cromer, he considered the gravels with shells at extreme 
elevations in Lancashire to have preceded a3] glacial clays but 
these, and to have escaped destruction by the advance of the ice 
during the rise only at the south end of the western slope of the 
Penine chain, those on the eastern having been wholly swept 
away; but that gravels were depositedon the east. side of the 
Penine after the dissolution of the. Chalky-clay ice’ up: to the: 
reduced height of the sea-level at that time, .and-so far as the ice 
of the purple clay allowed the sea to come. He 

quished the opinion formerly held by him that the passage of 






= 


the 






Along the north-western edge of the * 











Shap blocks was due to floating ice, and referred this to the 


land-ice crossing the Penine chain consequent upon greater snow: 
interception from the progress of the rise; and ta the 
cause he referred the drift which rises high on the eastern: 
of the Penine ridge north of the Aire. To this crossing of t 







ice having diverted first a part and then the whole of the ice- 


supply of the Chalk-clay glacier he attributea first the shiinkiag : 


of that glacier into the valleys in East Anglia, at afterwards ils 
disgolution by the agencies always rife in the Greenland ice (but 
which are there balanced by gontinual reinforcement), when. by- 


this diversion its reinforcement by ice from fhe Penine chain 
ceased. The purple clay of Holderness, being thus in its lowest 


part in Holderffess coeval with the valley-formed portion of the 
Çhalk$ Clay of Norfolk and Suffolk (or “ third Boulder-clay ” of 
d@iarmer), was the moraine of this invadingice, which, after 
crossing at Stfinmoor, divided against the eastern moorlands of 
Yorkshire; and one branch going north of these moorlands 
through the valley of the Tees, sent off gn arm dawn their 
eastern flfhke tly moraine from which is the narrow belt of 
purple clay which’skirts the Yorkshire coast north of *Holdewness, 


e 
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and spreads.qut wider.10 Holderness... This arm, in consequence 
ofthe Chalky.clay ice not having (from the westerly increment 
of depression), descenged the eastern slope of the Wolds, found 


- gea there. covering. the basement. clay cof Holderness, in which 


sea it stopped between the Humber and the Wash, by means of 
which the lower part of th@purple clay up.to the level of about 
150 feet, contains: intercalated in it beds of sand and gravel, and 
contains shells and shell-fragments, as does the. Lancashire clay 
similarly extruded beneath the. sea, The other branch came 
south h the western flank of the east moorlands and through 
the Vale of York, where it ended, and became stationary in the 
sea as, this entered the Trent system on the final dissolution of 
the chalky-clay glacier. “The author discovers no trace of any- 
thing like the intercalation of Warm periods up to the stage with 
which he concludes this. part of his memoir; and leaves the 
description of the later beds, ns well as an examination how far 
arboreal vegetation *an the coexistence of Pachyderms and 
Proboscideans can. be.reconciled: with the contiguity of extensive 
land-ice for the concluding part of it. 

Mineralogical: Society of Great Britain and Ireland, 
April, 5.—Dr. M, F. Heddle, | F.R.S.E., president, in the 
chair Prof, F, Je Wick, of Helingfors, and Mr. Richard 
Pearce, of Denver City, Colorado, . were elected as ordinary 
tiembers,—Prof, A, Geikie, F.R.S., read a paper on the 
microscopic structure of some Scottish nitreous kasalts, The 
paper was illustrated by a fine series. of drawings and by a 
number of microscopie sections.—Mr. J. B. Hannay, F.R.S.E., 
gave an account of his recent experiments in the production of 
the diamond and other: precious stones, and exhibited some 
fragments of artificial diamonds.—Dr. Heddle announced the 
occurrence of xonaltite, turgete, martite, and other minerals in 
Scotland, now discovered for the first time in that country. 


Victoria (Philosophical) Institute, April 5.—A paper on 
life and its physical basis was read by. Prof, Nicholson, M.D., 
eF.R.S.E. The paper treated of the physical and chemical 
properties. of the protoplasm, of the phenomena exhibited by 
simple. mgsses of protoplasm in a living condition (such as. the 
monera, the amoeba, and the yeast plant), of the distinction 
between dead protoplasm and living protoplasm, of the nature of 
“Vitality,” and of the nature of the temporary connection 
which subsists between protoplasm and life. A communication 
from Prof, G. G. Stokes, F.R.S., of Cambridge, having been 
read, several present:took part in considering the subject. 


PARIS 


Academy of Sciences, April 5.—-M. Edm. Becquerel in the 
chair.—The following papers were read :—On some applications 
of elliptic functions (continued), by M.. Hermite.—Application 
of the theory of sines of superior numbers, &c. (continued), by 
M. Villarceau,—-On.some theorems of kinematics, by M, Resal. 
On determination of high temperatures, by MM. Deville and 
Troost. This describes the application of their method to 
determining the boiling temperatures of cadmium and zinc. 
With air as the thermometric substance, the results closely agreed 
with M. Edm. Beequerel’s.. It is noted that the boiling points 
for zinc increased in using successively hydrogen, air, and carbonic 
acid.—-On the heat of formation of oxides of nitrogen, by M. 
Berthelot. ‘This paper relates to the bioxide and the rotoxide. 
He measured the heat of formation of the former by detonating 
cyanogen (or ethylene) mixed with the bioxide in theoretic pro- 
portions, and from. the heat of combustion in that case deducting 
that in the case of the same gas (cyanogen or ethylene) being 
burnt with pure oxygen, The heat of formation of protoxide of 
nitrogen was got by burning carbonic oxide with this gas and 
with free oxygen, and deducting. The numbers arrived at were, 
for the bioxide ~ 21°6, protoxide - 10°3. Tables of the 
thermal formatjon of oxides of nitrogen, nitrates, and ammo- 
niacal salts, are added,-On the cyclone of January 24 last in 
New Caledonia, by M. Faye, The wind-movement is not 
spiraloid or cowvergent, but purely fotatory or circular. M. 
Faye remarks on the geometric exactness with which the winds 


acted, and the importance of good knowledge of the laws 


of storms, as illustrated by the success with which, Capt. 
Reveillere managed the frigate Dives in this cyclone.—On the 
points of the Siberian Arctic Ocean which present, most obstacle 
to navigati » by M, Nordenskjöld. The general opinion that 


Cope Tcheli 4 
anfmerorf: rivers there cause a current which frees theice. 
diffieplty ours neat the east coast of Novaja Atm 
the strait south of Wrangel’s-land,—On the manner of present: 
a ° 
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ing the theory of potential in the hypothesis generally admitted 
of the discontinuity of matter, by M. Boussinesq.—-Winter of 
1879-80 at Clermont and. Puy-de-Dôme, by M, Alluard.. In 
those parts, whenever. a zone of high pressures covers Europe, 
and especially France, there is interversion of thep temperature 
with the altitude. (more manifest at night); it is’ less cold at 
Puy-de-Dôme than at Clermont, some 1,100m. lower, M. 
Faye remarked that this contradicted the notion that areas of 
high pressure are due to so-called amticyclones (with imagined 
descending motion).—Meteorological observatory of Puy-de- 
Dôme; glazed frost of November.21, 1879, by M. Alluard.— 
Continuous gyratory movements produced, by a rotative induc- 
tion machine, by MM. de. Fonvielle and Lontin. „A star or 
other shaped piece of soft iron is put on a. pivot within the 
frame, of a galvanometric coil, through which coil.is sent the 
current of án induction-coil in which the inductive force of the 
direct and the inverse current are as equal as possible, A horse- 
shoe magnet supported abovežin a vertical plane by.a.rod. may 
accelerate or stop the rotatory motion of thg star according 
as its polar line is parallel or at right angles to the galvano- 
metric wire.—Metamorphosis of the puceron of the ligneous 
galls of the black poplar, Pemphigus bursarius, by M. 
Lichtenstein.—Studies. on chronometry ; compensation, by 
M. Rozé.—On. the algebraic equations whose first mem- 
ber satisfies £ linear differential equation of the second 
order, by M. Laguerre.—On the measurer of energy, by M. 
Deprez, —On the specific heat and the.conductivity of bodies, by 
M. Morisot. This describes the method (theoretical and experi- 
mental) of a new research,—On sulphides and selenides of 
chromium, by M. Moissan.—Thermochemical study. of. earthy 
sulphides, by M, Sabatier, Sulphide of magnesium (MgS) = + 
36°8 cal, ; of aluminium (AJ,S,) = +62'2 cal. 5. of silicinm (SiS.) 
= -+ 20°2 cal,—On crystallised oxalic acid, by M. Villiers, —On 
the amidised acids of a-oxycaproic acid, by M. Duvillier.—Rela- 
tion between. the sugar and the mineral and azotised matters in 
normal beets and beets grown to seed, by M. Pellet, It appears, 
inter alia; that the order of utility of substances in manures for 
beet is (1) phosphoric acid, (2) magnesia, (3) lime ; then, potash 
and soda, and lastly, nitrogen... In the two .classes.of . beets 
referred to the difference exists chiefly in the. leaves, and stems. 
—On somg alterations of subrenal capsules, by; M. Bochefon- 
taine.—On the simultaneous reproduction of orthose and quartz, 
by M. Hautefeuille, This he accomplishes by using phosphates 
concurrently with fluorides, producing the minerals associated as 
in their natural beds—On an earthquake experienced at 
Poitiers and in the environs on March 22, 1880, by M., de 
Touchimbert. 








CONTENTS: 


Doss CuroropayLL Decomross Carronic Acim? By Prof, E. RAY 


Pace 


LLANKESTRR ooa 5 + ee ee et ek tl ot 8 o A 
HANDBOOK OF BOTANY. e s a ea 8 et ee ee We ee 559 
Our Book SHELF i ; 

Schomburgk’s “ On the Urari, the Deadly Arrow-Poison of the 
acusis fe Bae ca tw Re Bh we See oe fan See Ow Pe Me ae BOO 
“Note of Observations on Injurious Insects. Report, 1879.’ 7 
Joun R. Jackson a 6 6 ee ee ee te te ee 560 
LETTERS TO THE EDITOR :— 
The Density. of Chlorine. —Prof. Henry G. ARMSTRONG, F.R.S.. 56: 


The Omori Shell Mounds,—Cuartes Darwin, F.R.S.; Prof. 
Epwarp S, MORSE.. o > 6 s oe ee ee te me ew SEE 
Wallace's “f Australasia e ALFRED R. WALLACE s a . + 562 


The Comet 1861, Prof. GrorGu FORBES s s e e s «e e + 562 
A Feat of Memgry.—Epwve ANTHONY ales: i a, 562 
Meteor.—Svp. EVERSHED > . . e ros te , 353 
Carnivorous Wasps.=-WORTHINGTON G, SMITH. 6 6 6 e . . 3563 
“Who are the Irish?”-—James BONWICK, AUTHOR OF “WHo 
ARE THE IRISHI” 2... Weld ae Bek oe Wee BOR 
A Lear From THE HistorYor Swepisn Natura Science, II. By 
Prof. A. E. NORDENSKJÖLD . we tb a ate. wt aca oat Se 563 
Tus Uniren STATES WRATHER Mars, APRIL TO JULY, 3878o en e 565 
WiLLiam SHARFEY, M.D., FIRS. so ee cp momce metoun on, eSa 587 
SIGNOR PERINY S Pianeratium (With [ilustration) s «s + s» 363 
Dege-Sea DREDGING AND Lire IN THE Derr Sea, I By H. N. 
Mosrrey, ERS, (With Hlustrationsy a: oi a e a os e o e 569 
NICHOLAS ZININ e oo o eoe a Ep E E e ee ome 572 
WILHELM PHILIPP SCHIMPER. s e s osoro nomo oroo 373 
Noys - ee ere a A E e. 573 
Our ASTRONOMICAL COLUMN i= = © 
e. The Southert Comet- s ae r a eor se es roa se BFS 
PHYSICAL NOTES ois. er ee ee ge oe ane $75 
Georocicar X OTESi— n å . 
e Devonian Rocks of Belgium. 7. s e e tooo r tue r e e s7é 
Geolgy and Physical. Geography.of the Aralo-Caspian Basin. vs. 577 
GEOGRAPHICAL NOTES n o6 > roo booy ene ee e 373 
SCIENTIFIC SERIALS h o e coa ee oo Iw osote tl 57E 
SocteTigs AND ACADEMIES . . ; ft OR TR EA 578 
. 


an l 





l "NATURE 
















THURSDAY, APRIL 22, 1880 





E ST. € GOTHARD TUNNEL 
that the two advance borings had met in 
middle of the mountain traversed by the St. 
othard tunnel resounded like a joyful echo in every 
ivilised country. It announced the success of the 
greatest work hitherto attempted by man; and, on the 
completion of so important an event, the scientific public 
must with good reason insist on having some details of 
She gigantic labours which have excited the attention of 
all intelligent men, and which, though well nigh finished, 
still demand much skill and energy. 
ard Tunnel is intended to form part of the 
fhe North Sea with the Mediter- 
f Belgium, Holland, and Germany 
ne basin with that of the Po, by 
e chain of the Alps aits most central 
th point has been chosen in preference to any 
other, it is because the line through St. Gothard is the 
-most direct. A proof that the passage is well selected is 
_ that, if one compares all the roads crossing the Swiss 
























frequented by travellers cither walking or riding than all 
thers together. 

therefore, the Mont Cenis railway preceded that of 
(Ste Gothard, it is because there were political reasons 
for its.accomplishment; it is because science had not 
yet discovered the means of boring, in a relatively short 
“time, long tunnels without shafts. But the experiments 
ont Cenis being conclusive, the governments, 
nd private persons who were interested 
rk, and the great international line subsidised 
y Italy, Germany, and most of the Swiss cantons was 

commenced in real earnest. 
‘Before the Company was formed, a most thorough 
spection was made on the spot, and the engineers con- 
Juded that the great inevitable tunnel could have its 
‘openings only near the small village, Goeschenen (Canton 
Uri), on the north, and near Airolo (Canton Tessin) on the 
south... _Goeschenen i is 1,109 metres above sea-level, and 
aboy the Take of the Four Cantons. Airolo is 1 2145 





















be especially on thegsouth slope, where 
ost the only possible point of entrance. 
Both. openings being thus decided upon, the first thing 
“to do was to lay down the plan bf the tunnel and ascertain 
~ igs direction and level. Thanks to the excellent topogra- 
© phical map possessed by Switzegland, it was evident, even 
< without examination made on the spot, that the tunnel 
“might be straight, and that its length woul be about 
15,900 metres. Afterwards it was thought preferable to 
Ls complete itat the southern end by a slight,curve? fo give 
more facilities for building the Airolé station, bute tte 
nel throughout was opened in a straight line, and it 
{till later that a curved bifircation ofe125 metres 
le nẹar the mouth. 
"XXL —NO. $47 `. a 









: Alps, he will find that the St. Gothard one is more | 











































In St. Gothard there were not the same topogra 
advantages as in Mont Cenis. In the operations m 
to trace the tunnel under the latter, there was at+th 
highest part of the ground a starsing-point from which | 
could be seen, if not the two openings, at least points in 
their neighbourhood placed &h the continuation of the: 
very axis of the tunnel. They were able accordingly to 
build at a high elevation an observatory supplied with a 
field-glass rotating in a vertical plane passing through > 
the middle of the tunnel. From that observatory two 
other observatories were determined in the a 
tical plane towards the mouths of the ta 





axis. 

On St. Gothard it was entirely different. ; ni 
tain presents several ridges over the tunnel. At no point 
can the places near both openings be seen at once, and- 
some of the summits are so steep and high that it is”) 
impossible to take observations, and any direct tracing of 
the line over the mountain is impracticable. It was 
therefore necessary to make an indirect: tracing, that i is, 
to connect the extremities of the line of : 
means of a chain of triangles, calculate the 
tion of the two openings, and thence deduce t 
formed by the tunnel axis either with the sides. of the 
triangles of which Goeschenen and Airolo are the ver- 
tices, or with the meridian. This operation was facili- 
tated by the great triangulation of the map of Switzerland, 
five vertical points of which are near the tunnel and could 
be utilised, but only as checks, since the entire work waf? 
done afresh, and it was even necessary to reconstruct the 
points of observation, many having disap Š 
nearly all of them being on peaks pla 
perpetual snow-level. M. Gelpke, the engin 
charge of the triangulation, measured a base 
metres in the Urseren Valley, and then measured all the 
angles not only of the eleven triangles connecting the 
two mouths, but also of several triangles used forveri 
cation. It was necessary to work with extreme care; ag 
a mistake in direction of only five seconds would. produce: 
a deviation of 40 centimetres in the middle of the tunnel. 
Besides the verification indicated, another was made by a 
system of arrows continued from the point where. the 
tunnel-axis was calculated to intersect the observer's. base 
line in the direction of the line forming with the base the 
angle given by calculation. This meas: 
was continued as far as Goeschenen,. and 
the mouth of the tunnel. 

When measuring the angles of the triangles, M. Gelpke : 
also took the vertical angles, and was able to ae te the 
difference in Altitude of tie tunnel- mouths. 














the great TA ion of r 
passes directly over the Col of St. GBthard:: 
The direction and level having been thus obtained, 
observatories were placed near the tunfel-mouths, to serve 
as directiqn- points for the miners. At Airolo there was 
nè difficulty in fixing the observatory, the site being 
suitable; but at Goeschenen, where ghe ditection of the 
tunnel {Srms with the narrow and deep valley avery 
acute angle, there was not a sufficient line of sight, and t- 
was hegessary, in order to have eone, to favere two 
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projecting rocks with two small bores 115 and 93 metres 
long, and only then could observations satisfactorily be 


made either as to direction or level, 


In each observatory was placed a large theodolite, and 
after a very large numbef of angular measurements and 
astronomical verifications® arrows and levelling-marks 
were placed in the exact direction of the tunnel, so that 
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works the direction in Which the miners were advancing | 
could be verified. ° 

In spite of the success of the verifications of M, Gelpke’s 
labours, the managers of the St. Gothard Company 
thought it right to recommence the triangulatiof in 1874, 
employing another engineer, M. Koppe, and a different 
system. Instead of limiting himself to summits in the 


at every moment during the first stage of the tunnelling | neighbourhood, and having moderately-sized triangles 


~-—-+-+---~-252,-Triangles oF X aeu: 
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Fic, 1,—Plan of Triangulation for the St. Gothard Tunnel, yyysy3- 


(the longest side being under 7,000m.), M. Koppe preferred 
to use as large triangles as possible, in order to connect 
together by a minimum number of intermediary stations 
the twotunnel openings. No doubt, since these openings 
are at_the bottom of valleys, a certain number of triangles 
was necessary to descend from the heights ; but the sides of 
triangles of from 10 to 15 kilometres connect directly the 


a 


Fic, 2.—Profile along the length of the Tunnel. 


a system of arrows from Airolo northwards along the axis 
of the tunnel over the mountain, following the direction 
given by the observatory to the highest attainable point 
near Kastelhorh, where he erected a mast. Being unable 
to reach this point from Goeschenen by going south, on 
aecount of the local difficulties, he started northwards also 
from that opening, in éhe direction of the conjnuatien of 
- 





signals on the heights above Goeschenen with those of 
the heights near Airolo, and several triangles for the 
purpose of verification were laid down, The two opera- 
tions proving the accuracy of the works were (1) the 
correspondence within two seconds of M, Koppe’s triangu- 
lation with that of M, Gelpke; (2) the following almost 
direct and very interesting verification. M. Koppe started 





the tunnel-axjs. He thus ascended the flanks of a moun- 
tain till he could observe in the distance the mast he 
had erected near Kastelhorn. Then observing the level 
of Gogschenen witlf a theodolite, he moved his field-glass 
in a vertical plane, and directing it upon Goeschenen, he- 
was delighteg td’see his mast almost in the Centre of his 
fild of vision, at a distance from his estimated axis of 
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about 15 centimetres. It might therefore be assumed 
that that axis trace@ in air is of great accuracy. 

As to the operations for verifying the direction within 
the tunnel, they are in theory very simple. So long as the 
boring wa not far advanced it was given directly by the 
direction-points by means of field-glasses fixed in the 
observatories. At Goeschenen this was done till they had 
bored to a depth of 1,300 metres, but at Airolo the atmo- 
sphere was saturated with vapours, and thus they could 





Fic. 3.—System of excavation, y}. 1, Advance Gallery ; 2, Side workings ; | 
3. 4, © Cunette de Strosse’’; 5, “ Strosse.” 


not advance more than 600 m. Beyond those limits, | 
therefore, it was necessary to have several stations. By 
means of the observatory, lamps were fixed in the exact 
direction of the axis, Then, a theodolite being placed | 
behind the lamps in a line with them, its telescope was | 
reversed, and the direction thus determined from the | 
bottom of the boring. Lamps were then plaeed in this line 
of direction on hooks fastened to the roof of the tunnel. 
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They could thus advance and increase the numbers of — 
observing stations as they found necessary, either from 
the increased length of the boring or the want of trans- 
parency in the air. This opgratson, apparently very 
simple, is in reality very long awd complicated, and to 
effect it various instruments wefe made use of which were 
improved during the works. As to the lamps, after trying 
different modes of lighting, they came back to ordinary 
petroleum lamps with round wicks, which were placed on 
stands carefully hung up and centred, and on which the 
instrument was then placed. To effect communication 
between the different stations of the instrument and 
lamps, experience soon proved that the simplest and most 
economical plan was to use 4 field telegraph, which was 
lengthened as they advanced. s 

Direction-points were given to the contractor every 200 
metres, and they were fixed by producing the direction of 
the preceding points of reference. Twice or thrice a year, 
however, the operation of tracing the direction from the 
observatories was recommenced, as if that work had 
never previously been done; only when passing under 
each hook which had been fixed in the previous operations 
they compared the new result with the preceding, and 
thus ascertained the changes of direction. Inthe northern 
boring the greatest deviation was two centimetres, and 
that of the south, owing to the vapours, seven. 

The result of that operation was a tunnel 14,920 metres 


| long, starting on the north at the level 1,109, rising at the 


rate of 5'82 ina thousand to the level 1,152, which was 
attained about the middle of the tunnel, and a small lefel 
being left in case of any possible error in levelling, it felle 
at the rate of 2in a thousand to the level 1,145 at the 
Airolo station. 

Having thus indicated how the direction of the tunnel 





© Fic. 4.—The borers at work. 


was traced, let us examine the procedure employed in the 
Works properly so called. 


external openings would have occupied so long a time 
that no company could undertake it. Sut, thanks to the 


After the experiment made in Mont Cenis, they had “experiments made, elsewhere, M. Louis Favre, the con- 


only to follow it and at the same time take advantage of 
the improvements since made on the system; the two 
principles without which,the work would have becn im- 
possible being mechanical perforation of mine-holes ang? 
the transmission of fgrce by compressed air. 

Without thé English invention of maclfineg for baying 
rocks, the opening of a long tunnel without shafts d 


tractor of the tunnel, Was able to utilise those excellent 
boring machines which have powerfully assisted in 
hastening the work. His object was constantly in the 
direction of suppressing hand-boring, antl he almost 
attained ® by making use of several models of machines 
which cannot be described here, but which are distin 
guished dy dhe names of their inyentors, Dubois and 
o. 


se 








584 
François; Ferrow 
machines hare í c 



















ommon object, to project forcibly, : 
featest rapidity, a tool against the | 
as it is d@awg back, force it to rotate slightly 
Some of the machinds advance by an auto- 
ṣo others require a workman to push 
j these boring machines in action some 
e power is necessary, and in the Alps 
power can only be ‘water. The question, 
How to ‘collect it | and ‘transmit it into the 





tock, and 
on its axis. 





: Close by the Goegchenen: opening tuts the River Reuss, 
which has just passed under the legendary “Devil's 


e 
emg ridge,” and precipitates itself into its narrow and rocky 


bed with an avefage fall of 10 per roo, forming a volume 
of water which is never less than 1,000 litres per second. 
M. L. Favre utilised a large rock standing in the channel 
to fix his dam, below which the water is received in a 
réservoir to deposit its sand and gravel. Thence it is led 
to the machines by a cast-iron pipe ‘85 m. in diameter 
and 800 m, long. The useful fall from the pipe is 85 m., 
and it can supply 1,200 litres a second. This water works 
four Girard wheels with horizontal axes. Their diameter 
ts 2'4; they revolve 160 times a minute, and are each of 
250 to 280 horse-power. When turning a horizontal axis 
with cranks and wheels attached, the number of revolu- 
tions is reduced to 80 ‘per minute. 

At Airolo, the nearest river being the Ticino, which has no 
rapid descent, it would have required a very long canal to 
procure enough of fall. M. Favre therefore followed the 

advice of engineers who had studied the matter and 
assured him he would find enough water by making use 
of the Tremola, a torrent close by the tunnel, which falls 
into the valley with an average descent of 20 per 100, 
and is said to supply at least from 300 to 400 litres a 
second at the bottom. By collecting the water at a 
height sufficient to allow of.the receiving reservoir giving 
fall of 180 m., the necessary motive power could 
thus be found. The works were completed in 1872, but in 
February, 1873, the supply of the Tremola fell to 100 
litres, and there was not sufficient power to turn’the water- 
wheels. This did not last long, it is true, but the same 
scarcity of water reappearing next year, M. Favre resolved 
to form an auxiliary supply by collecting the Ticino water 
3 kilometres up the river, and thus have a new fall in 
order to meet all eventualities, By this means four 
tangential water-wheels with vertical axes. are turned , 
pe are of bronze, with a diameter of r2 m., and revolv è 
50 times a minute, each being of about 200 horse-power. 
By means of conical gearing they turn a horizontal axis 
with cranks revolving 85 times a minute. When the 
supply of the Ticino is insufficient, it is made to act on a 
smaller number of wheels ; ; and then on the vertical axles, 
which art no longer furned by that stream, there are other 
water-wheels slightly different on which the water of the, 
Ticino is brought to bear. é 
The power comifunicated to the horizontal axis at each 
opening is transmitted into the tunnel by mans of the 
remarkable system already employed at Mont Cenis, afd 
the inventor of whicls is Prof. Colladon of Geneya. This 
engineer conceived the idea of using for that purpose 
compressed ; air, The i immense advantage gained by it is 
the trfismigsion of # motive power, whatevgr eb tem- 
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la | perature or aitare ‘may be; moreover, it serves for 


ventilation and the supply of fresh aif. 

But the compression of air develops great heat, which 
injures: the machine. At Mont Cenis, to avoid this 
heating, the air was compressed by means off pistons of 
cold water, which. were themselves pushed by ordinary 
pistons moving up and down in pump cylinders. In 
order that the piston pushing the water should. move it 
without splashing it must itself be moved very slowly, 
and the quantity of air required being considerable, the 
slowness of the movement must be compensated by the 
size of the pumps. At St. Gothard the following new 
invention of M. Colladon was utilised to prevent the tem? 
perature from becoming too high. The body of thecom- 
pression-pump is double, and between its outer and inner 
cylinder circulates a current of cold water introduced by 
pumps. This cold water also circulates in the hollow rod 
of the piston and in the piston itself, which is also hollow. 
Moreover, cold water under the form of fine dust is injected 
even into the irterior of the body of the pump, and then 
expelled by each stroke of the piston along with the com- 
pressed air. In this manner air compressed at 8 atmo- 
spheres only assumes a temperature of 32° C., which is 
lowered in the reservoirs to which it is exposed. before 
passing into the tunnel. By. this ingenious: :ärrängement 
we can give much more rapidity to the pistons and 
proportionately diminish the volume of the pumps. 

At Airolo and Goeschenen there are fifteen such pumps, 
divided at each place into five groups of three. They are 
horizontal, and their pistons are’ set in. motion by. beams 
connected with the cranks.of the main axis... They serve 
a double purpose: at the bottom .of each pump cylinder 
there are tw@ expiration valves and one for supply. The 
Airolo pumps are of ‘46 m. interior diameter, and at each 
stroke of the piston (through ‘45 m.) a pump receives 71 
litres of air, and by compression reduces this volume to 
a seventh part. In this manner, when the supply is. ade- 
quate (160, litres for each wheel), four groups of three 
pumps (one of the five groups being. generally left at rest) 
receive in twenty-four hours 208,000, cubic n 






the pumps are of °42 m. diameter, and at ea 
the piston (through *65 m.) 87 litres are received ; 31 
number of strokes.of the piston is rather less. 

The compressed air is sent into reservoirs, where it is 
cooled, and the water in suspension deposited. Thence 
it is conducted. by tubes into the tunnel. These con- 
ducting tubes are. pipes of hammered iron of ‘20 m. 
diameter, which are bolted together end to end, and 
placed all along ethe tunt&l. At each new stage of 
the work the expenditure of air diminishes as they 
advance, and the diameter of the pipes is accordingly 
reduced to ‘14, then to ‘fo, till at last they terminate in 
india-rubber tubes of 5 centim., which supply the corp- 
pressed air for working hia advanced gallery. 

The process being now known, let us examine how 
the work œ organised. The tunnel being 8m. wide 
and 6 m. high above the rails, since it must be vaulted, 


jt is ‘n&cessasy to make a clefrance as high as 64m. 


dbote the rails. The first thing is to make a prelimi- 
nary or advanced boring 2} m. high and 2} m. broad. 
Forthis first boring M. Favre adopted the Belgian system, 
according to which one preliminary gallery is entirely at 
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the top of the tunngl. To open this boring, six perforat- 
ing machines were arranged on a cast-iron stand placed 
on rails. These machines, first of all, perforated six 
holes in a.horizontal direction. Then shifting the points, 
they mad& six new holes, and again a third set and a 
fourth set. This ought to have produced twenty-four 
perforations ; but as there was always some delay from 
the change of drills or other hindrances, they seldom had 
more than eighteen or twenty. As the tools striking on 
the rock became very hot, and much dust was produced 
in the holes, they required to be constantly moistened by 
a jet of water. The water was carried on a train behind 
the cast-iron stand, and, by means of an india-rubber pipe 
to convey compressed air, was projected forcibly in several 
jets. š 

The holes bored weye generally ı m. deep. When the 
face of the rock was, in the opinion of the head miner, 
sufficiently perforated, the stand was drawn back and 
the holes were charged with a mixture of dynamite and 
clay. Then they were fired by means of slow matches, 
so arranged that the central holes should explode before 
the others. After that they broke the large fragments, 
loaded trucks with the rubbish, and rolled them towards 
the opening ; and thus the gallery was advanced about 
im. Then placing rails in front, the stand with 
its boring-machine was brought back, and the mining 
recommenced. 

The advance was more or less difficult according to 
the nature of the rocks, but on the whole the contractor 
was fortunate in this respect. The rock was hard, but 
its hardness was almost always suitable for perforation. 
About three-quarters of an hour were necessary to make 
a hole 1 metre deep; and under favour&ble circum- 
stances four operations would be made in twenty-four 
hours, that is to say, an advance of 4 metres on each side. 
The most favourable rocks were gianite, gneiss, mica 
gneiss, and mica schist. The layers, which were almost 
vertical, lay from east to west, and were therefore at right 
angles to the direction of boring. There were, however, 
three unfavourable circumstances which greatly hindered 
the works at certain times :—(1) The infiltrations of water 
in the Airolo tunnel during the first months of the opera- 
tions, and in such quantities that a regular river flowed 
from the southern opening. Fortunately dynamite is not 
affected by water, and after boring several hundred metres 
the infiltration stopped. (2) Rocks of exceptional hard- 
ness were met with from time to time blunting the best 
drills, and scarcely an advance of 1 metre a day could be 
made, (3) Inthe E at 2,700 m. from the 
mouth, they came upon a bed of rock entifely disaggregated, 
where they could only work with the pickaxe and were afraid 
of being buried. Under the enormous pressure of the 
mountain the props were crushed, and even the arches of 
masonry overthrown. At this part the advance was from 
30 to 40 m. a month, and it contthued for more than four 
months. There was some danger even of the rock falling 
behind where the workmen were engaged, and So isolating 
them and all who were beyond. In order to streggthen 
this dangerous part it was necessary to empfoy a special" 
system of arches strengthened with iron. i 

When the advanced boting was competed, it was 
enlarged on the right and left. After that was done, they® 
proceeded to build the arches of the roof, and then dug 
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to the level of the tunnel’s basea trench of about 3 m. wide, 
called the Cunette de Strosse, It is not dug in the middle, 
so as to leave as long as possible he way clear on the 
higher level. Then all is removed that remains on the 
right and left of the trench, an@ which is known as Sérosse, 

These different excavations are almost all done by 
perforations, and the holes being bored downwards, the 
work is more easy, whether for boring or exploding. 

The transport of rubbish and materials had to be per- 
formed as often as possible by more powerful agegts than 
manual power or horse-power. Steam-engines were out 
of the question, the air being already vitiated by the 
constant percussion of the boring-drills. The com- 
pressed air was employed to môve the docomotives, jut 
as if they were acted upon by steam. It was collected in 
reservoirs placed on the locomotive trains, and by simply 
turning a cock the machine was moved or stopped. But 
as the air of the atmosphere did not furnish a “ course” 
sufficient, except by means of enormous reservoirs, they 
constituted “ compressors” of the same system as those 
already in use, but which compressed the air to fourteen 
atmospheres, With so considerable power the locomotives 
were sufficiently supplied by ordinary reservoirs. ° 

Charge of the works was handed over to the contractor, 
M. Favre, in October, 1872, on condition of completing 
them within eight years; should they occupy nine years; 
a heavy penalty was attached. On February 29, 1880, 
the two advanced borings met with great accuracy. By 
a mistake the general direction only was taken, and 
therefore the exact amount of error was not ascertained, 
but it could not have exceeded 10 centimetres (or less 
than 4 inches)! This meeting did not take place in the 
middle of the tunnel, but at a point about 600 m, nearer 
Airolo than Goeschenen. The newspapers fully reported 
the event, the joy of which was greatly mingled with 
sorrow on account of the death of Louis Favre, the 
energetic and intelligent contractor, who was to have pre- 
sided at the ceremony, after having organised and directed 
all the details, and at the very moment when he was 
about to erealise the aim of his efforts. He died 
suddenly in the tunnel, the offspring of his labours, on 
July 19, 1879. Born in 1826 in Chéne, near Geneva, he 
left his native place as a journeyman carpenter, and by 
his intellgence and talent returned to Switzerland thirty 
years afterwards to be intrusted with the greatest under- 
taking of the present time. As he had thoroughly well 
organised everything, the works were continued without 
him, and also completed ; but when shall we find such 
another man to begin again such another undertaking? 

There is still much to do in the tunnel—rocks to clear 
away, mmason-work to be built, &c.—but now the ground 
is known, and there is no fear of being able to complete 
the tunnel within the stipulated time? But what” purpose 
would it serve? The lines of approa®h could only be 
finished long after the tunnel, being much less advanced. 
It is proposed, however, to have carri@ges running next 
winter between Goeschenen and Airolo, driven by atmo- 
spheric locomotives. That would no doubt be an advan- 
tage, but would the result be worthgthe great exertions 
necessary? ` 

Much has been said of the extreme heat which prevails” 
in the guqnel,and there is no doubt åt is almtst -i:toler- 
able, being 8%° to 35° C., and is injurious to’ men, and 
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especially to horses. But when the tunnel is entirely 
cleared out and there are no more dynamite explosions, a 
current of air will set jn; and as there are only 3 kilo- 
metres more than at Mqnf Cenis, there is no reason why, 
in respect of ventilation, itehould be more dangerous. 

We may therefore confidently utilise this magnificent 
way of communication, and be proud of living at the 
period during which it has been opened. 

Geneva ADOLPHE GAUTIER, Engineer 
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COLLOIDS 
The Influence of Colloids upon Crystalline Form and 

Cohesion. By W. M. Ord? M.D. (London: Stanford, 

™ 1879.) s 
ii series of researches which Dr. Ord has put into 

the hands of the public in the volume before us 
possess a double value, as dealing with problems in 
molecular physics of the deepest intere t to the physical 
investigator and of the highest importance to the surgical 
practitioner. 

The starting-point of Dr. Oid's work is to be found in 
very remarkable research made more than twenty years 
ago by Mr. George Rainey, on the spherical forms 
assumed by carbonate of lime and other crystalline 
substances when deposited in the midst of gummy or 
colloidal liquids. The process by which this assumption 
of a globular form is effected Mr. Rainey termed “mole- 
cular coalescence.” He also assigned the name of 
“fholecular disintegration’? to another process by which 

ethe conditipns are reversed, and which breaks up the 
spheres into forms possessing a structure more nearly 
approaching a crystalline character. The most impor- 
tant of his deductions was undoubtedly the conclusion 
that the rounded forms of organised bodies depended on 
physical and not on so-called vital conditions. If solu- 
tions of gum arabic (containing malate of lime) and 
concentrated carbonate of potash are placed together iu 
a bottle with as little mixing of the two as possible, the 
most perfect microscopic spheres are slowly deposited. 
They exhibit both concentric and radial markisgs, and in 
polaused ‘light present a distinct “cross.” They consist 
of carbonate of lime for the most part, but inclose portions 
of gum also. When plunged into stronger solutions of 
gum these spheres lose their globular arrangement and 
break up into radial lines, and subsequently into smaller 
particles. This is Mr, Rainey’s fundamental fact; and 
others entirely analogous have been observed by Harting, 
Guthrie, and Montgomery, with different substances, and 
by somewhat different processes. Mr. Rainey was of 
opinion that these artificial spheres were the exact ana- 
logues of the globular masses detected by the microscope 
in bone, shell, in the testa of crustaceans, as in the tail 
of the sħrimp, for example,’and in ossified tendons, and 
he proceeded to*argue that by a purely physical process 
in which the colloidal environment was concerned, not 
only bone, but starch granules dnd ‘even the crystalline 
lens of the eye were formed. To these fundamental 
experiments Dr. Ord has himself contributed parallel 
observations’on the disintegration of crystals of uric acid, 
carbonate and oxalate of lime, murexide, &c., which, when 
*inclosed in gelatin, glycerine, or glycerine jelly, lose their 
sharpness ef outline and transparency of substance, and 
progress by degrees towards the spherical ffa 



































Dr. Ord now points out the very,important relation 
held by these obscure molecular processes to the produc- 
tion of spherical and spheroidal concretions of calcareous 
matter in the renal and urinary organs, and he Zz: sought 
to establish this relation by two lines of invéStigation: 
(1) by microscopic observation of calculi and other urinary 
deposits obtained under certain morbid conditions ; (2) 
by synthetically obtaining identical forms from the various 
salts, phosphates, urates, &c., in the presence of colloids 
under varying conditions of temperature and hydration. 

The substances thus investigated were uric acid, urates, 
oxalate of lime, phosphates, and carbonates; and the, 
colloids employed were gum, gelatin, albumin, grape-sugar, 
starch, &c. The experimental results were throughout 
compared with the microscopic observations of Thudi- 
cum, Beale, and Prout, and a vew large proportion of 
the forms observed in nature were artificially reproduced, 
thus affording pregnant suggestions as to the varying 
circumstances which prevailed in their natural production. 
Many of these comparative observations are of considerable 
interest. Thus we learn, on p. 55, that the collospheres 
of uric acid are always very small and homogeneous when 
deposited in urine, though they are rare; and a “ dumb- 
bell’’ form is still rarer. Both are found in albuminous 
urine of small density. ‘The experiments with watery 
solutions of egg-albumin always gave large and brilliant 
spheres. The conclusion is that the presence of small 
quantities of urea may retard the formation of the collo- 
spheres of uric acid. This supposition is strengthened 
by the known effect of urea in small quantities in modi- 
fying the crystal form of chloride of sodium. Another 
deduction is of equal moment. Two-thirds of all urinary 
calculi are Composed of, or start from, a nucleus of uric 
acid. This uric acid would be quite unlikely to cohere in 
globules without the presence of a colloidal body—the 
mucus which would undoubtedly be present. “To make 
calculi of uric acid without colloids would be as hopeless 
a task as making ropes of sea-sand.’’ This should be 
remembered in attempting to prescribe a regimen for 
suspected calculous disease. Whenever the urine is for 
any length of time purulent and ammoniacal, the forma- 
tion of calculus is to be looked for. This conclusion 1s 
confirmed by a case given in detail by Dr. Ord, in which 
paralysis led to renal disease, and which he sums up as 
follows :—* First comes the paralysis leading torctention; 
retention permits decomposition and the formation of 
carbonate of ammonia; then come cystitis and the 

mixture of mucus and albuminous fluid with the triple 
phosphate and the spherigal urates; and so a calculus 
is formed.” Some of the calculi figured by Dr. Beale— 
notably those of dumb-bell form—were experimentally 
found to be reproduced by a scarcely suspected substance 
—oxalate of lime. -It was further shown that pre-existing 
crystals may be resolved into dumb-bell forms in to 
ways: either by the forthation of a dumb-bell within the 
crystal, or by a disintegration of the crystal and its 
subsequent conversion in mass into a non-crystalline, 
homogeneous dumb-bell. . 

e Catching àt a suggestion of Rainey’s that the peculiar 

action of the colloid resulted from, its viscosity, Dr. Ord 

copceived thé some independent evidencé for or against 

"this notion might be afforded by the influence of the 

apparent, viscosity of the magnetic field. Without 
s 
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appending any criticism on the admissibility or otherwise of 
this analogical pisce of reasoning, we will simply narrate 
the results of putting the question to the test of experi- 
ment, When oxalate of lime was deposited in a gelatin 
plug befWeen the poles of horseshoe magnets, “there was 
an extraordinary increase in the size of all the forms, 
crystalline and non-crystalline, where the plug or gelatin 
was subjected to the action of magnetism, but there was 
no production of new forms or greater tendency to 
sphericity.” Similar experiments with a large electro- 
magnet yielded crystals which in several cases appeared 
a 0 have their axes slightly twisted. This observation, if 
confirmed, and if presenting any assignable relation 
between the direction of magnetisation and that of the 
alleged axial twist, would be in the highest degree inter- 
esting. Up to the present moment, so far as we are 
aware, no crystal presenting tetratohedral dissymmetry 
or optically active in the polarimeter has been procured 
by artificial synthesis. Is it possible that Dr. Ord’s 
observation contains the germ of the method by which 
we may hope to procure the synthesis, not of the active 
tartrates and sugars only, but of quinine and other alka- 
loids also? Experiments with electric currents were also 
tried, but proved less satisfactory, though the electrolytic 
actions set up produced several unexpected results. 

Later chapters in Dr. Ord’s book are devoted to renal 
and biliary calculi other than those mentioned—including 
a very singular case of an indigo calculus—and to a short 
scheme for the qualitative examination of calculi, which 
contains valuable hints to the general practitioner. 

Concerning the production of the collospheres them- 
selves there does not appear to be any one assignable 
cause, Harting dwells strongly on the influence of the 
“nascent” state in which the crystalloid body is deposited 
by double decomposition within the colloid. This term 
will probably fall out of use by chemists so soon as they 
perceive that it is a term convenient only asa cloak for 
ignorance. A more satisfactory point is made by Dr, 
Ord in the suggestion that there exists a relation yet 
undiscovered between hydration and the colloidal state ; 
the hydrate of fresh uric acid being a colloid. Dr. Ord is 
of opinion that hydrated colloids and strong solutions of 
very soluble salts alike prolong the colloidal state of 
certain crystals, thus favouring the production of spheroids, 
Dehydration, which in certain cases appears to determine 
the production of spheroidal forms, is obviously inad- 
missible as the cause in the majority of cases. Nor does 
the difference of crystalline form between one crystal- 
system and another appear to affect the collospheric 
condition, in whith absolutely no smaflest modifications 
attributable to this possible cause can be_ detected. 
Solubility undoubtedly has much to do with the matter, 
since insoluble crystalline substances yield the best 
spheroids; but by evaporation and by deposition from 


hot strong solutions even sulphate of copper and ferro- |° 


cyanide of potassium can be thus obtained. We must 
therefore fall back upon the conclusion thdt the one 
important factor in the Production of the collogpheric 
condition is the influence of the colloid. “Mr. Rainey,” 
who came to this conclusion, attributed this action to the 
“ viscosity” ortenacitf of the colloid fluid ;sand hence he 
associates with true colloids such substances as glycerine? 
(which is a true crystalloid) and other viscid, substances. 
e 


ri . 


Dr. Ord, on the other band, is disposed to regard the 
influence of the colloid as “a result of intestinal mole- 
cular movement inherent to the constitution of the 
colloid.” ha 

Arrived at this point, however, we cease to perceive 
any definite coherence between the various specula- 
tions which follow and in which the effects of pres- 
sure, of strain, and of hypothetic spiral waves, are 
mixed up with Brownian movements and chemical inter- 
action. Jt is a pity that the all-important bgaring of 
surface-tension at the boundary of two media, and of the 
elegant and instructive researches*of Plateau, including 
his production of liquid spheroids, is not once alluded to, 
even in the remotest manner, by [fr. Grd. For our ofn 
part, we are disposed to attribute a very large portion of 
the influence which determines the production of these 
collospheres of solid matter to the same molecular 
actions as those which produce the surface-tensions 
between solids and liquids, and which cause the rise of 
liquids in capillary tubes and the production of liquid 
spherules in the experiments of Plateau. 

In conclusion we must not omit to quote one experi- 
ment of Dr. Ord, that in which the rapid production of 
the collospheres is conducted under conditions suitable 
for lecture demonstration. A solution of pure urea of 
density 1'026 usually throws down shining white flakes of 
nitrate of urea on the addition of an equal bulk of strong 
nitric acid. If, however, alittle egg-albumin be added to 
the urea solution before the nitric acid is added, sphéres 
are formed of the greatest beauty, and appear “ floating 
hke snowballs” in the yellowish liquid. ° 





OUR BOOK SHELF 


A Guide for the Electric Testing of Telegraph Cables. 
By Capt. V. Hoskier. Second Edition, (London: 
E. and F. N. Spon, 1879.) 


THIS very unpretentious but very useful little manual 
has reached a second edition, and now reappears with 
several valuable additions. In his original preface the 
author states that he does not expect an electrician to 
discover anything new in its pages. Be that as it may, 
the electrician will acknowledge the debt he owes to 
Capt. Hoskizer for the precision and brevity with which 
all his directions concerning the practical details of testing 
are given. Without philosophising or going into mathe- 
matical reasons of why and wherefore, he gives the 
necessary formula in the shape most useful for practical 
calculations; and the necessary tables of logarithms, 
trigonometrical functions, and temperature coefficients are 
sufficiently complete to save reference to other more 
extended works. The twelve lithogiaphed diagrams leave 
nothing to be desired in point of clearness. 





LETTERS TO THE EDITOR 

se @ 
[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he uderiahe to return, or 
to correspond with the writers of, rejected manuscripts, No 

notice is taken of anonymous communicgtions. 

[The Editor urgently requests correspondents to keep their letters as 
short as, possible. pressure on has spare ts so great that it 
o ts rnpossible otherwise to ensure the appearance even of com- 

munications containing interesting and novel facts.) 


* The Antiquity of Oceanic Basins 
Ir seems to have escaped Dr, Carpenter’s notice! that, in a° 
Reporten thegesults of the Deep-sea Dredgings of Mr. Pourtalés 
1 Lecffire before the Royal Institution, January, 1880. , 
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for 1866, 1867, 1868; Prof. Agassiz! had already called attention 
to the probable great antiquity of the oceanic basins. 

Dr, Carpenter seems glso to have overlooked the series of 
physical observations of the, dépths of the sea commenced by the 
United States Coast Survey? én 1850, and carried on without 
interruption to the present day, 

The statement made by Mr. Wild® that the deepest sounding 
of the 7uscarora is not trustworthy, because ‘‘no sample of the 
bottom was brought up,” is apparently endorsed by Dr, Car- 
penter, who says: “The sounding wire of the United States 
ship 7usParora twice broke withont reaching bottom... . at 
depths considerably exageding 4,000 fathoms,” This should be 
modified by stating that the wire broke while reling in twice, 
quce the bottom was na regched, and five casts were made over 
4,000 fathoms, bridging up each time a specimen of the bottom. 
Capt. Geo. E. Belknap, of the Tuscarora, says,’ speaking of the 
casts beyond 4,000 fathoms in depth: ‘‘ The wire parted at the 
last two and deepest casts. . . . the result of momentary care- 
lessness on the part of the men at the recling-in wheel,” 

The method of sounding with wire has now been in use long 
enough to show. that even if the Tuscarora had not brought up a 
single specimen of the bottom during her whole tip, and if the 
wire had invariably broken while seedling in, we could not for 
that reason alone have rejected those soundings as inaccurate. 

Those who have sounded with wire know that the instant the 
sinker has touched bottom is recorded on deck, and the precise 
depth is then known, whether the cylinder is brought up or not. 
There is no more reason for rejecting the deepest sounding of the 
Tuscarora of 4,655 fathoms than for rejecting the 480 other 
casis which are accepted because a bottom specimen came up. 
ambridge, Mass., April 5 ALEXANDER AGASSIZ 





On the Alum Bay Flora 


In the list of fossils appended to the paper upon the Alum 
Bay flora, brought before the Royal Society by Baron von 
Ettingshausen and reported in NATURE, vol. xxi. p. 555, the 
new species have Ftt. and Gard. attached to them, implying that 
Ettingshausen and myself are their authors. It is only fair to 
Ettingshausen to state that I had no share in making the deter- 
minations, and to myself, that I accept them simply as provisional, 
Associated as he is with me in the work upon the British eocene 
floras, he felt that he could hardly publish preliminary work 
connected with it in any other way, T completely disagree with 
him, however, as to the utility of publishing new sp@cific names 
unaccompanied by drawings or descriptions of any kind, and 
think that a simple list of genera, with the number of new 
species in each, would haye been unattended with any incon- 
venience. He appears to me to attach altogether undue weight 
to mere priority ın nomenclature, and the existence of such 
provisional lists, far from aiding research, must prove a serious 
difficulty to our fellow workers, In the highly probable event 
of an author being unable to come from some distant country to 
examine the specimens themselves, is he, for instance, to forbear 
naming every undescribed species of such common Tertiary genera 
as icus, of which eight new and unpublished species are in the 
list, of Ce/astrus, of which there are five, or of any other of the 
some fifty genera containing new specific names? He could not 
safely name even any indeterminable leaf or fruit, for feat it 
might be one of the long list of Phyllites or Carpolithes for which 
Ettingshausen has devased specific names. 

Bulletin of the Mseum of Comp Zoology, 1869, vol I, No. 


13 
. Survey Reports, 1850 to present day, also Bibho; hy of Lic 
gical Results (Buil Mus Comp. Zool , vol. yr Ngo, 87) 7 1% 


3 “Thalassa,” 1877, pe 15 
4 “Deep-Sea Soundings in the North Pacific obtained by the United 


States ship Tuscarora” (Washington : Hydrographic Office, 1874, No. 54, 
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P. p): 
1874 Fathoms. e 
June rr «.® 4,643 » Wire broka; bottom not reached. 
» 17 o 4,340 @ Yellow and clay broan mud 


ee iE 4356 «. Yellowish mud and sand and spe@ks of lava. 
4 Hot + 4,041 Yellow and clay-coloured mud and gravel 
» IB me 4234 o Rocky; point of cylinder came up Baitored. 
> @ I8 æ 4130 y Yellow and clay-coloured mud yapar W 
E: oo parr «+ Nospecimen, wire Lroke (ails gene ix). 
> IQ ver 04,055 so $ i 
5 Unita? Service Magasine, July, 1879 ” A SA 


But were our supposititious author to goon with his work, in 
spite of this ‘‘ sword of Damocles,” would n Ettingshausen 

im priority and deprive the man who had first fima and 
published descriptions of them, of the pleasure of christening 
them in accordance with his views and wishes? If not, cs: dono? 

To show the purely provisional light in which the Wt must be 
regarded, I may mention that, unfortunately-just as the Baron 
left England, a large collection, that of the late M. Watelet 
from the Grés du Soissonnais, came into my possession, and 
seems, on a cursory examination, to contain a preponderance of 
species identical with those of Alum Bay. None of Watelet’s 
published species appear in the list of the Alum Bay flora, 
which therefore must of necessity be considerably modified to 
include them. The same may be said of the flora of Gelinden, 
of which a large series has also reached me. P 

Again, even ın the only section of plants yet worked out by 
us for the palæontographical memoir, the ferns, discrepancies 
occur, Two ferns occur in this Alum Bay lst which are not 
included in our fern flora from that locality. These are inserted 
on the authority of Heer, who states that he has seen them from 
Alum Bay; but as on the occasion of that gentleman’s visit or 
visits to England many years ago the floras from the different 
localities had not been systematically collected, and were generally 
mixed together in museums, in the same drawers and cases, and 
cannot always be identified by the matrix, I prefer to adhere to 
the opinion of that indefatigable collector, Henry Keeping, who 
lived within a short distance of Alum Bay, and to my own, 
Mr. Mitchell’s, and all other workers’ experience, that no fern 
but Aferatiia is found there. At all events, if they are to be 
included in the Alum Bay flora, they should be so with reserve, 
especially as Prof, Heer’s ideas as to the position of the localities 
and their ages are so hazy that he puts the Alum Bay leaves in 
the “ Bartonsem” (above, if anything), or about 1,000 feet too 
high, and thinks that Bournemouth is somewhere in the Isle of 

ght. 

An illustration of the inconvenience caused by publishing names 
without proper figures and descriptions occurs to me, Heer 
named a small fern fragment which he supposed to be from 
Alum Bay, Asplenium martinsi. is name has got into works 
by Saporta and Crié, who have each tried to fit ferns of their 
own into Hegr’s meagre description, Neither had seen the 
original, nor could they give any information, and it was only 
after several attempts to obtain it that Ettingshausen received a 
rough sketch from Heer showing conclusively that the ‘‘species ” 
in question was a fragment of the abundant and well-known 
Anemia subcretacea of Sézanne, Ido not even now know whether 
it was upon this fragment or some other that Heer wrote that he 
had “seen this form’ (Anemia subcretacea) from Alum Bay. 

J. STARKIE GARDNER 





Negritoes in Borneo 

HAVING had inquiries addressed to me as to the existence of 
a Negrito race in Borneo, I think it may be useful to recall 
attention to, and possibly save from oblivion, a statement on 
this subject which was published by Windsor Earl in the Fournal 
of the East Indian Archipelago. Mr. Earl says that a Capt. 
Brownrigg, who had been shipwrecked on the east coast of 
Borneo, informed him (¥.24.7.4,, No. 9) that he had lived 
several months at a town some distance up the Berau River, and 
that during his stay the town was once visited by a small party 
of men from the interior, ‘‘ who must have been of the Pa 
race” (sic), He described them as being short, strongly-bult 
people, black in complexion, with hair so short and curly that 
the head appeared to be covered with little knobs like peas; and. 
with many raised scarifications over the breast and shoulders. 
He described them as bein on good terms with the people of 
the town, mostly Bugis, and as supplying them occasionally with 


jungle chain ° 

- Of this account it may be remarked that Mr. Earl would not 
have retailed it unless he had had some confidence in the credi- 
bility of hig informant—that, so far as it goes, it is curiously 
circumstantial—and that these people are said to have come 
exactly, from that district in Borneo where we might expect 
à priori to fing Negritoes if they efisted at all. 

° Whilst on the subject of Borneo, may I suggest that ethnolo- 
gists should make a more sparing use of the term “Dyak” when 
tregting of the*Malay Archipelago? should only be applied 

*to tribes who themselves use it as the distinctive appellation of 
their people. As more than one tribe so uses it, there should 
always be prefixed seme word still further limiting its applica- 
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ictwith regard to the Sea Dyaks may be of 
uropeans first. entered Sarawak the Kayans, 
,.were dominant in the great Rejang Rive, 
3ea-Dyaks were strictly confined to the Batang Lupar, 
s and Kalakah rivers. Now the Sea:Dyak population of 
Rejang is some 30,000, and the Rejang Dyaks are rapidly 
-ceeetpying the Oyah, Mukah; and Tatau rivers further up coast. 
» On the original :Sea-Dyak rivers the people always use the 

expression ‘‘we Dyaks” when they mention their own race; 
.puton the Rejang the expression ‘we. Iban” will invariably be 
-e heard—the explanation being that the Kayans habitually desig- 
nate. Sea-Dyaks as- “Ivan” among themselves, whence the 
< Dyaks have applied the name; but having no v-sound in their 
language, the  Iban.”... The: Kayan. proper is rich in 
yesounds, been informed, though I cannot vouch for the 
tatement, that. “Ivan” in Kayan is a term 
e of opprobrium, . However this may be, it 
a large a section of the Sea-Dyaks, who are 
minant in Rejang, and are in constant daily 
n with their original seat’ in thg rivers to the west- 
a ld in the course of some thirty years have come to 
; peak of themselves by the name given them by their 
foes: And it is the more surprising because the Sea-Dyaks 
generally give new names of their own to the geographical 
features of the district into which: they immigrate. 

Papar, North Borneo » As HART EYERETE 




































ketp Sass Seeing by Electricity 
< Wer hear that a sealed account of an invention for seeing by 
telegraphy has been deposited by the inventor of the telephone, 
Whilst we are still quite in ignorance of the nature of this inven- 
tion, it may be well to intimate that complete means for seeing 
by telegraphy have been known for some time by scientific men. 
The following plan has often been discussed by us with our 
friends, and, no doubt, has suggested itself to others acquainted 
ith the physical discoveries of the last fouryears. It has not been 
j eof its elaborate nature; and om account of its 
r, nor should we recommendits being carried 
But if the new American invention, to which 
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ich little piece of selenium forms part of a 
reis a constant electromotive force, say of a 
the current .pgssing through each piece will 
ifamination. Hence thé® strength of electric 
telegraph line would depend on the illumination 
i . Our receiver at the distant place, by was, in our 
original plan, a collection of magnetic needles, the position of each 
‘cof which (as in the ordinary needle telegraph) was controlled by 
theelectric current passing through-the particular telegraph wire 
with which it was connected. Eaph magnet, by its movement, 
_¢losedor opened an aperture through which light passed to illu- 
minate, the back of a small square of frosted glass. There were, 
of..course, as.many of these illuminated. squares af s as of sele- 
nium. squares at A, and it is quite evident that since the illumina- 

tion of cach square depende on the strength of the curtat in its 

> eireuit, and this current depends on. the *illumination of the 

- ooselenium at the other end of the wire, the image of a distant 
_ abject would inthis wap be transmitted as a mosaic by electricity. 
ore promising arrangement,, suggested by*Prof. Mergs 
ments, consisted in having each little square at B made of 
soft iron, and forming the end of the core round which 













NATURE 







































































the corresponding current. passed. - The:surface formed. by the 
squares at B was to, be illuminated by a great beam: of, light 
polarised by reflection from glass, and received again by an. 
analyser. It is evident that, sincethe@intensity of the analysed _ 
light depends on the rotation of the plane of polarisation: by 
each little square of iron, and si&ce this depends on the:strength 
of the current, and that again on the illumination of the selenium, 
we have another method of receiving at B the illumination of the 
little square at A. It is probable that Prof. Graham Bells 
description may relate to some plan of a much simpler kind than 
either of ours ; but in any case it is well to show-that the dis- 
covery of the light effect on selenium: carries with it the principle 
of a plan for seeing by electricity. : 

Scientific Club, April 21 oo 








Musical Sounds within the E 
I sHOULD like to know how far the Musical sounds, 
sometimes hear within our ears, are of different pitch 
persons. From repeated observations I find tha 
gives G, and the right one B, A friéad of mine, who is 
performer on the violin, finds F and A respectively, tes 
It is perhaps not without interest that in some parts of Germany 
(at least in Silesia) people believe these sounds to be indicative 
of one’s being talked about, and that the sound ceases as soon as 
one thinks of the person who is supposed to ; 
Caracas, March 15 





Ice Filaments Ges 

“THe comb-shaped masses of ice of fibrous struc! 
tioned by your correspondent, in explanation of the inquiry made 
by the Duke of Argyll, are observed every winter in the southern © 
portion of the United States, especially on the sloping sides of a 
path or country road where the surface-earth has been removed, 
and the natural clay sub-soil js not rendered compact by being 
trodden, The conditions requisite for its abundant produetion 
are a sudden reduction of temperature below the freezing-point 
when the clay soil is thoroughly saturated with water. When. ; 
this occurs at sunset, the next morning, if the night continues 
favourable, will disclose a vast collection ‘of fibron 
from two to six inches in ‘height, rising from: th 
juxtaposition, generally holding aloft in their caps 
the soil, the longest crystals appearing when th 
surface-loam, Hac RS EER j 

I have frequently given to my class this explanation of the 
phenomena. a 

The capillary tubes of the soil are all filled up. to-the surface 
with water. The sudden reduction of temperature freezes the 
water at the surface, but does not chill it 
within the soil below 32° F. ©The con- 
sequence is that this expansion, ‘caused 
by congelation at the upper extremity of | 
the capillary tube, compresses the walls of ~ 
the tube externally, and causes the mouth 
of the tube at the surface to assume: a 
conical shape, as. in diagram, The ec 
lation of all the. water. within 
cavity causes pressure ; 
face of the cone at a 
produces a vertical result ; 
the cone of ice; Capillary action imme. 
diately fills the “little cavity with water, 
which in turn is frozen and elevated by t 
expansion force: of its congelation. — 
filament thus grows in this simple way from its: base.” 
in which these fibrous crystals or filaments form is nevi 
thus proving the correctness of the explenation. : 

They are formed very rapidly, I hay on. more than one 
occasion, when a sudden chill at sunset would start them growing, 
listened to the crackling of the little ice-crystals as. the ould : 
break loose from each other, being pushed up by this expansive 
force. ode ee 

I infer the filaments of ice formed on rotten wood are + to 
æ similar cause, and that they will not be formed “unless the. - 
reduction of temperature is quite suddeg, That is, if the reduc- 
tion of temperature is so gradual that the water somewhat below 
the surface in the cylindrical portion of the capillary tube ds 
frozen, the crystals will not be elevated, bat the ground will be 
froze, oe f Wm, LeRoy Broun: | 

Vanderbf University, U.S. . 
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Ophbiolepis mirabilis 

Ina review of Lyman’s description of the Ophiurans of the 
Challenger, which appeared in NATURE, vol. xxi, p. 513, I was 
much surprised to find" a ¢riticism relating to a remarkable 
species which I describedelast year in the Proceedings of the 
Linnean Society. bd 

The reviewer informs your readers that Ophiolepis mirabilis, | 
Duncan, is a true Ophiopholis, having all the structures of the 
genus, and that it is allied to O. aculeata. This simple state- 
ment leaves the impression that I have made a mistake, and that 
Tam ignorant of a well-known form, I therefore extract the 
following from the Proc. Linn. Soc, vol. xiv., Zool., p. 479, 
1879:-—® 
“ Ophiolepis mirabilis; — This common species has the disk of 
Ophiolepis as diagnosed by Miiller and Troschel ; that is to say, | 
the scales, which are of good sizq and the large radial shields 
ane environed by rows of small scales, as by belts. But the upper 
arm-plates have also the supplementary rows of small scales 
around them, and there are also large accessory side-pieces, 
Moreover, there are hooks on the side arm-plates, This mix- 
ture of Ophiolepian.and Ophiopholian characters is very inter- 
esting, -and this. species, I consider, renders the abolition of 
Ophwupholis. as- a. genus. inevitable.” In fact the beautiful 
Ophiuran is a synthetic type, and I prefer its teachings to 
authoritative statements, P. Martin DUNCAN 

Hastings, April 9 
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The Stone in the ‘Nest of the Swallow 


*Your correspondent, P, P. C.. Hoek (Leiden), will find the 

information which he asks for under this heading (vol. xxi. p. 494) 

in an article which appeared in the Zoologist for May, 1867, 

entitled “An Inquiry into- the Nature and Properties of the 

Swallow Stone and Swallow’s Herb,” by J. E. HARTING 
24, Lincolw’s Inn Fields, London, W.C., April 14 





Tur Sons oF Birps.—Mr, C. C. Starling asks to be 
įpformed of any book or paper which treats upon the musical 
properties of the songs of birds, 

Dew Ciaws.—A, N. asks if any correspondent familiar with 
wild species of Canis can tell him whether the rudimentary hind 
toe is invariably present, or, if not, in what proportion of indi- 
viduals, and whether it has bony function with the metatarsus? 





THE EASTER EXCURSION OF THE GEO- 
LOGISTS’ ASSOCIATION TO THE HAMP- 
SHIRE COAST? 

ee head-quarters of the Association were fixed at 
Bournemouth. A largenumber of members arrived 
before Easter, and were able to explore the freshw&ter series | 
to the west of Bournemouth, which could not be visited on 
the excursion. An excavation into the leaf-beds having 

‘been opened a few days previously by Mr. Gardner, Prof. 

Morris, Dr. Henry Woodward, Prof. Corfield, and Mr. 

Birch, a number of fine leaves were obtained, and Dr. John 

Evans, Prof. McKenna Hughes, Mr. Warrington Smyth, 

‘Prof. Bonney, and many others, were enabled to see the 
leaves íz situ and the method of work. 

On Eastér Monday some fifty or sixty members 
assembled, and the party proceeded to Boscombe. On 
the way the director pointed out the position of the | 
Bournemouth series in the eocene formation, and the chief | 
geological features of the coast. Far to the west could 
-be traced the cliffs whence had been obtained a rich 
dicotyled@nous flora,eshed apparently from forest trees, 
which clothed the hilly slopes of the right bank of the 
-eocene river. It is remarkable to notice in how many 
respects this flora differs from those foend nearer Bourne- 
mouth, most notaBly so in the total absence of palms. | 
The next mass of cliffs is almost unfossiliferous, and | 
„from its confused bedding is now conjectured to preseat | 
a transverse Section of the actual bed, silted up, of the 
old eocene river. Between this and Bournemouth, for 
pearly a mile, extends the eastern series of leaf | 
-beds, containing the remains of a more tropical flora, 
derivell, pePhaps, ffm low-lying country qn ghe left 
1 Wirector, J. Starkie Gardner, F.G.S. &c™* 
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bank of the old river. Among jhe palms, which 
are abundant, can be recognised such genera as Phoenix, 
Calamus, Iriartæa, Sabal, &c., and among the ferns, 
species scarcely differing from such magnificently tropi- 
cal forms as Osmunda javanica, Chrysodiumg aureum, 
Gleichenia dichotoma, Lygodium dichotomum, &E. Beyond 
these cliffs, skirting the downs of nearly vertical chalk, are 
the Lower Bagshot beds, in which the well-known leaf- 
beds of Creech Barrow, and Alum and Studland Bays are 
situated. A very small portion, however, of the fresh- 
water Bournemouth series could be actually examined on 
Monday, for the chief object in view was to investigate 
the recently-discovered marine series, described for the 
first time in the pages of the Journal of the Geological e 
Society less than twelve months ago. The passage from the 
one series to the other was well seen, although from the 
absence of slips and consequent inaccessibility of the beds, 
few fossils could be obtained. The beds are mostly dark 
sandy clays, highly charged with ligfitic matter, and they 
contain in places well-preserved fruits and teredo-bored 
wood. The evidence of their marine origin is amply 
demonstrated by the presence of casts of Bracklesham 
mollusca, masse$ of oysters, bryozoa, and crustaceans. 
Overlying them are the clean white sands, with flint 
shingle beds, of the Boscombe series. These eocene 
shingle beds, from the perfectly-roinmded form of the 
pebbles composing them, show the former prevalence of 
heavy surf upon the old shore-line. In many cases the 
condition of the silex is wholly or partially changed into 
a soft, white, chalk-like mass, entirely free from carbonates 
however, and much speculation was indulged in con- 
cerning the nature of this change. The party having 
been joined by Dr. Alman, president of the] Linnean 
Society, and Mr, Pike, owner of the vast china-clay pits 
near Wareham, the curious Honeycomb chines were 
explored, and the zone of nipadites pointed out, crowded 
in places with the empty husks of fruits which had 
floated out togea. “At another point proteaceous leaves 
and tubular borings of annelids, filled in with horizontally- 
disposed lignitic matter, were noticed. On the way to 
Hengistbury Head it became apparent that as the fresh- 
water beds preserit a transverse section across a vast 
river channel, sothe marine beds present a similar section 
through a great eocene beach which formerly sheltered a 
stagnant lagoon. These towards the east are seen to be 
composed of larger and larger shingle, whose well-rolled 
appearance indicates the distance it must have travelled. 


| Attention was particularly called to the resemblance of 


the Boscombe series to the so-called Upper Bagshots of 
the London Basin. 

Arriving at the Headland, after skirting its base and 
examining its remarkable geology, the party somewhat 
rapidly made their way through the heather on the 
summit, past the prehistoric double wall and ditch, and 
across the Stour and Avon by ferry to Christchurch, 


| where Mr, George H. Birch gave a most interesting 


historical sketch of the priory. 

The second day was dewoted to tha cliffs between 
Mudiford and Hordwell. The main features of the coast 
were well geen as the haze lifted. The sequence of the 
beds from Hengistbury tg Highcliff was pointed out by 
the director, and the Barton clays and sands, the Upper 
Bagshots and Headon beds of Hordwell were examined 
and numerous fossils coJected. During the short stay 
for lunch Prof. Morris favoured the party with an address, 
in which he, clearly placed before them the data for the 
correlation of these beds with those of the rest of Europe, 
and skegched in eulogistic terms the work of those who have 
made it possible to trace the hfStory of their deposition. 
Theemembers reached Lymington in time to return to 
London or Bournemouth by the §.sqtrain, |e 

The excyrsi8n, which was unusually largely attended, 
Was keenly enjoyed, owing to the magnificent weather 
and the beauty and interest of the country traversed. 

. 
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DEEP-SEA DREDGING AND LIFE IN THE 
DEEP SEA'* 


II. 


H OWS it that the general absence of ancient forms from 
the deep sea is to be accounted for? It is hardly 
bable that the struggle for existence in the great depths 
is very severe. The fact that so helpless an animal as a 
Pycnogonid can grow to a length of two feet points to the 
existence of easy conditions of life. Even if the struggle 
in the deep sea were as great as in shallow water we 
nig have expected that it would extinguish these 
i different forms from those which it exterminated near the 
shores. It seems on the whole probable that the deep 
sea may have been entirely devoid of life during the 
earlier geological epochs. The modifications existing in 
deep-sea avimals as adaptations to their special modes of 
life are not much mare important than those exhibited by 
inhabiting caves of comparative recent origin, 
such as Proteus or those living in the deep waters of the 
largeiakes of Europe, which are also of no great antiquity, 
such as the Tenenio water-snails,ewhich, from the 
necessities of deep-water life, have adapted their lungs to 
‘aquatic respiration, A long time has not therefore been 
required for these modifications to take place. 

t has been, I believe, commonly assumed that the 
water of the ocean was originally fresh, or nearly so, and 
that it became gradually salter as the rivers brought into 
it salts as part of the products of denudation. But surely 
the primitive sea must have been highly charged with 
saline matters of all kinds. 


When the earth was still ieme heated, the whole of | 


the water now on its surface must have been present as 
gas in its atmosphere, at first no doubt dissociated, but 
afterwards as aqueous vapour. Since if the sea-bottom 
and continents were smoothed down to a uniform level, 
the sea would still suffice to cover the entire earth to a 
depth of over 1,000 fathoms, aqueous vapour equal to a 
layer of water of that thickness must-have existed in the 
atmosphere and have produced a pressure of more than 
a ton on the square inch at the earth’s surface. To 
this pressure must have been added that produced by all 
the other vapours with which the primitive atmosphere 
must have been filled. As the earth cooled the water 
condensed on the coolest spots from time to time, boiled, 
and rose as vapour again. Mr. Mallet? conjectures that 
the first water formed on the earth’s surface may have 
been even as hot as molten cast-iron. At last permanent 
seas were established. The waters of these heated to an 
intensely high temperature under great pressure must have 
dissolved salts in abundance from the freshly consoli- 
dated earth’s crust, and being constantly in a state of 
ebullition as the pressure diminished at the surface with 
the growth of the seas, or the temperature of the earth's 
surface varied in different places, must have taken up 

- vast quantities of rock-matter in suspension and become 
thickly with volcapic mud. Intensely hot rain 
must have falfen on the land and Shave washed down 
more salts and mud into the sea. The whole ocean must 
have consisted of a vast mass of seething mud. 

It must have required a protracted period for the ocean 
to become clear, and for its deposit, which was perhaps 
Somewhat like the present deep-sea red mud, to settle, 
and possibly the deeper water*long remained uninhabit- 
able, being overcharged with various gases and salts and 
suspended mud. In connection with the question of the 

robable development of the earliest forms of life in 
eated water holding abundant salts and gases in*s8lution, 
it is of importance to note that varicus algæ at pyesent 


* Friday Evenjng Lectufe delifered at the Royal Institution on March 5, 
H. N. Moseley, F.R.S., Assistant Registrar of the University of Teondgn. 


ed from p. 572. 
* R. Mallet “Ön the Probable Temperature of the Primordial Ocean of 
our Globe.” Quart. Yourn. Geol. Soc., 1820, y 115. ° 
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pom in very hot mineral springs in various parts of the 
world, : Oo ats 

To this original deposit of mud on the deep ocean floor 
the deposits which have since beef formed possibly bear 
but a slight proportion in thickftess, for it must not bi 
forgotten that all the Globige%ina mud and other organic 
deposits now in course of formation on the sea bed are 
ultimately derived from the land. The Globigerine 
merely distribute the lime washed down by the rivers 
more evenly over the ocean floor, by concentrating it in 
the substance of their shells, The ic muds are in 
their origin products of denudation, and if the whole land 
now above the sea were washed into the ocean and evenly 
distributed a deposit of only about 500 feet in thickness 
would result. . 





Fic. 15.—Umbeliula Greenlandica, 


I shall, in conclusion, speak of some of the physiologi- 
cal conditions of life in the deep sea. Deep-sea animals, 
as a rule, have either no eyes at all gor have very large 
eyes. As an example may be cited the crustacean, 
Astacus salencusgmost closely allied to the common cray- 
fish which Prof. Huxley has lately made illustrious. It 
is from 450 fathoms. It has no eyes at all, but one of 
s nippers is extraordinarily long and delicate, and por 
sibly the animal uses it to feel its way «with, as a blind 
man uses his stick. There are ao abundant hairs on 
the animal's surface, which are probably organs of touch. 

Many deep-sea crustacea, however, and fish have very 
large gyew indeed, evidently for the purpose of*making 

™ See * Notes by a Naturalist,” pp. 36, 983, 410, 
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use of small quantity of light which must- exist in | phorescent light, as did also man y allieg forms dredged in 
all qi In the absence of sunlight the only other deep water. No doubt these animals, like their congeners 


source of light must be the phosphorescence of certain | in shallow water, emit light in the deep sea ; and the deep- 
of the deep-sea animals themselves. Dr. Carpenter, Sir | sea animals with eyes probably congregate round them or 
, i omson, and Mr. Gwyn Jefireys came to this | grope their way in the gloom from one bunch tg another 
conclusion after some of tReir early deep-sea dredgings. | as they lie scattered over the bottom, just as we half-feel, 
There can be little doubt of its correctness. | half-see our way from lamp-post to lamp-post at night in a 

Here (Fig. 16) is a deep-sea Alcyonarian, Umbellula | London fog. Some lose their way, as we do sometimes, 
and get into shallow water, and a good 
many deep-sea animals have been from 
time to time picked up near the shores 
at Madeira and elsewhere, and have 
found their way into museums as great 
rarities. 3 

No doubt the sense of touch is the one 
mainly relied on by most deep-sea 
animals, Very many are provided with 
special organs of touch, suth as long 
hairs, or in the cast of fish enormously 
long fin-rays. Unfortunately we did not 
examine the organs of hearing of any of 
the deep-sea animals which we dredged. 
Nearly all were far too precious to be 
dissected. Possibly some ofthe animals 
have the sense of hearing highly de- 
veloped. 

There is plenty of abl, for respira- 
tion in the deep sea. Ir. Buchanan 
found that water from even 4,475 fathoms 
contained 4'06 cubic centimetres of oxy- 
gen to the litre, nearly as much as at 
the surface, where, however, the amount 
varies greatly, rising to as much as 7 
cubic centimetres per litre. The smallest 
amount observed was ‘6 of a cubic centi- 
metre per litre in a depth of 2,875 
fathoms, Even this amount would pro- 
bably support life, for Humboldt and 
Provençal showed that ‘tench could stil} 
breathe, though with difficulty, in water 
containing only one-third of that quantity 
of oxygen. 

Life must be very monotonous in the 
deep sea. There must be an entire-ab- 
sence of seasons, no day and night, no 
change of temperature. Possibly there 
is at some places a periodical variation 
in the supply of food falling from above, 
which may give rise to a little annual 
excitement amongst the inhabitants, 

There being no plants in the deep sea 
except parasites, the ultimate sources of 
food must be derived entirely from above, 
from the falling to the bottom of dead 
surface animals and plants, and of the 
débris washed from the shores. Sea- 
water acts as a most efficient preserva- 
tive of animal tissues, and possibly at no 
very great depths and at the deep-sea 
bottom Bacteria may be entirely absent, 
so that gecomposition in the form in 
which we arecommonly acquainted with 
it does not there take place at all. $ 

From ¢xperiments which I made on 

Fic. 17—/'entacrinus maclearanus, Wyville Thomson. the rate of sinking of a dead Salpa I 

° e . found that it would reach the bottom at 

Greenlandica, so named because it was first obtained off , 2,000 fathoms in four days, in which time it would even 

Greenland, being, like the deep-sea fish I exhfbited, ap | at the sùyface be hardly decomposed at all. It would thus 
example of a deep-sea form extending into shallow water | afford good foed tg the bottom aftimals. 

in high latitudes, Urebellula consists ofa bunch gf polyps | %\ large quantity of shore débris and vegetable matter 

supported on the end of a long flexible stem, which is | carried down by ziyers reaches the deep-sea bed. We 

cit off short in the figure. This specimen was from 2,175 | foung leaves, branches, and fruits in deep whiter, and one 

fathom»between Madgira and the Spanish coagt.. When of the latter had its interior still fresh, and was full of 

it came to the surface it emitted a most briant phos- animals feeding upon it. Mr, Agassiz found in depths of 
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over 1,000 fathoms orange and mango leaves, sugar-cane, 
nutmegs, and land®shells in profusion, andsmany hermit- 
crabs actually inhabiting tubes of bamboo instead of 
shells. We found a land-crab once in 450 fathoms; no 
doubt A TA drifted out hanging on to some floating 
object, an®@ had sunk to the bottom, being unableto swim. 
e numbers of animals to be found in the deep sea 
decrease rapidly in proportion as the depth exceeds 2,000 
fathoms, and very probably the greatest depths have very 
little life in them. We at present know only of Rhizopods 
as inhabiting them. Even in depths of less than 2,000 
fathoms the shallower waters are most productive, and 
robably the deep-sea fauna is most abundant not far 
efrom the upper limit of its range. It is here, in from 200 
to 400 fathoms, that such forms as Pentacrinus are most 
numerous. Here in many places these animals, a few 
years ago the greatest of rarities, cover the sea-bottom, 
thickly set tike trees in a forest, still as abundant as ever 
they were in geologimal times. It is probably scarcity in 
supply of food which limits the quantities of animals in 
great depths. No doubt food is always most abundant 
near the coasts. 

Some animal forms appear to be dwarfed by deep-sea 
conditions of life. Others attain under them gigantic 
proportions. It is especially certain crustacea which 
exhibit this latter peculiarity, but not all crustacea, for 
the crayfish-like forms in the deep sea are of ordinary 
size. I have already referred to a gigantic Pycnogonid 
dredged by us. Mr. Agassiz dredged a gigantic Isopod 
eleven inches in length. We dredged also a gigantic 
Ostracod. The increase in size depends probably on 
lack of enemies rather than on abundance of food. 

The sri deep-sea animals have not escaped their 
parasites in their cold and gloomy retreat. The tube of 
the Cerianthus, of which I showed a figure, was full of 
Nematode worms. Crinoids are beset by a Myzostomum, 
and one deep-sea shrimp was found with a parasitic 
Gordian worm coiled up inside its body, fifing it almost 
entirely. I have y described the vegetable parasites 
of corals, =~ s 
. The existence of colour in deep-sea animals is a very 
interesting fact. Some of the animals, as for example 
many of the fish, have lost their colour in the dark, and 
have become POr black or white. Others are most 
brightly coloured, having retained through countless 
pons the colouring of their shallow-water ancestors. 

e, like the deep-sea shrimps, which are almost always 
of an intensely bright red colour, seem to have developed 
a special amount .of colouring in the depths. The 
phosphorescent light of deep-sea Alcyonarians, when 
examined by the spectroscope, is seen to consist of red, 
yellow, and green rays only. Hence only these colours 
would be effective in the deep sea, and no blue animals 
were dredged from any considerable depths. 

Colouring matters however need -not always have a 
decorative object in existence. Certain chemical com- 
pounds formed within the bodies of animals for various 
physiological puyposes mayehappen jp have a peculiar 
action on light so as to coloured, but this colour- 
producing property may be a waste or bye-product, so 
to speak, and only be turned to advantage by certain 
animals as a subsequent improvement. The fact that 
our own blood is red is probably an instance in point. 
In most mammalia the blood. is entirely in the dark 
throughout the animal’s life, and never acts on the light 
so as to exhibit its colour, which is to these animals use- 
less. In ourselves the colour has been turneë to advan- 
tage for decorative purposes. The colouring mattgrs of 
some deep-sea animals my thus be retained, because tha 
substances yielding the colours are neceSsary for the welR 
being of the animals, and these substances happen to 
be coloured, just as sulphate of copper i$ blue, thoyigh 
chemists seldom employ it because of its colour. A 
_ As an example of the vividness of deep-sea colouripg 
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matters, may be cited that of Pentacrinus. 
17) is a Pentacrinus dredged from 400 — 
Azores. The animal may be briefly dese as 
fish turned upside down and set ona stalk. 
freshly dredged Pentacrini are’ put into ‘spirit, t 
colouring matter dissolves out®and tinges the spirit of 
intense grs red. (The light was thrown upon the 
screen through a solution of this colouring matter in 
spirit, from specimens of Pentacrinus dredged in 650 
fathoms.) The colour is a most beautiful red. It is red 
when acid, but when a few drops of ammonia are added 
to it, it turns to an intense green. Very probably this 
colonring matter is as ancient as the genus Pentacrinus 
itself. 

The colouring matter yieķls a well-defined absorption 
spectrum. The acid solution (Fige18) shows two dask 
bands in the yellow and a faint one in the green, and the 


alkaline green fluid a dark one in the red, with two fainter 


el! 





Fic. 28.—Spectra of the acid and alkaline solutions of the} colouring matter 
of Pentacrinus in spirt- The acid spectrum above and the alkaline 
below, ‘The fine lines are’solar lines. 


ones in the yellow and green. By means of this double 
set of lines this colouring matter can be almost certaiply 
identified, although its chemical composition has never 
been investigated.! . . 

A good many other colouring matters Of deep-sea 
animals give well-marked absorption spectra, and can be 
similarly identified, and it is most interesting to find that 
the very same colouring matters found in deep-sea ani- 
mals occur also in allied shallow water and surface forms. 
Thus numerous deep-sea corals and sea-anemonies are 
tinged of a madder-red colour by the same pigment, 
which is abundant in many jelly-fish which float on the 
sea surface. The red colouring matter of the deep-sea 
shrimps is also identical with that which occurs in smaller 
quantities in nearly all the microscopic crustacea with 
which the sea surface is crowded. 

In conclusion I would merely impress upon you again 
that the most important subject now remaining to be 
investigated with regard to deep-sea life is the range of 
life at the various depths between the surface and the 
bottom of the ocean, 





A MAGNETO-ELECTRIC GYROSCOPE 


HIS is the name of an Apparatus invented by M, W. 

de Fonvielle, editor of A/ectricité, after having wit- 

nessed an experiment by M, D, Lontin. This gyroscopic 

machine was exhibited by M. de Fonvielle to the Royal 

Society on the 15th inst., when a paper by him was read 

by Prof. Stokes. The instrument can now be seen at 
Elliot’s, St. Martin’s Lane. . . 

The object of the apparatus is to glemonstrate new 
eproperties of induction currents brought into play in a 
magnetic field, and which give a continuous rotato 
motion to movable pieces of iron of varfous forms (Fig. 1 
The apparatus consists essentially of a galvanometric 
frgme of any shape. In the first model which has been 
brought over to England the galvanometnic frame is a 
rectangular one, above. which is paced a horseshoes 
magnet, supported by a vertical axis round which the 

See H. N: Moseley, “On the Colouring Matters of Various Animals, 
especialy Decpaca Forms” (Quart. Journ. Miro. Sci, vof xvii., Rew set, 
p- 1). ~ o vba ce i an 
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magnet can be placed in any azimuthal position which 

may,be required. The galvanometric frame has been so 

constructed that the the horseshoe-magnet may be taken | 
away and be replaced by any number of bar-magnets | 
laid flat upon its upper side. It is possible also to 

s : Ka 
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place other bar-magnets underneath the frame in a space 
arranged for that purpose, or to place? the two magnets 
Ge 2 or on the left and right side of the frame 
ig. 2). 
To produce a continuous movement of rotgpion with 
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the intervention of the magnets it is sufficient to place 
any movable piece of iron in equilibrium by means of a 
block on a vertical axis (Fig. 3) inside of the frame, and 
to send the current of induction‘into the coil. When, by 





The 
the framee 


Fic. 2.—Rotating induction machine surmounted by a magnet. 
underneath 


operator is introducing a magnet into the space 
. 


means of a commuftor, the direction of the primary is 
changed, the direction of the motion of rotation is re- 
versed. The same phenomenon is observed when we 
transfér tht poles ef the acting magnets «from deft to 


right, or vice wersd. But no sensible alteration even in | 


Fic. 1.—Some of the soft iron rotators used in the gyroscope. 


the velocity is observed when we place the bar-magnets 
underneath which have been originally placed on the top, 
| or vice versd, If the magnets are too near or too far 
from the rotating piece of iron, the motion ceases, which, 
| under favourable circumstances, might acquire a very 
| great velocity. The rotation is also stopped when the 
| Magnets are placed in a direction perpendicular to the 
e 

The movable piece may be placed also at a small dis- 
tance laterall without the rotation ceasing to take place. 
It may be also placed on the top, and be rotated by the 
influence of the bar magnets placed underneath. 
_ The same phenomena may be obtained very easily with 
| a bar electro-magnet of which one pole is presented at a 
| distance of several metres, In this case the experi- 





RME 


Fic. 3-—Movable piece alanced on®its axis, ready lo be introduced into 
the galvanometric frame. 


. 
ment is very curious, and looks like a conjuring trick, 
as two or three movables can be rotated at once. 
| A mere change in the pole presented produces a change 


tile in the direction of rotation as well as the displace-. 


iment from one side of the axis to another. But the 

operator myst be careful not to approach too near, other- 
| wise, the power of the electro-magnet being too great, the 
|actiow of the induction-current is absorbed, and no 
spocion at all ?s observed. If the operator is quite near, 
the movable pieces of iron are attracted magnetically, and 
fly from the pivots where they have been rotating, to 
{he pole ofthe electro-magnet. To ascertain the velocity 
of the movable pieces of iron it is advisable to have them 
painted half in white and half in black, so that they 
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become grey as soon as the velocity is six or seven turns 
in a second, G 

It is possıble also to obtain motion without the presence 
of magnets by guiding an impulse to the movable by an 
exterior force, and M. de Fonvielle and M. Lontin 
insisted Og that particular point in the memoir they have 
presented jointly to the Paris Academy ın offering a 
theory of these curious phenomena. The rotation is 
not always the same, but once it is determined in a 
solid sufficiently balanced it continues indefinitely in the 
same direction. The direction does not change when we 
reverse the direction of the currents by means of a 
commutator. 

The possibility of producing the same movement by 
means of movables of any form whatever, in presence of 
magnets or without their action, and notably of | two spirals 
constructed of aflat wire and wound in an opposite direction, 
appears to the inventors to demonstrate that the rotatory 
action 1s exercised individually on each molecule of iron, and 
that the total impulse must be regarded as the integral of the 
individual impulsive actions, This remarkable property 
appears to furnish a very simple means of completely 
explaining all the circumstances of these curious phe- 
nomena by means of the known laws of induction, and to 
dispense with having recourse to any new hypothesis. It 
is sufficient, in fact,to remark that the molecule of iron 
acts in its movement of rotation in two different ways in 
each of the two nearly equal currents of induction which 
successively traverse the spires. In fact, during the whole 
continuance of the two phases of rotatory movement which 
the galvanometric frame brings closer together, each mole- 
cule of soft iron increases the intensity of the current 
which affects it, and which tbe inventors call positive, in- 
dependently of its real direction, in order to fix the idea ; 
at the same time it diminishes that of the current which 
repels it, and which they call segative, for the same rea- 
sons. In the two other phases of its movement the same 
molecule diminishes the intensity of the positive current, 
which then tends to draw it back, and incteases that of 
the negative current, which turns it away from the frame. 
The actions exerted in the two phases of the movement, 
that is, in the total extent of the plane described by the 
molecules, tend then to keep up the continuous rotation, 
which progressively increases in speed until it reaches 
that which corresponds to the absolute intensity of the 
attractions or repulsions exercised by the currents in- 
duced, by the energy of the inductive current, the value 
of the friction of the resistance of the arc, &c. 

When we bring the pole of a magnet into action, it is 
clear that its influence determines in each of the mole- 
cules of the movable object a transient magnetisation 
which strengthens the induction currents produced in the 
spires in the cases in which it is concordant, and which 
paralyses them in the opposite case. It hence results 
that, in presence of a permanent magnetic centre, the 
movement is possible only in a direction determined by 
its position and its natwe. MM. De Fonvielle and Lon- 
tin believe that this principle applies even to the action of 
the earth, x a 

When we change the position of the active pole in 
relation to the axis of rotation, the rotation Changes its 
direction ; but the pole of thé magnet may be placed 
above or below, to right or left, without the rotation 
changing its direction. The two poles of a bar or a 
horseshoe magnet combine to*accelerate the movement 
when they are placed in the direction of the frame; but 
if we place the magnet in a perpendicular direction, all 
movement 18, as a rule, rendered impossible. It is the 
same with near position jin proportion as ye apptdach if 
to that limit of position, the rotation m general wil] be 
found to slacken. It is clear that a magnetisable body 
so strongly tempered*as nôt to have the capacity of being 
magnetised and demagnetised to the given txtent, “will 
remain insensible to these successive dynamic reactions, 


‘ . 


and consequently immovable, and that it is necessary to 
employ the softest possible iron in the construction qf the 
movable objects. The same phenomena, especially with 
tbe spiral, may evidently be produted if we place it about 
the frame. They are accompanied, especially with the 
full disk, by a stndent sound, %y alternate magnetisations 
and demagnetisations. Their production appears to the 
inventors a new confirmation of the theories which they 
have advanced. f 

We must add that the coil used is of a peculiar con- 
struction, but that at least some of the phenomena can be 
observed without any Ruhmkorff’s machine at alləbut with 
an interrupter of the current from the battery. 

It is impossible to say at present ff the apparatus may 
be rendered serviceable as ą motive power. But it may 
be used at all events not only as exhibiting a new mode 
of action, but as a balance to make a comparison of the 
force of several magnets, by placing them in opposition 
at various distances, 


NOTES 


MCGILL University, Montreal, has long held the lead in the 
cultivation of natural science among the colleges of Canada, and 
has already large collections, which are still further to be 
increased by the liberality of Mr. Redpath, a member of the 
Board of Governors, and Principal Dawson. Mr. Redpath 
proposes to erect on the College grounds, and on a site which 
will harmonise with the arrangement of the existing buildings, 
a stately and beautiful edifice for a museum of geology and 
natural history, primarily for the use of the professors and 
students of the college, but also for the benefit of the pyblic 
generally. The building is to be detached and practically fire- 


| proof, and while it will be an ornanitnt to the college grounds; 


will be fully up to the present idea of museum buildings in regard 
to space, light, and means for study and illustration. It will 
accommodate the whole of the present collections of the Uni- 
versity, and will enable them for the first time to be fully 
accessible to students. In connection with Mr. Redpath’s gift, 
Principal Dawson purposes to present to the University the whole 
of his private collections in geology, embracing the types of the 
species which have been described by him in his papers and other 
publications. In some departments of the geology of the 
Dominion, as in the fossils of the Pleistocene and Carboniferous, 
and in the geology of the Maritime Provinces, these collections 
are believed to be the most important extant, 


THE International Congress of Anthropology and Prehistorie 
Archeology holds its next meeting at Lisbon, on September 
20-29, this year, Several important questions concerning the 
prehistoric archzology of Portugal will be discussed. Excursions 
will be made to several places of archzological interest. 


A UNIVERSAL exhibition of prehistoric German anthropology 
will take place at Berlin in August, All the German States have 
been invited to join in this exhibition, which will comprise objects 
chosen from every museum in Germany. Prof. Virchow is at 
the head of the Committee appointed to organise the necessary 
details. e 


THE Institution of Mechanical Engineefs holds its ordinary 
general meeting to-day and to-morrow, April 23, at 7.30 p.m. 
The following papers wifl be read and discussed :—‘ Remarks 
on Chernoff’s Papers on Steel,” by Mr. William Anderson, of 
Eyith ; ‘On Permanent Way for Tramways, with special re- 
ference to Mechanical Traction,” by Mr. J. D. Larsen, of 
London ;,‘‘On Water-Pressure Eng®ies for Mining Pur- 
poses,” by Mr, Henry Davey, of Leeds; “On Electrig 
Lighting” (second paper), by Dr. John Hopkinson, PRS. 
of Lofidqn $ k 
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SIR p HENRY. BESSEMER, F. R. S., has Beti presented with the 
freedom and livery of the Turners Company. 


‘AMONG Mr, Murray ’s Jist of announcements are: ‘The Cir- 
cumnutation of Plants,” by Charles Darwin; ‘‘The Life and 
Discoveries of David Livingstone,” by Dr. W. G. Blaikie; 
Unbeaten Tracks in. Japan,” by Miss Bird; ‘‘ Siberia in 
Europe: a Naturalist’s Visit to the Valley of the Petchora,” by 
Mr, H. Seebohm ; “Eastward Ho! Journal of a Naturalist and 
Botanist in the Forests and Swamps of New ene by Mr. 
E W: Burbidge. 


THE State of Connecticut has taken to heart the teachings of 
science with regard to tħe prevalence of colour-blindness, and its 
General Assembly has passed an Act authorising the State Board 
ob Health to prepare ntes and regulations for the examination 
and re-examination of railroad employés in regard to colour- 
blindness and visual power, and prescribing the method in which, 
and the intervals at which, such exammations shall be made, 
‘The Board is annually, in the month of May, to recommend two 
or more medical experts to make the necessary examinations 
and the Governor, on or before July 1 following, is to appoint 
‘two of these gentlemen, who will issue certificates. The Act 
further makes provision for inflicting penalties on any railway 
company employing a person whois not in possession of a regular 
certificate of freedom from colour-blindness, or whose certificate 
shall at any time have been revoked by the examiners. May we 
hope that our new Government will impose some such sweepmg 
reform upon our reckless railway companies? 








, Tuu American Art Review publishes an account by Mr, 
F. W. Putnam of an attempt at archeological imposture. In 
the course of an excavation made in December last in a small 
burial mound at Yalaha,e Lake Harris (on the Ocklawaha), 
Sumter County, Florida, there’ was found a little figure of 
ordinary brick clay, identical in design with many of the 
statuettes so cummon in the Egyptian tombs, and known under 
the general name of Osirids. This little figure was sent to Mr. 
F. W. Putnam for examination at the Peabody Museum in 
Cambridge, U.S., and after"a careful study he has little hesita- 
tion in saying that all the facts he has been able to gather bear 
witness against its genuineness, in so far as attributing it to the 
workmanship of the builders of the Florida mounds is concerned, 
Nor can it be made a link in the chain of supposed evidence by 
which it is sought to establish a belief in a connection of the 
early nations of America with the people of Egypt. That the 
discoverer is entirely clear of all attempt to impose on the public, 
Mr, Putnam states, is self-evident, as he was suspicious of 
the antiquity of the object the moment he took it from 
the mound, and sent it to the Museum in order to have its 
character determined, if possible. At the same time the finder 
states that, so far as he observed, the mound had not been 
disturbed before he commenced to dig. It would seem from 
this as if a careful ‘‘plant” had been made for the purpose of 
imposing on any one who might happen to open the mound, 


which, from the large number of relic-hunters who annually visit , 


Florida,.would probably be very soon, The front part of the 
statuette Ras the appeprance of having been cast in a mould 
made by pressing gn original Egyptian specimen m plaster, 


face down, while the back of the figure shows signs of, 


having been cut with a knife when, thes clay was still soft. 

The freshness of th® surface of the object tells perhaps more 
than anything else against its antiquity. In fact to one used to 
looking at and handling ancient pottery this little statue has the 
appearance of Raving jgst been taken from a place where it had 
peen carefully kept from dit and from hands since tHe moment 
X was made. In connection with this ‘‘Osirid” from Florida, 
it has been stated, Mr. Putnam says, that similar, objects were 
recently found in South America, and are now pubsclyexhibited 
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in the National Museum at Buenos Ayres. This museum is said 
to possess, ‘‘among the antiquities take& from tumuli in the 
pampas, mummies, images, and sarcophagi, ag fresh, and 
decorated with as brilliant hieroglyphics, as any exhibited in the 
famous galleries of the Louvre or other foreign eums con- 
taining Egyptian collections.” In the published reports of the 
museum in question, so far as accessible, Mr. Putnam does not 
find any ‘uch objects mentioned. He has therefore taken steps 
to-ascertain the trustworthiness of the report. In regard to the 
antiquity of the mounds in Florida, Mr. Putnam states that 
while many of the burial mounds are unquestionably very ancient, 
it is particularly to Florida we turn to prove the continuance of 
mound-building by some Indian tribes down to a time long after 
the appearance of Europeans in that region. In support of this 
statement we have historical evidence, and also the fact that in 
many of the monnds in Florida there have been foynd objects of 
European origin, such as glass beads, jron implements, glazed 
pottery, and ornaments of-brass, silver, and gold, 


A FISH and Fishing Exhibition on an unusually large scale 
was opened ‘at, Berlin on Tuesday by the Crown Prince of 
Germany. The exhibition seems to be admirably arranged, the 
worst represented country being England. The correspondent 
of the Daily News, animadverting on this, says: ,“‘It is a great 
pity that England sends almost nothing. As far as I can hear, 
the entire blame rests with the English Government, which 
refused to give any support or encouragement to the affair. The 
consequence is that out of the fifty-three whose names were 
down as exhibitors only seventeen have appeared, which means 
really that if Mr. Buckland had not sent a rather interesting col- 
lection of casts and Messrs, Bartlett and Sons fair specimens of 
rods and fishing-tackle, the English Department would have been 
virtually empty. I believe this is the first time that England 
has been Jast on the list in an International Exhibition, and I 
could not helpi remarking that the Crown Prince was very much 
surprised at this as he passed through the English Department. 
Switzerland beats us entirely, The public here evidently expected 
a great deal from England. However, they must console them- 
selves with the very interesting collection which the United 
States have sent over.’ 


A STALACTITE cave, with prehistoric animal remains, is stated 
to have been discovered near Menhadu, on the Romano-Hun- 
garian frontier. 


Pror, Prospocisau, of the Este Museum, who discovered a 
prehistoric cemetery on the slope of the hills overlooking that 
town, has unearthed in the same vicinity eighty-two tombs, forty- 
four of them violated apparently during the Roman period, the 
rest untouched, with all their pottery and bronzes. The ums 
are of three periods, some coloured black, with linear ornamen- 
tation, others adorned with circles and wavy lines; others with 
alteanate bands of red and black. Some of the accessory vases 
might serve as elegant models for modern potters, The bronze 
ornaments are also wery inter@sting, and a * onze chest bears 
three designs, comprising in all seventeen warriors and a priest, 
seven animals (horses, oxen, stags, birds, and a dog), several 
plants, and a kind of charfot with a man seated mit. The 
Professor considers these the finest prehistoric remains in Italy. 
Remains of lake-dwellings dave been discovered in a peat-bog 
near Mildn, and in a street in Milan excavations for a house have 
brought to light what are believed to be vestiges of the old 
Roman theatre, 


a IN B®paper read at the American Philosophical Society Mr. 

Worgtio Hale gave®an interesting account of his acquaintance 

with the-various Indian tribes collected ọn the Canadian reserva- 

tion,at Branjforð, east of London, Upper Canada ; of the, most 

fistinguished surviving chief of the Six Nations;, Saksyenlésraraton 

(disappearing mist), known to the English as John S. (smoke) 
° 
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Johnson, now eighty-seven ` years old. His son, Chief George 


Johnson, bears the official title of the oe” of the original fifty, 


council chiefs whom he represents. Mr. Hale described the 
formation of the confederation, three centuries ago, and testified 
to the acculgcy of Mr. Morgan’s history of it, He then described 
the ‘‘ Book’of Rites,” which, after two centuries of verbal tra- 
dition, was reduced to writing by some one connected with the 
early missions, - Two copies exist, and Mr, Hale is obtaining a 
translation of ite It is the only known American aboriginal 
piece of literature north of Mexico. It has many archaic words, 
and is engrossed, in an old-fashioned current English hand, in a 
common schoolboy’s copybook. He also described the wampum 
*belts of the confederation, partly preserved by the Onondagas 
in New York, and partly among the Indians in Canada. He 
told of his discovery that the Tutelos were not an Iroquois tribe, 
but were alliad to the Dakotahs or Sioux of the West. Their 
first seat wasin North Carolina, Biainard reported that Tutelos, 
Iroquois, and Delawares lived together at Shamokin, Pa., 
speaking three entirely different languages. The syntactical 
position of the personal pronoun before, after, or betweeen any 
two syllables of the verb allies the Tutelo language with the two 
dialects of the Dahcotah, and separates it from all the otha 
Indian dialects. But Tutelo seems to be older than the Dahcotah, 
So also Huron (Quebec) was older than Iroquois (Six Nations) ; 
and Delaware older than Chippeway. It looks as if the move- 
ment was from east to west, and not from west to east. 


From an inquiry as to cetaceans which have perished on the 
coasts of the Mediterranean and of the West of France dwing 
the years 1878 and 1879 M. van Beneden (Bull, de l’ Acad. Roy, 
de Belgique, No, 2) finds there were two species of Balenoptera 
on the former, Musoadus and Rostrata, and two Giphius cavi- 
rostris, which was believed to have disappeared some years 
since as a living species, On the west coast of France there 
perished three Balanoptera musculus, one Megaptera boops, and 
one Ziphioid female, whose rudimentary teeth are unknown. 


Dr. Lyon PLAYFArIR has been 1¢e-elected representative in 
Parliament of the Universities of Edinburgh and St. Andrews. 


IN reference to the note on the Walker Prize, awarded to Dr. 
Leidy (NATURE, vol, xxi. p. 451), we should state that the sum 
awarded to Prof. Agassiz was, like that awarded to Dr. Leidy, 
1,000 dollars, 


THE sums placed at the disposal of the French Minister of 
Agriculture and Commerce for the purpose of encouraging 
research and experiments as to the best way of dealing with the 
phylloxe:a, amounted, in 1879, to 500,000 francs, and this will 
be increased during the present year by supplementary grants to 
969,750f. Of this amount 200,000f. are devoted to the treatment 
of diseased vines in the districts specified by the superior com- 
mission, while 250,000f, will be given to doubling the grants 
voted by the various departmental and municipal bodies. 
Societies and companies form@d for theeinvestigation of the 
disease will also be assisted by bonuses to the aggregate amount 
of 300,c00f. A further sum of 100,000f, is set aside towards 
encouraging the propagation of American vine stocks and the 
distuibution of new plants and cuttings from the Agricultural 
-School at Montpelier, Rewards to the amount of 100,ocof, will 
be given for furthering microscopic researches, while 50,000f. 
are left for dealing with individual cases. 


A CHICAGO agricultural journal gives an account of the largest 
plough ever known to be m&de, which has beeg recenfly turngd 
out by an Illinois firm of agricultural maclfinery-makers for wse 
on the St, Louis, Iron Mounjain, and Southern Railway. It is 
atteched to a platform car of a construction train jn such g way 
as to cut its ditch a sufficient distance from the railway line. “t 
will make one mile of ditch 2 feet deep atid 3 feet wide, -every 

.@ 


6 


four hours, thus doing the work “of about 1,000 men. The 
beam is made of swamp oak, and is 8 inches by 14 inches, the 
land side being made of bar iron 8-inches wide and 14 inch thick, 
which had to be forged expressly fop» the purpose. Its total 
weight is 1,700 Ib, an 

From China we hear that Mr, Rrolesworth has lately gone up 
the Yangtsze-kiang, in order to, open coal-mines in the Ngan- 
hiong province, where he hopes cventually.to introduce foreign 

Tux additions to the Zoological Society’s Gardens during the 
past week include a Brown Bear (Ursus arctos) from Asya Minor, 
presented by Commander Atwell Lake, R.N. ; two Common 
Wombats (PAascolomys wombat) from Fismāänis, presented by 
Dr. J. C. Cox; two Nutmeg Finches (Muria undulata) from 
India, a Chestnut-breasted Finch (Zonatola sastaneothoras) fram 
Queensland, presented by Mrs. Hylton Jolife; a Himalayan 
Bear (Ursus tibetanus) from North India, deposited; an Eyra 
Cat (Felis eyra) from South America, a Short-nosed Perameles 
(Perameles obesula), a Stanley Broadtail (Platycercus icterotis) 
from Australia, two Scaly-breasted Parrakeets (Zrichoglossus 
chlorolepidotus) from New South Wales, a Blue-crowned Hanging 
Parrakeet (Loriculus galgulus) fiom Malacca, two Red-naped 
Fruit Pigeons (Carpophaga paulina) from Celebes, an Elate 
Hornbill (Buceros elatus) from West Africa, two Black-necked 
Swans (Cygnus nigricollis) from Antarctic America, three 
Wheatears (Saxicola enanthe), a Meadow Pipit (Anthus pra- 
tensis), European, five Eyed Lizards (Zacerta ocellata), South 
European, purchased; a Collared Frut Bat (Cynonycteris 
collaris), born in the Gardens. 


OUR ASTRONOMICAL COLUMN 


Tue SOUTHERN ComeET.—There appears new to be nê 
reasonable doubt that the comet which has attracted so much 
attention in the southern hemisphere is identical with the great 
comet which was observed in almost all parts of the habitable 
world in March, 1843. Dr. Gould succeeded in obtainin 
observations for position at Cordoba up to the evening o 
Febrnary 19, though the head was then only recognised “as a 
scarcely perceptible whiteness in the field of the large equatorial 
of 284 centimeties aperture.” On the following evening it was 
not distinguishable, though having a good ephemeris, the ob- 
servers knew that it must be in the field of the telescope, which 
fully accounts for the comet having been unsuccessfully sought 
with larga instruments in this hemisphere, amongst others with 
Mr. Common’s powerful reflector at Ealing, Dr. Gould pub- 
lishes the following parabolic elements founded upon his obser- 
vations of February 6, 12, and 18; an orbit deduced by Mr. 
Hind from the Cordoba places of February 6, 9, and 14, which 
is annexed, will be seen to differ in no material degree from Dr. 


Gould’s. The longitudes are for 1880°0. 

GOULD HIXD ; 
Perihelion passage G.M.T..., Jan. 27°6188 ... Jan. 27°62195 
Longitude of perihelion 279 52 IL 279 45 I 

5 ascending node 6 10 30 5 55.37 

Inchnation ... e ee 35 20 21 35 22 52 
Log. perihelion distance 7°739364 7°745636 
Motion 20.0 uk cee ave Retiograde . Retrograde 


On comparing the accounts so far received of the appearance 
of the comet of 1880, while in some eral featyres, as the 
great length and narrowness of the tail, &c., there is a close 
resemblance to the descriptions of the cont of 1843, it will be 
found that the head at least was probably more brilliant in the 
first days after periheliof in 1843, though gs in the present year 
its brightness very quickly faded. We do not hear of the comet 
having begn detected in broad daylight near the sun, soon after 
the perihelion p: as in 1843, when it was remarked only a 
few degiees distant from the sun’s limb, at various places in the 
United States, in Italy and off the Cap@of Good Hope ; in that 
year the comet crossed the sun’s disk without being observed in 
transit. In the present year the comet has not transited the suf, 
but rdizg to Mr. Hind’s orbit :weuld haveethe following 
positio the twenty-four hours after perjhelion :—~ 

s. 
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Distance from Sun's centre 


Greenwich North Polar 


Right 


mean time. i Ascension. distance. mRA inN.PD. 
Jantary 27, 22 ... 309 49 ... 109 33». -O 32... $118 
28, O.. 310, I... 109 49... —O 25... +1 32 

28, 2... 31013 $. IIO 4... -O17.. +148 

28, 4... 310 26 .¢ 11018... -O10.. +2 4 


The followinz expressions for the comet’s heliocentric co- 
ordinates to be combined with the X, Y, Z of the Narntral 
Almanac, apply to the same orbit, and may be useful to some of 
our readers in the other hemisphere who have occasion to Jearn 
the right ascension and declination of the nucleus in examining 
‘their observations of the track of the tail before the head was 
visible :e— 


r [$99922] sin (v + 8 39°7) 
r [9°99079] sjn (v + 279 22°0) 
r [9532414] sm (o + 82 399) 
ris the radius-vector and v the true anomaly. 

A New COMET.—A telegram to the Astronomer-Royal 
notifies the discovery of a comet at Aun Arbor, Michigan, on 
April 6, at rzh, Washington time, in right ascension 7h. 20m., 
and declination $4° 25’; daily motion in right a*ceusion, — 30m.; 
in declination, — 48’; tail, 3’, From a telegram to the Academy 
of Sciences at Vienna, the name of the discoverer would appear 
to be Schaberle. 


WU tl 


GEOGRAPHICAL NOTES 


e THE gold medals of the Royal Geographical Society have just 
been awarded as follows :—1. To Lieut. A. Louis Palander, of the 
Swedish Royal Navy, in recognition of the services he has 
rendered to geographical science as commander of the Vega in 
the Swedish Arctic expedition under Prof. Nordenskjold, during 
which he safely navigated the ship along the unsurveyed shores 
of the Asiatic continent for nearly 3,000 miles, and took the 
leading part in chartmg the coasts of Northern Asia. 2. To 
Mr, Ernest Giles for leading four great expeditions and several 
tumor ones in Austialia, And for his route-su veys, geological 
and botanical collechons, and published descriptions of his 
various journeys, A gold testimonial watch was voted to Bishop 
Samuel Crowther for his services to geography in the Niger 
region during the past forty years, and for having aided varous 
expeditions on that river between 1841 and 1857. Prof, 
Nordenskjold, having 1eceived a‘ gold medal in 1869, was, we 
beheve, in accordance with all precedents, ineligible for another, 
but, as we have already 1ecorded, he has been elected an honorary 
corresponding member—an honour accorded to Mr. H. M. 
Stanley under analogous circumstances. The Council of the 
Society of Arts at their last meeting elected Prof. Nordenskjold 
an honorary life member of the Society in considerayon of the 
services rendered to science by his recent explorations, 


Mount Naiouatd, in the Venezuelan coast-chain near 
Caracas, and at a short distance towaids the east from the 
Silla, was ascended by a party from Caracas, Augnst 24 last 

ear. Its height was for the first time carefully dete: mined 

y Lic, A. Aveledo and Dr. Man. V. Diaz The barometrical 
reading on the top was 551'20 mm. (reduced to freenng point), 
thermometer being at 13° C, At the same time observations 
made im Caracas (Colegio de Santa Maria) gave: Barom. 
683°44. mm. ; therm. 24°°8, which makes Naiguata 1,852 metres 
higher than the lower station, and as tbis place is 930 metres 
over sea-level, the total height of Naiguata 1s 2,782 metres, or 
9,130 Eng. feet.. Dr. A. Ernst made botanical and other collec- 
tions. e rock, wherever it 1s not covered by vegetation, is 
amphibolic gneiss, with much quartz, and therefore very hard. 
A swift (CZatura zonalis, Sclat.) was frequent on the top, but it 
could not discovered whether it was nesting there. In the 
stomach of one spedtmen a large number of wasps were found. 
Of beetles there were some Platyomus, a Pterostichus, and a 
few Chrysomelide, gowded together* with some wasps in a 
narrow cleft between two large stones. Not very far from the 
top a specimen of what appears to be the moss-insegt described 
by Belt (“ Naturalist in . Nicaragua,” p. 382) was caught, 
clinging to theebark of a stem, which was thickly covered 
with Meckera undulata, Gledw., the likeness between the insect 
and the branches of the moss being indeed very striking. No 
Dhtterfly was seen, though there was an abundance of flowering 
plants ; aor ware there apy land-shells, which was tobe expgcted, 
on account of the total absence of limestone. Amengs notable 


plants growing on the higher part of the mountain the following 
may be mentioned :—Arenaria nemorosa, .B.K., Acena, spn. 
{allied to 4. cylindrostachya, Cav., and A, macrorhiza, Hook.), 
Berberis aurakuacenns, Ch. Lem, (after Sir J. D. Hooker; the 
plate in Van Houtte’s, ‘‘ Flore des Serres,” iv. tab. 334, however, 
does not agree; it looks very much lke B. guilachef Tr. et P1), 
Liabum hastifolium, Poepp., Huracium avila, HTB.K., Gna- 
phalium incanum, H.B.K., Myrsine ciliata, H.B.K. (the only 
woody plant which reaches the top), Sphacele, sp. n., Sifho- 
campylus microstoma, Hook., Anthericum coarctatum, R. et P., 
Arthrostylidium longiflorum, Munro, Epidendrum alpicolum, 
Reichb, (several specimens were seen with racemes ten to twelve 
inches long, and sending forth a sweet vanilla-like smell), It 
must be remembered that Mount Naiguatd was ascended some 
years ago by the late Mr, James Mudie Spence, of Manchester, 
and his party, s 

WE take the following from the Times of India —It is said 
that Major Biddulph, stationed on the Kashmir boundary, has 
prepared a report upon the customs, the languagesaand the folk- 
lore of the singular communities amapg whom he has been 
residing for a long time. ‘‘From Major Biddulph’s peculiar 
advantages and opportunities may be expected,” says the 
Promeer, ‘a complete account of people who are a survival of 
the old Aryans, from whom all civilised mankind of the present 
day is probably d@scended. Surgeon-Major Bellew, meanwhile, 
has been examining a few men from the cantons on the south- 
west of Dardistan, peopled by a similarrace, who in one respect are 
still more interesting, for their country has never yet been visited 
by a civilised traveller, But in appearance and language they 
closely resemble the Dards, and, unlike them, have not embraced 
the creed of their Mahomedan neighbours. `The tongues spoken 
in all these hills are, for the most pat, Aryan; not descended 
from Sanskrit, and, indeed, of earlier origin than that classical 
language. On the northern slopes of the mountains Parsee 
words prevail in the southern cantons. Some of the words 
resemble Greek, some Latin, some those of modern Europe, 
They make, and freely consume, grape wine, something like a 
crude Burgundy. Those who are not Mussulmans believe in oné 
God, but employ the intercession of minor powers, represented by 
images. They alp occasionally canonise great men whom they 
have lost by degth+, They are usually monogamous, opposed to 
divorce, and strict defenders of the chastity of their unmarried 
girls, These latter have blue, grey, or hazel eyes; black hair is 
the exception amongst them, and, when young, they are of such 
remakable comeliness,as to be in great demand in the slave 
markets of adjacent countries. Authentic information concerning 
these interesting races cannot but be anxiously awaited by all 
who 1ealise the nature of the questions involved,” x 


THE Rev. C, T. Wilson, of the Church Missionary Society’s 
Nyanza Expedition, who has just arrived in England wid Egypt, 
from Lake Victoria, will read a paper on ‘* Uganda ged fe 
People,” at the meeting of the Royal Geographical Society on 
Monday next. Great interest will attach,to this meeting, owing 
to the expected presence at it of the three Waganda chiefs who 
have accompanted Mr. Wilson as a deputation from King Mtesa. 


FURTHER details are to hand as to the projected Italian Ant- 
arctic Expedition, under Lieut. Bove and Commendatore Negri. 
Committees for subscriptions have been started in the chief 
Itahan towns and the colonies, and it is hoped the expedition 
will be ready to sail in May, 1881. From the Shetlands the 
expedition will steer to the south-west, and endeavour to "pene- 
trate a line of land wéich was ofserved by Datlman, a Hamburg 
whaler, some few years since, Thence a movement will be 
made towards the land where Bellinghausen marked the lofty 
capes of Alexander and Pete, and the western lands observed 
by Wilkes in 1839. At this point a serious discussion must arise 
as to future movements. It would be desirable to coast: along 
the land of Bellinghausen 1f there were any appearance of a 
“ continued macs,” steam for the back of the islands which 
Wilkes believed to exist, and thus enter on the south of Rosg’s 
Sea, where tte winter might be spent. Should, however, expec- 
tation be disappointed, the winter might be passed on the 
Bellinghausen land, and preparations might be made for entering 

's Séa. The woyagers think that with a strong vessel it 
woul@ not be impossible to penetrate beyond Ross’s Sea, and 
complete the stugies which were made of the flora, the fauna, 
and the mineralogy of the Antarctic region. Having examined 
tRese lands and seas, it 1s roposed to move towards Adele, dis- 
covered by D’Urville in 1840, and here it is thought it might be 
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possible to land and winter. Continuing their course to the west, 
they intend running along by the ‘‘Southern Continent,” where 
the existence of land is certain, and endeavour to penetrate 
through the ice, as did D’Urville, Wilkes, and Ross. The hope 
is that canals in the ice might be found through which they 
might at a remote latitude, or, running along them when 
massed intd' a continent, arrive at Kemp or Endermet, where 
they could pass the second winter. 


A JAPANESE paper states that the Su edish skipper Johannesen, 
who already done a good deal of exploration in the Spitz- 
bergen seas, is to set out this month from Yokohama in the 
steamer Nordenskjold to make the North-East Passage in an 
opposite direction to that taken by the Vega, viz., from Behring 
Straits to Europe, i 


* PROF. NORDENSKJOLD reached Copenhagen at the end of last 
week, ın the Vega, and was received on landing by the acclama- 
tions of 20,000 persons. Every one has united to do him and 
his companions onour, fom the Royal Family downwards. 


THE death is annoupeed, on the 16th inst, of Mr. Robert 
Fortune, well known as a botanical collector in China and 
Japan, and author of several volumes describing his travels in 
those countries in search of new plants. It was he who intro- 
duced the tea-plant from China into the Noith-West Provinces 
of India. He was born in`1812. ° 


ON THE EMPLOYMENT OF THE PENDULUM 
FOR DETERMINING THE FIGURE OF 
THE EARTH 


MY object in writing this paper is princi pally to draw attention 

to the course which the employment of pendulums has taken, 
from the time when Richer’s first experiment at Cayenne, in 
1672, attracted the attention of Newton ; and to show in what 
respect the present aspect of the question is different from that 
which successive observers, as well as writers upon the subject, 
have at various times taken, It is no part of my object to 
discuss the observations themselves, or to discriminate between 
them, still less to enter upon any investigation of the figure of 
the earth, except incidentally in alluding to the conclusions 
which different writers have accepted. But ®s it ıs nearly 
impossible—perhaps not altogether desirable—to hold no inde- 
pendent opinions, I may add that I hope to be able to influence 
the future course of such operations in a certain direction which 
will be recognisable as we proceed. 

The literature of the subject is very extensive,—not so much in 
respect of the pendulum itself, or of the use which has been 
made of it, as on account of the intimate relation wluch the laws 
which govern its motion have to larger questions. It is the 
discussion of these that experiments with the pendulum have 
influenced, and in general it is only with reference to such 
mfluence that the experiments have been instituted, described, 
and considered ; and that in close connection with other opera- 
tions of wholly different character. It is thus nearly impossible 
to have a thorough knowledge of the history of pendulum 
operations without at least a general acquaintance with the 
history of geodesy, and of that of astronomical and mathe- 
matical literature which deals with the probable forms and 
constitutions of cosmical bodies. This would be less the case 
than it is if some of the many writers on the figure of the 
earth had written less exclusively from their own point of view, 
and (at any rate jn writing of pendulum operations) had dealt 
more fully with the historical aspect of particular branch of 
the general subject: I mean in the modern sense of the word ; 
describing not only the sequence of eaperiments, But also the 
development of the comprehensior of the questions in issue. I 
have felt the want of this myself so strongly that now that a 
somewhat protracted study has partly supplied that want I am 
fain to attempt this review, in aid of those who may have to 
prosecute the work. 

It is of course impossible to present the course pf pendulum 
operations without continually referring to their intention. At 
the same time one learns at last that, with one or two exceptions, 
the intention itself was not Well grasped by thosæwho conducted 
the experiments, Indeed one may almost Say that even op the 
part of those who directed them the intention is not very clear ; 
or more correctly, that It was’more confined than we now might 
wish had been the case. Laplace was not perhap$ thefirst to 
give utterance to the opimon that the anomalies noticeable in 
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pendulum results were probably due rather to inequalities of 
figure than to errors of observation, Nevertheless ıt is with 
something of surprise, considering that the importance af his 
opinion lay latent so long as a practically unrecognised con- 
sideration, that we find him saying ® follows:—‘‘ We shall 
here remark thet the same anomalies, . . arising without doubt 
from the irregularity of the parts @f the earth, are also perceived 
in the observed lengths of pendulums.” That such irregularities 
existed was doubtless always a suspicion, but the fact was very 
slow of being recognised, and to this day it does not govern the 
observations. 

In reviewing the course of pendulum operations then we 
must be prepared to put this faside as a fact which has not 
entered into account. It may be strange, but-such is the case. 
It follows that a very considerable pogfion of the discussions 
and calculations, based on results heh I am-very far from 
wishing to impeach, must alsoe be set aside as almost entirely 
without present value other than as evidence that the breadthgof 
the question had not been measured. « ot 

If the absence of a true appreciation of the influence of local 
irregularity is apparent in the narrowness of the discussion of 
individual observations, or of small groups of results ; it 1s also 
noticeable in the rejection of many, on the sole ground that the 
methods of observation were inferior; without any proof being 
adduced that the probable error was greater than the probable 
effect of local irregularity. This may be taken as indicating 
that there was also on the part of those who set themselves to 
review the produce of experiment a reluctance to accept as 
facts the irregularities which now we recognise as necessary 
concomitants. à 

Here again it follows that we must be ready to turn aside from 
cohclusions which are seen to rest on the exclusion of an impor- 
tant consideration. But it by no means follows that, in thus 
finding reason on all hands to go back to the original sources, 
and to discard more or less summarily much which has been at 
one time or another accepted as legitimate deduction, there 
is any occasion to slight those deductions, Mere trale as 
they have often been, they have served many purposes which 
we cannot disdain, and tin ways *which it is, vain now te 
examine) have placed us in the more advanced position. There 
is one thing however which they must have no power to effect, 
and that is to obstruct us in further advance. 

At the same time I confess that, for my own part, I cannot 
turn over the innumerable pages of vain calculations without 
profound regret that they represent so much Jabour—not thrown 
away—but without further use. ‘I would give instances, but 
perhaps it is better to refrain, If anything could excuse it, it 
would be the hope of saving some other learner from spending 
time over them, and that object can perhaps be otherwise 
secured. 

From another point of view I have also been led to perceive 
a want of*distinctness in the plan of operations, which accounts 
for an otherwise inexplicable diversity in the individual con- 
tributions, In studying the history of these operations we are 
reminded of an edifice which presents different styles ; and parts 
which make up a whole, not so much after any known design 
as casually, ‘The two principal styles, to continue the metaphor, 
have indeed a common element which is a key to the whole 
construction ; but though we can perceive that it is there in 
every part, and was present to the mind of every worker, it 
scarcely ever amounts to an sed design by which future 
work is to be regulated, I allude to the absolute and differential 
methods. As we cannot properly apprerinte the value of the 
work which bas been done mihou, understanding the relation in 
which these stand to each other, it is ne to preface the 
merely historical account by a description of those methods 
in their relation both to the general purpose and to each other. 

The conception of the earth as an oblate spheroié probably 
preceded the first use of the pendulum as anginstrument by which 
its oblateness could be proved and measured, But the uncer- 
tainty which characteriseg geodetic measures—an uncertainty so 
great that it was, at a later date, actually the subject of vehement 
controversy whether the eli icity was not prolate—was such 
that Richens discovery (in 1672) the length of a pendulum 
béating seconds at Cayenne was notably less than that of a 
pendulum beating seconds at Paris, yas from its very sim- 
plicity and conciseness, a revelation which promised inestimable 
consequences, s . 

This was not the first time that a measurement of the seconds 


pendubury figures in the annals of geo@esy. Pitard fad two 
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years before adopted the idea—subsequently, towards the close of 
the next century, so nearly bemg given final effect to—of making 
the seconds pendulum the unit of length. But although he did 
actually determine the length at Paris, and thus unwittingly laid 
the first stone of the “‘absolyte” method, it was not until the 
length had also been ascertained at another place and in 
another latitude that the fir®tfruits of the method could be 
gathered. 

It is conceivable (though unlikely) that the pendulums used in 
the two places were, the same, But this is of no consequence, 
since their lengths were different—the time of oscillation being 
constant, 

Precisely the same result, in respect of variation of attractive 
force, wuld have been deduced had the same pendulum, of 
uni length, been. used ; the fact of observation in this case 
being a diminution of rate, 

In the one case we have the ahsolute method ; in the other we 
shguld have had the difereatial method. But m the former we 
have not only an indication of the variation of the force, but also 
a measure of its magnitude m terms of the measured lengths. 
Hence the designations, 

It 1s well to remark here that unless the measurements at the 
two places refer directly, or can, by intermediary scales, be 
referred ultimately, to one and the same standard, there is no 
exact comparison, and no certain result, Further, that if, from 
any cause, the standard of reference is of unknown length, or, 
technically speaking, lost, the result is differential only. Thus 
we see that observations which were,-in intention,‘of the absolute 
class, may fall into the differential class for want of reliable 
connection with existing standards of length. 

Measurement of the absolute force of gravity at the earth’s 
surface by means of a pendulum was doubtless contemplated by 
astronomers anterior to Richer’s discovery of its variation. It 
is therefore scarcely permissible to recognise in the prosecution 
of this discovery the determination of the absolute force as a 
principal object. The object was distinctly ‘to ascertain the 
vatigtion at different paits of the surface. Such being the case, 
we must admit that the absolute method was not the simplest for 
she purpose. due time this was recognised. It is doubtful to 
whom 1s due the credit of earliest perceiving that the measurement 
of the pendulum might be dispensed with, provided means were 
supplied of securing a constant length. Graham and Campbell 
(in 1732), and Bouguer (in 1735), were the earliest in the field ;* 
and Bradley (in 1736) in describing Campbell’s use of Graham’s 
pendulum at Jamaica, very decidedly recommends the use of a 
pendglum of constant length. Bonguer and Godin at the same 
period were also using pendulums which were measured. From 
this time forward to the present day both methods have been 
practised, 

I confess myself unable to frame arguments in favour of the 
measured pendulum, as an instrament for its purpose, which can 
at all account for its prolonged use. I mean of coursé if we are 
to presume an intimate acquaintance, on the part of the observer, 
with the meaning of his labours, Considering how fragmentary 
and scattered, and often unimportant, not to say mistaken, are 
the early writings on the use of the pendulum, it is scarcely in- 
vidious to say that such a presumption is sometimes gratuitous, 
The men who made scientific voyages in those days doubtless 
had something else to do than to study, Moreover, study was 
not [very feasible when books were scarce and libraries few. 
Nevertheless one cannot help a curiosity as to the charm which 
protected the absolute method. Was it precedent? 

There 1s something seductive, it must be admitted, in the con- 
ciseness and completeness which attends an absolute determina- 
tion, as contrasted with the dependence of a differential one. To 
adjust a pendulum to such a | that it will beat seconds, and 
then to measure its length against a portable standard whose 
length hasebeen ascertained—this is conclusive. When done, 
the worst that can happen to the instruments used is no worse 
than prevention of fated úse, This is true; and if the observer 
is of confidence in the accuracy of hig measurements, un- 
conscious of the errow that lurk in reductions, and innocent of 
the insidious nature of instrumental mischances, why should he 
surrender the security of present gain? Neverthelessthese flaws 
exist, and ultimately they are recognised and found irremediablt. 
The more honot to thage who foresee.and provide against them, 
in repering instructions, in conducting experiments teelucidate 
dfer ties, or in multiplying observations by which the work of 
others may be consolidated. 

= Meiran, in the same ‘ iti = amine 
advocated and used ene Prt «ae es aati 


Much of the doubtfulness which altaches to the earlier work 
is due to want of that knowledge which erience brings, 
Among the most important causes of error must be reckoned the 
imperfect comprehension which formerly existed as to the 
retarding influence of the air on the swinging dulum It 
was of course known that a body being lighter wheg‘snspended 
in a fluid than when in air, the oscillations of a penfulum when 
swung in air would be slower than when in a vacuum, 
No account was taken of this at first, but the time came when 
the effect was calculated by determining the diminution of 
weight due to flotation. Ultimately it was shown that there 
was also retardation due to the disturbance of the surrounding 
air, and it was surmised that this depended, not only on the bulk 
of the air ae yey by the pendulum, but on the form of its 
surface as well, Of course it was immediately apparent that the 
old results must undergo some correction depending on the forms 
of the pendulums used ; and equally, of course, the want of pre- 
cise descriptions was then felt in a way the onginal observers 
never contemplated. 

The difficulty was perhaps less real than apparent, As I have 
already pointed out, the magnitude of tlfe force was not the ob- 
ject of the experiments, except as a means of inter-comparison. 
Hence any shortcoming which invalidated the determination 
of the absolute magnitude without rendering impossible that of 
the relative forcee was of no real consequence. It was only 
necessary to abandon the idea of retaining a set of results in the 
absolute class, and to consider them as differential only; the 
sine guG@ non being that such set were taken with one pendulum 
or with pendulums of the same size and construction. But I 
cannot remember a single instance in which the difficulty has 
been met in this way. 

I have pointed out that the idea of measuring the force at any 
place absolutely arose anterior to that of measuring it relatively, 
and was afterwards retained as a means of securing the relative 
measuie, Whatever interest attached to the determination of the 
force of gravity for itself, it is pretty certain that it went for little 
in the experiments which succeeded Richer’s. It is therefore re- 
markable that even after the simpler differential method had been 
inaugurated it should still have held its ground. It is probable 
that Picard’s idea! of a base or standard of length dominated to 
some extent the subsequent line of investigation. At any rate 
it is to his expefiments that we must look for the rudiments of 
the instrument, I amè? unfortunately unable to refer to the 
original memoirs in which these erperments are recorded, but I 
gather from other accounts that all the experimenters aimed at 
as near an approach toa “‘simple” dulum as possible, and 
that even the celebrated form which Borda adopted in 1792 
scarcely differed at all from the earlier ones, The following 
notice of Borda’s experiments by Lalande, in his ‘Histoire 
Abregé de l Astronomie,” is noteworthy as sustaining the view 
which I am led to take of the vitality of the absolute method :— 

“Le décret de l'Assemblée nationale qui, le 8 mai, ordonna 
la réforme des mesures en France, en indiquant le pendule & 
secondes pour mesure primitive, exigeait que la longueur du 

endule fût déterminée avec une nouvelle précision, En 1735 
Mairan avait fait ses observations avec bjen du soin; mais alors 
on ne pouvait guère Vassurer d’un quinzième de ligne, Borda 
espéra obtenir une précision bien plus grande par des moyens 
nouveaux; il Pentreprit donc cette année à l'Observatoire, avec 
des instruments faits d’après ses idées Ce Lenoir. et il en 
résulta enfin une détermination du pendule de 36p. 8). 60 réduite? 
à la température de 10°; et dans le vide; ce résultat, qui est à 
un cinquantiéme de ligne, et mieux encore, a été obtenu avec un 
pendule de douze pieds de long.” . 

The old form of pendulum consisted of a weight, of simple 
eometrical form, suspended by a fine wire or fibre. In 
Borda's the weight was spherfcal and attached by adhesion to a 
cup to which the wire was fastened. The object of this was to 
vary the position of the ball without detaching the wire. Th 
attachment seems to be the ov/y part of consequence which was 
without precedent. 

In all thesp forms it is particularly to be noticed that the 
ball was made heavy and the suspension light and fine. 
Although the obvious: intention of this was to attain to the 
. e 


e 

* Priority, in point of time, 1s due to Wren in this matter; but Mouton, 
from whom Picard gotit (and perhaps also Huygens), no doubt evolved it 
independently, thogh some years later * à 

A This article was written in Calcutta, and no hbrary ther> possesses the 
eftrly volumes of the Paris Acad. Memoirs g : , 

3 Please to remark the absence of intelligible meaning in this. What is it 
that is reduced ? and why | 
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nearest practical model of a simple pendulum, I cannot help 
seeing in it also an ugconscious recognition that there was resist- 
ance to be met in the air as well as buoyancy. It is not credible 


that the resistance of the air to a body moving through it was 
not thought of, though it is intelligible that the effect of such 
Hite lag sso underrated or misunderstood as to be supposed 
insignifica®, 

Having mentioned Borda’s pendulum in this connection, I 
will add that I do not find grounds for assenting unreservedly to 
the practice of assigning to him so laige a share in the merit of 
inventing the measnrable pendulum, He improved somewhat 
on an already existing form, and expe:imented with greater 
accuracy, 1f not with greater care, than his predecessors ; but we 
must, I think, in justice associate Picard’s name, and still more 
Graham’s, with that form. 

+ About the year 1786 Whitehurst, can ying out an abortive idea 
of Hatton’s, presented to the Royal Society, and afterwards 
withdrew and published independently, a paper describing 
experiments with a pendulum of the ball-and-wire construction, 
the use of wHich depended on a change in the length of the wire. 
I have not had access t8 the original paper, but if we may trust 
Saigey’s account the experiments were singularly correct in their 
result. In all experiments with very long pendulums—indeed 
whatever be the length, but especially with long ones—the ulti- 
mate precision turns on the measurement of the distance between 
the upper and lower planes. The liability to error in such 
measurements is much better understood now than it was in 
Whitehurst’s time, and it is somewhat doubtful if the correctness 
of his result may be accepted as an argument in favour of his 
method. But even if we had not ground for anticipating 
advantages m a method which secures, to some extent, the 
elimination of ceitaim errors, the fact that Bessel adopted the 
same method in preference to employing either Borda’s or 
Kater’s pendulum, some forty years later, would go far to require 
that full recognition should be accorded to Whitehurst, 

The result of the use of the single ball-and-wire pendulum, in 
whatever form, depends ultimately, as I have said, on the accuracy 
with which the distance can be measured between the point of 
support and the lower contact plane. The measurement, and 
per aps also the distance itself, will vary with the temperature, 

he length of the pendulum also, and therefore its rate, will 
vary either with the temperature (if the suspensidh is by a wire) 
or with the dampness of the air (if by a fibre),’ 1f the tempera- 
ture varies much during the time occupied by the experiment, 
the effects will be so complex—owing to the difference of the 
masses of the wire, the scale, and the support—that great 
precision can scarcely be expected. To some extent the 
uncertainties are eliminated when-the experiment takes the 
form of a comparison between the rates of two pendulums of 
different lengths, but otherwise identical, In any case, how- 
ever, there is an element of uncertainty peculiar to the quest of 
length distinct from that which is peculiar to the quest of rave. 

tis not, I think, possible to form a correct conception of the 
progress of the research which was prosecuted by the help of the 
pendulum—still less to understand its present aspectwithout 
grasping firmly the idea that the use of the absolute pendulum 
contemplated two distinct objects which had no essential con- 
nection, viz., the force of gravity and the figme of the earth; 
while the use of the differential pendulum contemplated one 
only of these. Of course I do not mean to imply that this 
distinction was not perceived; but I do suggest that no small 
portion of the difficulties which have attended the research are 
traceable to the frequent absence of a sufficignt perception of the 
independence of the two quests. From the time of Graham, 
Bradley, and La Condamine, to the present day, while the 
ostensible main purpose, has been one, the method? have been 
two; and one of these was encifmbered with a hardly ac- 
knowledged second purpose whose presence created a set of 
difficulties from which the single-minded purpose and method 
wee free. This is so obvious, soewell known, that it seems 


7 On another pomt also, namely that of the general association of Borda’s 
name with the invention of the method of coincidences, I am gri to find 
pee not alone m demurring. Legentil distinctly says that he followed 

wran in this; and Meyer alludes (186s) to the same pg eT fe when 
he says: ‘‘Die von Mawan erffndene Methode der Goincidenzen, diee 
grobnlich de Borda zugeschrieben wird " (Pogy AnR ,cxxv. p 189, note» 

merit due to Borda ım this connection would seem to be hmited t8 his 
employment of a cross mark qn the qock-pendulum as an object with which 
the thread of the free pendulum was to be in concert—ju® as Kater after- 
wards used a white disk and an opaque slip. out of which % after 
arose a somewhat complicated and very differently understood question o 
precision. . 


almost an impertinence to bring it forward. It is not so, how- 
ever. Fully recognised and admitted as it must be allowed to 
be, the fact remains that notwithstanding the comparative failure 
of the absolute method and the ackyowledged success of the 
differential, the tendency at this d&y is still to have recourse to 
the former, although the second se is now scarcely thought 
of as a real desideratum, the whole interest centring in variation, 
and variation only. 

Let us consider the two objects of the absolute method 
separately; or rather, let us consider that one especially which 
is its peculiar object—the dength of the equatorial seconds 
pendulum, - 

What is the equatorial seconds pendulum? It isea simple 
pendulum beating seconds under the force of gravity at, or near, 
the equator, We are obliged to addethe qualifying words, 
because it is certain that the rate varies along the actual equator. 
It is necessary, therefore, either*to specify some spot, or to define 
in some other way the force to be designated. oe is this*to 
be done? 

As Iiemarked at the beginning of this paper, I do not propose 
to approach the question of the figure of the earth more nearly 


than is n Bat it is perfectly clear that as soon as it is 
admitted that the form which we are to study by means of a 
pendulum actuated by gravity is to be expressed as a more or less 


complicated mathematical equation, the force of gravity enters 
as a principal variable. The limits and law of variation it is 
not necessary here to attempt to define. AJl that is necessary is 
to perceive that there will be one or more maxima at or near the 
equator, one or more minima at or near the pole, and as man 
means as we choose to invent functions expressing what ma! 
be called means, 

The idea of a seconds dulum as a definite length rests on 
the idea of gravity as a definite force. The idea of an equatorial 
seconds pendulum as a determinable length rests on the idea of 
equatorial gravity as a dete:minable force. We are therefore 
driven to consider in what sense, and by what means, it was, 
and perhaps is, supposed determinable. a 


Had France been an equatorial country there need be ng 


doubt that, not Paris, but some equatorial village, would have 
been chosen as the site of experiment to be repeated again and 
gain as time went on, But as this was not the case French 
philosophers went some thousand miles and sojourned for years 
in an equatorial country, in search of this stone. And in after 
time, when confirmation was wanted, voyagers experimenting in 
foreign latitudes made a point of getting as near to the equator 
ag ee i 
radually the idea of determining gravity by experiment at the 
uator gave place to the idea of determining it by expermment 
where, e summit lost its immediate attaction in the 
interest of perfecting a road to it. By degrees it became 
apparent that there was no summit, or at any rate that the summit 
could only be designated by a careful study of all the approaches ; 
and lastly, that it was in fact only an idea, Only an idea, and 
that an undefined one. 

The history of physical reseaich is full of instances of this 
kind of baffled inquiry. From a distance the goal is clear, 
distinct, definite, precise; we can in thought put a finger on it. 
We approach, ani the aspect changes, foreshortened distances 
extend, and small things become great ; forms are changed, and 
though we penetrate into the very midst of what we 1an for, we 
recognise it no longer. Had we run open-eyed we should have 
been prepared for the transformation and have realised better 
the success. 

So it is with equatorial gravity, What was seen at a distance 
was that very idea, which, close at hand, we cannot readily 
define, 

Some such difficulty appears to be the explanation of the 
vigour with which the more concrete idef of the actdal force at 
a definite spot was grasped; and perhaps fe may recognise in 
the almost extravagant pretensions of the London and Paris 
seconds pendulums a sense of retreat from, and abandonment of, 
the hopeless equatorial representative. 

But in falling back from the equator upon Paris and London 
there was nd abandonment of the length of the seconds pendu- 
lum as a linear standard. This came somewhatdater, when the 
difficulties of precise determination evew at one aud the same 
spot were “more apparent, Meanwhile the local lengths were 
retained as provisional uos. the key of, th aah an z 

This a to me to be the key of the posi¥on. was 
anticipftes tf t the exact relation of gravity at Paris and at 
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London to gravity at the equator would eventually be known, 
and meanwhile a base of connection was wanted. It is perfectly 
true,*as I have already said, that an absolute determinination is 
eminently satisfactory, apd {theoretically} can stand by itself ; 
but practically tliey rarely did so. It is perfectly true that if the 
length of a pendulum 1s actually measured and its rate observed, 
an independent determination is made; but practically the 
determination was almost always relative, The pendulam was 
generally not so.much measured as to its actual length, whatever 
that might be, as adjusted to a certain length such as (very 
commonly) had been previously done at Paris or London. The 
distinction is very clear in some cases, less so in others, But, 
generallg speaking, the determination has as good a right to be 
classed among the differential ones as among the absolute. 
Consider the case ofwG1aham’s pendulum as used by Campbell 
at Jamaica. It was purposely designed to be adjusted fo the 
same length. Or, again, considet Legentu’s, He was constantly 
t&ting and adjustiag the léngth Dy means of a règle en fer, and 
the only kind of measurement which took place was that of 
examining the equality from time to time of the length of his 


pite fibre. 
It appears to me to be entirely beside the mark to insist that 
his rég/ or gauge had been compared or measured. It was used 


as a gauge and not as a measuring scale, 

The same applies in nearly all cases. A gauge is always 
found to have been used, and some constant addition or subtrac- 
tion made for the calculated position of the centre of oscillation, 

That which gives to all the older determinations their appa- 
rently absolute character is that the result is expressed in linear 
fneasure, Considering the exceedingly doubtful character of the 
linear element so mtroduced, it is practically certain that the 
only chance of utilising any of these is to get back to the 
observed vate if possible, and to treat them all as merely 
differential, 

Let ıt not be supposed that we shall lose anything by this. As 

things now stand, observations which were esentiali ifferential 
anf often good of their kind are under the cloud of doubtful 
reduction, caused by the endeavour to kill two birds with one 
stone. Experience has shown that this 1s barely possible even 
now, with vastly better means. Common sense suggests that it 
was vain before. 7 

I have hitherto been speaking of the last century. The aspect 
changes somewhat as we enter the present one. Scarcely a trace 
remains of the absolute force of gravity asa real object. The 
idea of a linear standard is still active, but evidently doomed. 
What will be left as the morfu for absolute determination, in 
preference to differential? I confess that I can give no answer. 
Anxious as I have been, and am, to learn and to understand 
the whole of this subject ; careful as I may be to catch at every 
indication of an unexpressed idea latent in the mind; it is in 
vain that I try to find a retson a’éire for absolutg pendulum 
operations at the present day. It would be impossible to say 
this and not imply dissent from the views of those who advocate 
their prosecution, and I am well aware that such views are adyo- 
cated by a section of the Continental geodesists. But I seem to 
be unable otherwise to find a solution. A year has elapsed since 
this paper was written—all but these two sentences—and I have 
learnt nothing to change my opinion. J. HERSCHEL 





NOTE ON SOME EFFECTS PRODUCED BY 
THE IMMERSION OF STEEL AND IRON 
WIRES IN ACIDULATED WATER * 

DURING a discussion upon a very interesting paper by our 

president, ‘‘On the Durability of some Iron Wire,” I men- 
tioned a fact which I had lately observed, viz., that steel or iron 
wires imersed for a few minutes in acidulated water containing 
one tenth sulphuric acid became excessively brittle. Our president 
has since kindly asked me to make a few more experiments on 
this subject, and to embody them in the form of the present 

note. e s 

Upon repetition of these experiments I have found that this 

brittleness is no mere accidental result, due to some flaw in the 
steel or iron wires, but that the resulting brittleness is invarigble 
in all hinds of steel as well as iron. Nor is the effect due to any 
specific proportions of sulphuric acid to the water ; gor, in fact, 
.48 we shall see later, to any particular acid. The effects, how- 
ever, seem confined to steel and iron ; as by similar treatment 
x Read before the fT h Engineers, Ail Prof. 
D.E. Hughes, . Ser oi nore = = iy 
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T have as = obtained no perceptible effect on copper or brass. 
At first I was inclined to believe thatthe effects were due 
primarily to a change 1m the molecular structure; but a more 
extended series of experiments has led me to adopt entirely the 
view taken by my friend Mr. W. Chandler Roberts, who pre- 
dicted that the effects were most probably due to the absorption 
of hydrogen, d 

I have tested these wires in my induction balance, but can 
find no change whatever in ıts magnetic conductivity, nor any 
change which would be the equivalent of those produced by 
heat, strain, torsion, or tempering ; but there are very evident 
results produced : if the conditions of the experiments are such 
as to favour the absorption of hydrogen. For instance, if we 
reduce the proportion of sulphuric acid to one-twentieth, we find 
that ıt requires some thiity minutes’ immersion to produce the 
full effect, a few minutes’ immersion producing no perceptiblee 
result, If now we place an amalgamated zinc plate in the same 
liquid, and join the two extremities, we have an ordinary 
battery, where hydrogen is given off on the steel wire. Now 
as the hydrogen Sro sace by the decomposition® of the water 
is much more rapid than before, we ffod that a few minutes’ 
immersion produces a far more brittle wire than could be ob- 
tained by hours of simple immersion, and we have the result 
free from any doubt as to its being a mere surface action ; for if 
we immerse the vere alone, surface corrosion rapidly takes place, 
but by simply connecting it with the zinc the steel is perfectly 
protected, retaining its original biight surface, for any time, as 
long as it is so protected. 

It is not absolutely necessary that we should join the zinc in 
the same cell, for sf we pass a current from a few cells of an 
external battery through two steel wires as electrodes io sulphuric 
acid and water we find that both wires have become brittle, 
though in a very different degree, the wire connected with the 
zmc or negative pole remamming bright, although excessivel 
brittle, whilst the one connected with the positive pole is mu 
corroded, and but feebly brittle, with this arrangement. I find 
that sulphuric acid is no longer required, but that all acids, 
neutral salts, and ordinary water produce an active effect, the 
time required being simply as the conductivity of the hquds 
employed. When water or most neutral salts are used, we find 
the negative pole quite bright, but brittle, the positive pole much 
corroded, but%ot at all changed as regards its flexibility, 

I believe that these effects are due to the absorption of 
hydrogen when the hydrogen is in the “nascent” state, for I 
have obtained no results by continued 1mmeision in carburetted 
hydrogen gas (ordinary lighting gas), but when plunged into a 
medium containing the hydrogen just freed from its combination, 
its effects are most remarkable: for if we mmerse a wire into 
sulphuric acid and water, say one-twentieth, the effects are slow, 
requiring at least thi ty minutes; but if we let fall into this water 
some scraps of zinc hydrogen is rapidly given ont, and by now 
menog the steel wire in this gaseous liquid, taking care ‘not 
to touch the zinc, we find that the steel becomes rapidly brittle, 
whilst its surface 1s free from corrosion, due no doubt to the 
protecting surface of surrounding hydrogen. 

Hydrogen seems to permeate through the entire mass, for 
iron rods a quarter of an inch thick were equally affected, re- 
quiring more-time, or in other words, a supply of nascent 
hydrogen sufficient for the larger mass ; and once the wire has 
become hydrogenised (if we may be allowed the expression), 
it retains it under all circumstances of time and c e of 
surrounding atmosphere: heat alone, of all the means I have 
tried, has any effect ; and if pe heat a wire to cherry red in a 
spirit lamp we find that ıt is completely restdred to its primitive 
flexibility in a few seconds, This same wire, however, on being 
immersed % the accidulated water, rapidly becomes again brittle ; 
we may thus at will renderethe same wire flexible by previously 
heating it, or render it exceedingly brittle by favouring its 
absorption of hydrogen, . 

I have remarked that a wire immersed in sulphuric acid and 
water of any proportion, say one-sixteenth, becomes more’electro- 
negative than at the first instant of plunging. If we take 
amalgamated zinc as the positive element, and a steel or iron 
rod gr wire for negative, we find that there is such a remark- 


able'similarity of electromotive fotce between all kinds of steel 


“ng iron that we are forced to the conclusion that we are 
simply testing the electro-negative qualities of hydrogenised iron ; 
the force being with amalgamated zmc*s6. . 

s + noted *here a remarkable fact, and which does not agree 
with the results of many authorities, I found that as soon as the 
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iron rod had absorbed its maximum of hydrogen (a few minutes 
after being short-circuited), 1t became a constant cell, giving but 
small traces of polarightion when or after bemg short-circuited 
for hours ata time. There occurs, however, a slight diminution 
of electromotive force after a few days’ hard work, being then 
*52, due to the acidulated water becoming more neutral by the 
formation of qlphate of zinc and iron. If, however, we wish 
to restore its full electromotive force, we have only to short- 
circuit the cell-for a few seconds, tor.ents of hydrogen will be 
given off, and its electromotive force becomes, on testing of its 
highest value, °56. 

If we short-circuit the hydrogenised iron cell for one minute, 
and at once test its electromotive force, we shall find at the 
first instant a certain amount of polarisation, about 10 per cent., 
but it rapidly recovers, being at its full mitial force ın ten seconds’ 
repose ; whilst carbon, platinum, and all other negatives yet 
tued, did not recover their polarisation in several minutes’ 1epose, 

Taking the Smee battery as the best example of depolarisation 
in a single liquid, and comparing the constancy of this cell with 
that of the hydsogenised iron, I find that according to Mr, 
Latimer Clark’s experiments, in his work on electrical measure- 
ments, that the electromotive force of a Smee cell is 1'017, but 
when in action only ‘446, Thus its electromotive force in 
action 13 less than that of the iron cell, and its polarisation some 
five times greater than that of iron. 

I have submitted these results (rather hastily Sbtained) to our 
president, Mr, W. H. Preece, and he has kindly consented to 
have some exact measurements made of the electromotive force of 
hydrogenised iron, and its comparative freedom from polarisation 
with all other metals employed as negative elements in a single 
liquid cell, the results of which quite agree with those obtained 
by myself, 

A practical application of tron as a negative may be mentioned. 
If we wish to purify mercury from any zinc, or any metal less 
negative than iron, we have only to place the mercury in dilute 
sulphuric acid, and then introduce an iron rod so that its lower 
pordon shall make contact with the mercury, hydrogen is now 

eely and constantly given off by the iron, and this continues 
until all traces of zinc have disappeared ; and as a proof of this, 
if after a certain time, when no erogén is given off, we simply 
touch the mercury with zinc for an instant, the hydrogen at once 
reap and continues until this small portion ef dissolved 
zinc has been separated from the mercury. . 

In order to render evident the remarkable depolarising power 
of iron, we use in the same cell several negatives, such as carbon, 
platinum, silver, copper, and iron; and if we test these negatives 
separately for its initial electromotive force, we shall find them 
all superior to on, But if we join all the negatives together, and 
short-circuit the whole with the zinc, 1ron alone will freely give 
off its hydrogen, whilst carbon will appear to be entirely mert, 
and if after this Saor karig we insultate or separate the 
different negatives, we shall find on testing them that they are 
all polarised, carbon bemg the most so, and iron comparatively 
quite free, and at its initial giving the highest electromotive force, 

In conclusion I may add, that if hydrogen seems to be an 
enemy of iron and steel, rendering it brittle, on the other hand 
it is perhaps its best friend in rendering it more negative, and 
whilst under its entire influence completely preserving it from 
oxidation or rust, bee ‘ 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORY.—The deBated question “of a Natwfil Science Degree 
will again come before Congregation on April 27. It is proposed 
to create a new ey and to allow students in the® Science 
Faculty to pass a modified form of Responsions and Moderations, 
in which a modern language may be substituted for Greek, but 
in which the mathematics requned will be more advanced than 
at present. The following is the propgsed form of statute :— 

“ Of the Faculty of Natural Sctence.—t. There shall be a 
Faculty of Natural Science, in which two degrees, shall be 
gianted, viz., the Degree of Bachelor of Natwal Science and 
the Degree of Master of Natural Science, i 

“2, Any person duly matricalated wishing to pgoceed “to a 
Degree in Natuial Science shall be deemed to be a Scholar ip 
the Faculty of Natural Science as well as in the Faculty of 
Arts,” P ¢ $ ° 

In the Natural Science ‘‘Responsions” candidates shall offet 
two books, either (1) one Greek and one Latin, or (2) one Greek 

e 
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and one German, or (3) one Greek and one French, or (4) one 
Latın and one German, or (5) one Latin and one French A 
special knowledge of the grammar of the languages of the botks 
selected will be required. The candidates will also be examined 
in arithmetic, in plane geometry, ineludfhg doctrine of similar 
triangles, and m algebra, mcluding quadratics and ratio and 
variation. 

In the Natwal Science ‘‘ Moderations ” candidates shall offer 
three books, one being some portion of a Greek or Latin hss- 
torical or philosophical work, The mathematical part of the 
examination will include theory and use of logarithms, trigono- 
metry as far as the solution of plane triangles, the rudiments of 
paie co-ordinate geometry, and the mechanics of solid agd fluid 

odies treated by elementary methods. 

After passmg ‘‘ Moderations” the studgnt will be at liberty 
to enter the Natwal Science School or the Mathematical School 
in honours. ° 


Å GRANT of 75/. has been made from fhe Worts Travelling 
Scholars’ fund to Mr. J. E. Marr, B.A., of St. John’s College, 
Cambridge, to enable him to travel in Norway, Sweden, and the 
islands of the Baltic, and collect evidence and specimens bearing 
upon the classification of the Cambrian and Suurian rocks, with 
the understanding that specimens be sent by him to the 
University, accompanied by reports which may hereafter be 
published. 


THE Queen has signed the charter of the new Royal Irish 
University, the successor of the Queen’s University, The Senate 
is large and fairly representative, 





SOCIETIES AND ACADEMIES 
LONDON 


Linnean Society, April 15.—The Rev. G. Henslow in the 
chair.—The Secretary read a paper for the Rev. R. Boog 
Watson, on the Mollusca of the Challenger Expedition (Part 5). 
Some thirty-five species are described and compared, whereef 
the greater part are new forms and belonging to the families 
Solenoconchia, Trochida, Risscellide, Lttormida, and Cerithide. 
The author observes that temperature even more than mere 
depth seems an important condition in molluscan life, while both 
prove barriers to distribution, though great length of time 
naturally helps escape from theze baniers, Where barriers of 
depth and temperature do not check distribution there is no lmit 
to universality of distribution, and such js the case with certain 
existing species; still there is no trace of especial, lasting, and 
progresive change, —A communication was read by Mr. N. E. 

rown on some new Aroideæ, with observations on other known 
forms (Part 1). Of the former the specimens are contained in 
the Kew Herbarium, and the latter are annotations, chiefiy sup- 
plementary to Prof, Englers recent monograph of the order. 
While followfhg Engler, the author has given preference to the 
classification of Schott. Among others several interesting new 
Bornean forms are described.—Prof, F. Jeffrey Bell next read a 
note on an abnormal (quadriradiate) specimen of Amélypneustes 
Jormosus, and afterwards Mr, Chas. Stewart exhibited and made 
remarks on another but differently abnormal specimen of the same 
species.—Prof, Bell, after a full description of his specimen, ob- 
serves: that with more or less reason some naturalists have looked 
on the possession of other tban five ays as a character of some spe- 
cific value among the Asteride and Ophiurida, and have considered 
that, on account of its gregter rarity among the latter, it 1s of 
greater value as a mark of distinction; but such a view must be 
taken with considerable limitation. The pentamerous arrange- 
ment of parts in the regular Echinida is, then, only disturbed in 
one example ; information and specimens are, however, at hand 
to show how this may have happened. ‘The ranty of any 
divergence from this five-part division, in faee of the nsmnerous 
variations which occur in the Echinodermatg, will doubtless 

ome more and more important as a factor in determining the 
genealogical history of the, group.—A series of microscopic 
sections of Is exhibiting many irregularsties in structural 
detail were shown by Dr. J. Murie, and their several iarities 
explamed.—Massrs. S. H. Wintle and George Bay (of Tas- 
panit were elected Fellows of the Society. 2 
+ Chemical Society, April 1.—H. E. Heoscoe, president, in 
the chair.—The following papers were read —On betorcinol 
and some of its deiivatives, by J. Stenhouse and C. E. Groves. 
@he authors have extiacted from Usuea dgrbafa an acid pro- 
visionally °namef, baibatic acid, which is probably dimethyl- 
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evernic acid; by distillation it furnishes carbonic acid and 
betorcinol (or Borcin). Betorcinol melts at 163° C., giving a bright 


crimson colour with hypochlorites: its ammoniacal solution is 
rapidly coloured by exposure to air. Chlorine, bromine, and 
nitroso compounds wêre prepared and examined.-Note on 
chemical equilibrium, by M. M. P. Muir. The object of this 
' paper is to describe a few m&&surements of the variations caused 
in chemical changes by modifications in the conditions of these 
changes, and to attempt to generalise some of the conditions of 
chemical equilibrium, looking at the phenomena from a dynamical 

int of view.—Preliminary note on the action of the new diastase 

tnotin on starch, by R. W. Atkinson, Professor of Chemistry 
at T6kid. The author has studied in detail the interesting 
manufacture of ‘‘saki,” the fermented liquor from rice; he 
comes to the conclusion that the ferment solution “koji” con- 
verts the starch of 11ce not into maltose and dextrin, but into 
glucose and dextrin. “Analyses of the ‘‘mash” aie given at 
various stages from th fist to the twenty-eighth day,—Note on 
the products of the combustion of coal-gas, by L. T. Wright. In 
opposition to the paper recently read before the Society by Mr. 
Radout, the author concludes that ozone is not formed by the 
combustion of coal-gas, and that the substance which gives the 
blue colour with iodide of potassium and starch is probably nitrous 
acid, as when the coal-gas and air.are carefully freed from am- 
monia no blue colour 13 produced,—On polysulphides of sodium, 
by H. C, Jones. The author establishes the existence of the 
pentasulphide, which is probably a tetrathiosulphate; this is 
probably the highest sulphide. On heating it is converted into 
a tetrasulphide. ‘The precipitate produced by the addition of 


ethe pentastlphide to cadmium salts contains cadmium sulphide 


and sulphur.—On the reflection from copper and on the calori- 
metric estimation of copper by means of the reflection cuprimeter, 
by T. Bayley. The author has shown that the light reflected 
from metallic copper contains all the elements of white ight, but 
that the 1egion of the spectrum to the red side of the D line is 
more intense than in the spectrum of the reflection from a white 
stface of equal illumination ; the light transmitted by dilute 
solutions of cupric salts is deficient in those rays which the spec- 
trum of reflection has in*xcess. It follows that if we look at a 
copper surface through a sufficient thickness of cupric sulphate 
solutioh the metal appears silver white. Upon these facts the 
construction of the 1eflection cuprimeter is based.—On pyrene, 
by Watson Smith and G, W. Davies. Crude material from Dr. 
Schuchardt was purified by crystallisation from petroleum spint. 
Light yellow monoclinic crystals were obtained melting at 149°, 
having a vapour density of 6'912, calculated 6°999.—Analyses 
of the ash of the wood of Zucalyptus rostrata and Æ. globulus, by 
Watson Smith.—On the action of organo-zinc compounds on 
quinones (second notice), by F. R. Japp. The author has suc- 
ceeded in isolating the substance C,,H,,O,, and has studied its 
more important reactions, From various considerations he con- 
cludes that Graebe’s views, giving to phenanthrene quinone the 
formula of a peroxide, are. correct. 


PARIS 


Academy of Sciences, April 12.—M. Edm. Becquerel in the 
chair.—The following papers were read :—Nebulse discovered 
and observed at Marseilles observatory, by M. Stephan.—On the 
explanation of MM. Lontin and de Fonvielle’s experiment, by M. 
Jamin. He traces the effect to the magnetisation of the direct cur- 
rent being greater than that by the inverse.—On some compounds 
of halogen substances, by M. Berthelot. A thermo-chemucal 
study.— The plague in modern times : its prophylaxry defective or 
nil: its lunitation spontaneous, by M. Tholozan. Like other 
evils whose secret is unknown, it appears at one or several points, 
extends, reaches its acme, then diminishes, and ceases; and this 
indepengently, to a great extent, of samtary measures.—Disin- 
fection of vehicles bf means of anhydrous sulphurous acid, by 
M. Fatio. This felates to the effects of a spray of the acid in 
waggous containmg phylloxerised roots and plants.—On cych- 
tomic functions, by M. Lucas,—Reply toà note of M. Boussinesq, 
by M. Bresse.—Studies on chronometry ; compensation, by M. 
Rozé.—On & new dynamometric indicator, by M. Deprez. 
He sought a mechanism giving a diagram from Motion of the 
pencil only, the paper being at rest; the problem was to imparte 
to a point C a motiow proportional and parallel instant to 
the resultant of the motions of two other points A and B, The 
pantograph meets this want {where the three points are in a line). 

oints A is attached tp the piston of the indicatoy point B (which 
must be guided in a straight line) to the cord cana ed by the 
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iston of the engine, and the crayon is at C. The arrangement 
several advantages. ——-On the deformation of glass tubes under 
strong pressures, by M. Amagat. He*shows by an experi- 
ment (with mercury) that the glass or crystal tubes, nearl 
Imm, internal diameter, and 10 to 12mm. external, whi 
he has used in experiments on the compresmbility gf gases, do 
not sensibly increase in volume under pressures up jp 400 atm.— 
On some new experiments of magnetic attractions, by M. Ader. 
Of various substances tried (wood, paper, &c.), elder-pith was 
most attracted by a magnet. With a Jamin magnet capable of 
holding 100 kg., and having two small polar armatures 0'002 m. 
apart, he attracted at 0’03 m. distance a suspended pith ball 
0°005 m. diameter. He could raise it at a distance of o'oo4 m., 
and, once attracted, it was held, spite of shocks given to the 
magnet.—On the freezing-point of alcoholic liquors, by M. 
Raoult, For solutions containing o gr. to 10 gr. alcohol ig 
100 gr. water, the retardation of the freezing-point resultin 
from addition of 1 gr. of alcohol is constant and equal to 0'377". 
The lowering of the freezing-point below zero ig proportional to 
the total weight of alcohol dissolved in a consant weight of 
water (whence, probably, the alcoholghere exists in the anhy- 
drous state). For solutions with 24 to 51 gr. alcohol in 100 gr. 
water, the retardation of the freezing-pomt, on adding each 
e of alcohol, is constant and equal to 0'528°. The total 
Dreie below zero is not proportional to the total weight of 
alcohol (so tha the dissolved body is probably a hydrate of 
alcohol, at least between — 10° and - 24°}. M. Raoult gives a 
table of freezing-points of various fermented liquors; these are 
always lower than for equivalent mixtures of alcohol and water. 
‘The freezing-point descends as the freezng ses,—On two 
new silico-titanites of soda, by M. Hautefeui! e.—On the ex- 
amination of pyrites by the gravivolumetnc method, by M. 
Houzeau. The sulphur in oe can be determined much more 
quickly by this method.—On the formation of tetramethylam- 
monum, by MM. Duvillier and Buisine.—On the natural and 
mydriatic alkaloids of Belladonna, Datura, Hyoscyamus, and 
Duboisia, by M, Ladenburg.—On the existence of ammonia in 
lants, by M. Pellet. Operating with the normal plant, he 
ound in beet-leaves (dry) o'155 gr. ammonia per cent. ; 
beet-seed, 0168 and 0'216 gr.; beet-root (dry), 0°196 and 
O'I47 gr. ; corn, O16 gr.; ordinary linseed meal, 0°188 gr, 
er existence of ammonia in plants is important, suggest- 
ing that magnesia and phosphoric acid penetrate them in the 
form of ammoniaco-magnesian phosphate,—On some facts rela- 
tive to the gastric digestion of fishes, by MM. Richet and 
Mourrut. eruments [with fishes of the genna Scyllum and 
with Lophia piscatorius seem to show that there are very great 
differences in the stomachic mucus as to richness in pepsine, 
The acidity of liquids in the stomach is extreme, (The authors 
give results of a number of comparative artificial digestions. )— 
Analyses of chlorophyll, by M. Rogalski. His results agree 
with those of M. Gautier and M. Hoppe-Seyler.—On the 
formation of the shell in Helix, by MM. Longe and Mer, 
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. CEODESY 


Geodesy. By Col. A. R. Clarke, C.B., RE, F.RS., &e. 
(Oxford : Clarendon Press, 1880.) 


T is well that there are men brave with the pen as 
there are others brave with the surgeon’s knife or the 
soldier’s bayonet—to whose actions the word temerity can 
only be applied in the full consciousness that the moving 
force which impels them is neither vainglory nor ignor- 
ance, but a strong sense that providence or fate has 
placed them in a position where, and when, they, and 
they only, must obey that call which they feel to be the 
duty of the moment. » 

It is not often that this call is so clear to the literary 
and scientific ear as it has come to be in the province 
marked broadly on the map of knowledge as GEODESY, 
And certainly there are few men in England to whose 
ear we may believe that such a call could have been morc 
directly addressed than to that of the author of this work. 
It is well, we say, that he has bravely attended to it. 

The work to which Col. Clarke has set his hand and 
seal was one to be dreamt of rather than executed, and 
we doubt if the worst we could say of the finished deed 
would not find something more than an echo in the mind 
of so careful an author. For in truth the task was one of 
very serious difficulty ; and it is in no depreciatory spirit, 
but quite the reverse, that we have to recognise, by their 
absence, the chapters—we might almost say the volumes 
—on various branches of the great subject which we 
cannot help looking for in a work bearing so*broad a title 
as “ Geodesy.” 

It would be difficult, if not impossible, to treat such a 
subject as geodesy in a manner calculated to enlighten 
the present generation as to the present position of the 
questions which it has raised, without constant reference 
to the stages through which it has passed. Cousin 
germane to astronomy, it may claim to be treated with 
some measure of the respect which has given rise to so 
many histories of that science; but geodesy can as yet 
boast no historian. It is a strange fact, and the reason 
of it is by no means so obvious as the fact is to be 
regretted. One immediate consequence is that a writer 
eminently competent to write a treatise on theoretical and 
practical geodesy is debarred from doing so without the 
arriére pensée of a neglected history—in which depart- 
ment he labours under an obvious pressure of other 
demands. Thus ‘the first ch@pter of tlte work before us 
reminds one of the explanations which are given toa 
visitor to some manufactory, who comes out at the end 
of a series of workshops with a general sense of having had 
glimpses of interesting work, and a recollection of words 
having a scarcely understood oennection with the pro- 
cesses witnessed ; but quite certain, if he paid the same 
visit a hundred times in the same hurried mé@nner, that 
he could not understand the manufacture well. There 
are many points in ths first chapter whioh are *either 
historically inaccurate or so collocated as, while capable 
perhaps of correct interpretation, to suggegt to a mind 
previously unread more or less erroneous conceptiohs.e 
It is needless to give instances; for besides that they 
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would but concentrate a ncedless criticism on points of 
detail, it ıs evident that a full account of geodetical Opera- 
tions dane two centuries and a half cannot be given in 
a chapter of thirty-six octavo pages, a very considerable 
portion of which is taken ap with tables, diagrams, 
mathematical explanations, and numerical examples. 

Remarking here, as elsewhere throughout the volume, 
the authors neglect of the opportunities which are 
afforded, in the course of a relation of facts, te explain 
causes of failure, to comment on erroneous and yitiating 
opinions, as well as to cominend those which have borne 
the test of later experience; in a wofd, to take upon him 
the burden of judging wherein lay the foundations of what 
may now be recognised as soufid fringiple—remarkieg 
this abstinence, we are the more pleased to notice and to 
give some slight additional currency to an exception, 
which finds expression in at least three places in different 
parts of the work. It is a condemnation of systems of 
observation which do not aim at “the ‘ bugbear’ constant 
error, which is, or should be, the first and last anxiety of 
every observer.” It will be long before a rule, which has 
all the appearance of courting error rather than truth, 
will be so generally recognised as to need no “bushing.” 
Meanwhile let it stand forth :— 

Presume the existence of a constant effect as the 
natural concomitant of constant conditions, and if such 
effect is not itself the object of inquiry, destroy it by 
opposing conditions, or baffle it by varying them. 

At the same time let it be noted that in very many 
kinds of physical observation, that which is sought, 
depends directly on a diference of results, and where this 
is the case constant errors require to be regarded in a 
very different light. Geodesy is full of such cases, and 
one of the most important is to be found in the use of the 
differential pendulum, where maintenance of condition is 
the size gud non of exact result. 

The work before us consists of fourteen chapters, each 
of which is devoted to one particular branch of the 
subject; and these, on the whole, form a tolerably con- 
nected chgin of narrative, argument, theory, explanation 
and illustration, calculation, and discussion of result. 
Considered as a work on geodesy, it is noteworthy that the 
last chapter but one (Chapter XIII.) discusses the Figure 
of the Earth, while the last is devoted, self-contained, to 
the theory, practice, and results of observation with pendu- 
lums. The inference to be drawn from this division is 
that whatever is to be gathered regarding the earth's form 
from pendulums is outside of the region of geodesy. So 
far is this from beitig our own view, that we would 
rather have seen this relegated chapter occupying its 
legitimate historical place as at least the second if not 
the first in the book. As such it shall be dealt with here. 

The mathematics of this part of the subjectgare very 
brief and to the point. None of the gumerous difficul- 
ties are even mentioned here which have at one time 
or another cropped *up,eand upon which pages innumer- 
able have been written, printed, and published—to won- 
derfully litele purpose, so far as the practical accuracy 
of ‘pendulum observations is concerned, but got, perhaps, 
altogether, without influence on colateral physical in- 
quiries. The history of pendulum observations:is also, 
very briefly dismissed, with less inaccuracy than, com- 
monly fals th its lot. The “invariaBle” pendulum 1s of 
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course described as Kater’s, and the ball and wire as 
Borda’s, the opportunity being once more lost of assigning 
both’ to their proper epoch, viz. 1735. The method of 
coincidences is described, but without correcting the 
common misapprehension of it as a modern improve- 
ment, while the introduction of the lens, by means of 
which Bessel separated the experimental from the clock 
pendulum by several feet, without impairing but rather 
facilitating the exact observance of coincidence, is not 
noticed. In selecting the data with which the recent 
Russian*and Indian observations are to be combined for 
a new evaluation of the ellipticity, the materials are 
taken direct from Baily’s table, which is open, tó say 
thg least, to considexable objection on several grounds. 
The absolute déterminations, both those anterior to 
Baily’s time and those of more recent data, are all 
tacitly excluded, Granting that this exclusion is not 
unreasonable, it is impossible not to feel surprise that the 
existence even of the enormous body of work which is 
thus passed sud silentio is not even mentioned. The 
iecently recognised fact that most, if not all, the modern 
absolute determinations with the reversion-pendulum are 
vitiated to a sensible but unknown extent, which can at 
West be approximately estimated, is noticed, and might 
have been given as a reason for deferring their use as 
available data, As itis, we must reckon the estimation 
in which they are held from their non-appearance here. 
The same may be said, mutatis mutandis, about the older 
oneg, which are without exception impaired, and as yet 
unavailable on account of the want of the reduction for 
air-resistance. 6 

We have scarcely approached as yet the subject of this 
most valuable volume, and already a considerable portion 
of our available space -has been swallowed up. It isin 
fact as impossible to give a full account of what the 
author has compressed into its 350 closely-printed octavo 
pages as it probably seemed to him to give a full and fair 
account of the enormous amount of work which has been 
done in all the many countries where surveys have been 
and are being carried on, Indeed, as of the history so of 
the present aspect of geodesy, we may say that it is 
scarcely more than touched on, Whatever is said of the 
various survey operations in different parts of the world 
is introduced in the course of description of methods of 
observing and of reducing, and by way of acknowledg- 
ment of sources and of data, or for the sake of illustration. 
The book does not pretend to give a digest of geodetical 
operations so much as to declare broadly, and of course 
in certain respects particularly, what does and what 
should constitute geodetical practice and theory. 

In reviewing, it is above all things necessary to remem- 
ber that an author has an indefeasible right to frame, 
arrange, and treat his subject and material as he pleases, 
But on fhe other hånd the reader bas an equal right to 
be pleased or displeased with the result, and to say in, 
what respects, “When, as in the presant case, it happens 
that a very extensie field and a very difficult subject has 
remained unappropriated by any competent ,writer for 
half a century, and is then claimed by a writer who Has 
been before the worlg as an authority in that connection, 
his work almost inevitably takes a place which may be 
said to await it, irrespective of its actual merit. In such 
a case“an ufdeniabl@responsibility attaches t&the author, 


° 
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and a no less clear onus lies on the reviewer—on the one 
hand to fall into no errors through cawelessness; and on 
the other to judge fearlessly, rather than add unneces- 
sanly to authority, which already has so much in its 
favour. If the one is]a difficult task, the other is an 
ungracious one at best. ‘ 

Passing on now to what is the real body of this work, 
we find Chapter II. devoted to “ Spherical Trigonometry ” 
and Chapter III. to “ Least Squares.” With regard to 
these we appeal to what has been said above about the 
rights of an author and the duty of a reviewer. They are 
pure mathematics, and we admire them honestly, as deft 
and elegant condensations of the principal requirements® 
of a geodesist; but not without a sigh, as the truth dawns 
upon us that this is but the [threshold to mathematical 
labyrinths, of which no plan is furnished, afd in which, 
therefore, we run a fair chance of failing to find the broad 
paths to which all must keep who would be in accord and 
who would work together. And in effect in the next 
chapter we takeethe desperate plunge into the theory of 
the figure of the earth, with the method of potentials as 
our only guide. It is in vain to resist, but, like Christian 
in the Slough of Despond, we struggle through, with the 
burden of numberless volumes of National Surveys and 
Geodetical Operations on our back ; and if haply there- 
after we meet with a Mr. Worldly Wiseman, surely we 
will listen to his counsel, and endeavour to find rest 
without undergoing further like perils. 

Towards the close of this chapter we come upon notices 
of the discussion of twenty years ago as to the possibility 
of explaining anomalous surface attractions, or the 
absence of them, by different suppositions as to submon- 
tane density.e It would be idle to add here a single word 
to that discussion—not because it has been in any sense 
closed, so much as because there is room for almost any 
quantity or kind of fresh assumptions, and because we 
are unable to see how any decisive result can be reached 
where all the assumptions are contestable—as for instance 
that the solid crust is lighter than the plastic nucleus upon 
which it is supposed to float. 

Perhaps the most remarkable result reached in the 
course of this chapter is the following :—As an example 
the disturbance of the sea-level is calculated which would 
be caused by a sphere of matter of surface density one 
mile in diameter, situated at or near the surface. The 
calculated amount is found to be only 2 inches ; but small 
as this is, it is further shown that the maximum deflection 
of the normal to the protuberance thus caused would -be 
5” at a distance rather less than 2,000 feet from the 
summit, or a relatéve deflection of 10” between the two 
points 4,000 feet apart. There can be no manner of doubt 
that the d#ea-level surface is not of the same form as 
would be the case if thé mountains were cast into the 
sea; and if we call the difference “‘ disturbance” of form, 
then the extent to which the inegularities of form, of 
whose existence we have abundant proof, is explicable or 
not explicable by such disturbance is a legitimate part of 
geodetical study. At the same time, to some it may be a 
questidh whegher the term geodesy ought not to be under- 
toed to consist of the means and methods by which the 
earth’s form and size are discovesable, whatever these | 
maş actually be, rather than a geneial naine for all and 
any studies of the causes or explanations of that form. 
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Chapters V. andj VI. deal with the “ Distances, Azi- 
muths, and Triangles "on a Spheroid,’ and with the 
difficult subject of “ Geodetic Lines.’ By a spheroid is 
here meant an ellipsoid of revolution of small ellipticity. 
As, in the sequel, a figure will be sought for which shall, 
in some re§pects and for certain limited purposes, serve 
as a FIGURE OF REFERENCE more closely than any ellip- 
soid, it may be objected that the term “spheroid,” which 
includes all such gwast-spherical forms, should be here 
qualified by the descriptive adjective “elliptic.” And— 
though it has little to do with these chapters—we may 
here too remark that the necessity of casting calculations 
of triangulation into practical forms is the real reason 
why such non-elliptic spheroids are, and probably must 
ever remain, unavailable as Figures of Reference on 
which Trigotometrical Survey calculations can be based. 
Perhaps. all that can ‘be: done in that direction is to vary 
the elliptic spheroid so as to suit the local curvature of 
special areas of triangulation. But this is anticipating. 


- The next two chapters are on the “Measurement of 


Base Lines” and on “Instruments, and Observing.” 
Something is said in the earlier about standards. We 
would gladly have seen a great deal more. Col. Clarke 
seems often to avoid purposely telling us anything of the 
ongin and meaning of things, and doubtless he would 
reply to such a stricture that it formed no part of his 
design, But while bowing to that, one cannot but wish 
that he had devoted a few pages to giving a concise 
review of the antecedents of the national standards now 
in recognised existence. It cannot be that he does not 
know it all, more thoroughly, perhaps, than any other 
living person except Sir George Airy. It must be that he 
is unconscious of the sense of impotent ignerance which 
so: many feel and lament. We know that the Toise, 
which is now the national standard of Germany, has its 
prototype in the Toise which Godin copied atìthe ChAtelet, 
and that the prototype of the Metre bears a definite 
relation to Godin’s—or la Condamine’s, as it is often 
called, because la Condamine procured its recognition as 
a standard; but what do we know of the Austrian 
Klafter? and alas, what do-we common English folk 
know of our own yard? Is there not in existence an Act 
of Parliament defining it in terms of the seconds 
pendulum? May we affirm that the defining clause was 
only provisional, and that the whole Act has been 
repealed? Is it true that our yard is a real entity lying at 
Westminster ; and that there is no other so real and 
actual a standard having a tangible existence? All this 
we believe—but of what value is such a belief on the part 
of an unknown reviewer? Jt is true that Col, Clarke 
does not leave us wholly in the dark. “The standard 
yard of this country and its copies,” he says, are bars, 
an inch square in section, of iron, steel, brass, or copper.” 
There are, we believe, one Standard, five Parliamentary 
C8pies, and some sixty to eighty Secondary Copies—a 
large number of which are of bronze. 

In this, as in so many other parts of his sybject, Col. 
Clarke has entirely failed to appreciate the relative worth 
of information. He is fyi to overflowing of theelmow-_ 
ledge that we want, but there is a part of it which, he’ 
gives us—not grudgingly we may be sure—but hastily, 
‘sparingly, and almost ‘apologetically, as who*should say = 
this we all know; excuse my alluding to it, But in fact” 





all these common things—things of which the want is 
common to us all—are sof familiar; we do nof know 
them; we find the greatest difficulty in learning about 
them ; and our common knowledge $ lamentably defective 
through the want of them. Wg hope earnestly that CoL 
Clatke will recognise this and meet the want in future 
editions—for that there will be future editions of such a 
work as this is as certain as that the vast areas being year 
by year colonised and brought under civilised manage- 
ment will likewise be brought under theodolite and chain 
in due course. It is with a view to this inevitable 
extension of surveying operationsethat we desire so 
anxiously to see the broader principles of geodesy esta- 
blished on a basis of economy ands utility very differant 
from those which have regulated the surveys ef older 
lands. - 

The chapter on Instruments and Observing is em- 
bellished with several excellent representations of theodo- 
lites, zenith telescopes, and transit instruments, Though 
necessarily scarcely more than glancing at the numberless 
details more or less familiar to the practical surveyor and 
astronomical observer, it runs through the subject skil- 
fully. We could wish that more were said about the 
American methods, and we miss at least a notice of thé 
superb alt-azimuth designed by the late Col. Strange— 
which has’never seen service—and his far more successful 
zenith-sectors, which have both established a reputation 
second to none. But we are quite aware that nothing less 
than a series of volumes could do justice to this bramch 
of the subject. 

Astronomical observations for’ the determination of 
latitude constitute the most important part-of the work of 
a geodetical survey next to those for the- determination 
of distance. These observations consist -practically— 
where a sector is used—in determining the zenith dis- 
tances of numerous stars. And since these concur to 
give at any one station but one co-latitude, it follows that 
they afford a test of the correctness of the N.P. Distances 
of the stars employed, to each:of which is assignable ah 
apparent error, as one of the results of the combination, 
Where a single station of observation-alone is under con- 
sideration these apparent errors are rightly enough 
attributable rather to observation and graduation than to 
place.. But where the same star is thus tested again and 
again under different latitudes the accordance or approxi- 
mate-constancy of such apparent error can-have no 
rational explanation in any other source than in’ erroneous 
N.P.D. This is a practical result which is far from being 
hypothetical ; and weehave often thought that neglect to 
utilise latitude observations in -this way with a view to 
perfect the astronomical place is a waste of materal 
which is well worth attention. The examination here 
suggested may be readily put to the test of trial by any 
one who has access to a considerable body of Published 
yesults of such observations; and if due attention is paid 
to the identity of the gtar’s place employed at different 
stations, we can afford to prophesy with confidence that 
in many cages there will be found sufficient evidence to 
cofdemn—and therefore to rectify—the places used. 

So much remains to be said in gonnection ; with the 
final chapters that we must abstain from commenting on 
the next in order—Chapter IX., on the “ Calculation 
of Titangultion,” and Chapter X}, on “Heights of 
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Stations,” interesting and suggestive as they both are. 
Few will care to master the former who have not either 
the misfortune to have a mass of triangulation on hand 
awaiting reduction, of the luck to have nearly done with 
one and the curiosity to see whether it is yet open to them 


to modify their plans, o such as are in the former 
predicament, we may say with the most entire confidence 
that they will find no safer guide. 

In this chapter we remark a short notice of the recent 
completion of the connection between the Spanish and 
Algeriđ®n triangulations, by a quadrilateral figure whose 
longer sides, spanniyg the great inland sea, are 170 miles in 
length, the longest, we beleve, on which luminous signals 
have been observed. & This,” remarks Col. Clarke, “a 
continuous triankulationi now extends from Shetland Si 
Africa,” 

The subject of terrestrial refraction receives ample 
attention in the chapter on Heights of Stations. We 
remark as ‘noteworthy that a distinction is found to be 
necessary between the factor for rays crossing land and 
those crossing sea. We must here also notice one of the 
very few errors in ¡the book. On p. 28r “the average 
amount of refraction” is said to vary from p,th to 7th 
*of the arc between the stations. What is meant is no 
doubt the average amount of seinimum refraction. 

Our task would now be completed by an impartial 
review of the remaining two chapters on the ‘‘ Connec- 
tion of Geodetic and Astronomical Operations” and on 
the “ Figure of the Earth.” Unhappily our attitude in 
presence of these chapters is a prejudiced, though cer- 

“tainly not æ hostile, onè. We have regarded the earth, 
mentally, for so many years as an irregular spheroid, and 
all ellipsoids or other mathematically simple figures as 
mere conveniences that we cannot bring to bear upon the 
exact determination of any particular one of these that 
intense curiosity which is necessary to sustain one in the 
search for “the most probable” Under these circum- 
stances it seems both wiser and more courteous not to 
contend against views whose only demerit is that we do 
not sympathise with them, but rather to confess dissent 
.and to offer some considerations from a differ@nt point of 
view. 

That the sealevel surface of the earth—by many called, 
for reasons not very clear, the mathematical sirce 
an ırregular spheroid, no, one nowadays will dispute. 
Neither is it any longer open to question that an elliptic 
spheroid of revolution, whose compression at the poles is 
(say) xhoth, is very like that irregular spheroid. Let us 
regard these two things as distingt. We may speak of 
them as the Earth, and the Form. And we may recognise 
that the latter is provisional, in the sense of being liable 
to modification if expedient. If, so prepared, the question 
be propounded, What is the object of geodesy? the 
answer “must surel be on all hands, to determine the 
Figure of the arth, by reference to the Form. B 
reference to, not by confusion with, gr by means of, sti 
less by moulding the Form until it has ceased to be an 
elliptic spheroid, and has become, if possible, identical in 
contour with the actual Earth. The Earth remains *the 
Earth, and the Fogm’ remains the Form; and Geodesy 
aims at determining the want of exact conformity between 
“the two. ‘This is the first consideration, 

The ‘ne&t is, Hew can this be done? athe eanswer 


. 
. 


clearly is, In the first place it cannot be done at all for the 
whole Earth, by any means at preseng known; but it can 
be done partially in two ways, viz., by the pendulum, 
wherever there is rra firma; and by surveying instru- 
ments where this rra firma has ample extension ; and, 
in the next place, it can be done by suc and such 
employment of these implements. 

Now it seems to us that it is for the proper compre- 
hension of the scope and bearing of this last instruction 
that light is needed to be thrown by those who are com- 
petent. The interest aroused by pendulum operations, 
for instance, is almost painfully unintelligent, if we compare 
the simplicity of the fundamental ideas necessary for it$ 
comprehension with the obscurity which has throughout 
characterised the practical development of those ideas. 
And though there has been no analogous obscurity in the 
practical development of the otlfer method, it is not 
the less true that a shadow of another kind has been 
cast by something like a misdirection. We cannot study 
the history of this branch of geodesy without recognising 
that attention has been constantly directed, not upon the 
Earth, but upon the Form. The whole power of analysis 
and of calculation has been devoted to perfecting and to 
designing a ‘f more probable” form, and to showing that 
on certain conditions (which the earth, if it were only 
moderately amenable to reason, would recognise the 
justice of) the form so designed, comes very near indeed 
to what the earth should be, What is the inevitable 
verdict which results from a charge of this description? 
WE FIND THAT THE MEAN FIGURE OF THE EARTH IS A 
SPHEROID WHOSE AXES ARE IN THE PROPORTION OF 
ABOUT 292:293. The finding is brief enough, truly ; 
but is it in accordance with the evidence? Surely, yes! 
for that word “mean” will cover whatever we like to put 
under it. But it is none the less an unsatisfactory verdict. 
Let it be remembered that the accuracy insisted on in 
trigonometrical surveying operations and reductions is 
far greater than is required for fiscal, commercial, or what 
are commonly called practical purposes. The object of this 
exceeding accuracy is geodetical. Thus, for instance,no one 
would dream of surveying a small isolated island with such 
accuracy. A great part of the cost ofja continental sur- 
vey, therefore, has to be reckoned as sunk for the sake of 
ultimately learning more about the exact shape of the 
earth than we could at present see any direct utility in. 
But as yet we have got very little further than a positive 
certainty that that shape is irregular. As surveys extend 
and get connected with each other, some better return 
for the labour expended is demanded. The geodesist 
begins to think „of phrenqlogy, and to speculate whether 
he can yet venture to map out the earth’s bumps as he 
has already mapped out land and sea. He’ learns to 
regard what were looked on as local disturbances of the 
plumb-line as the means to that end. He sees in them 
no longer mere errors, to be herded by the theory” of 
probabilities, but distinct indications of that which he 
bas to wayk out. 

And if, meanwhile, despairing of obtaining, by the slow 
and* pani ar! costly processes of land measurement, 

edafa enough fôr such a purpose, his eyes should be 
opened to the practical facjlity gf obtaining such, ad 
“ium, by means of the pendulum; ht may well be 
pardoned if he turns somewhat impatiently away from the 
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former, and demands that reason shall be shown for not 
diverting to the service of the latter at least a large share 
of attention. : 

Remembering that measurement of arcs and elaborate 
study of the earth’s irregularities by the plumb-line never 
can extend much beyond the continents and larger 
islands, and never will extend far in advance of civilisa- 
tion ; while pendulums can, and assuredly will some day, 
form part of the equipment of every scientific exploring 
party, it does seem passing strange that we should still be 
discussing the ratio of the axes of a convenient figure of 

reference (p. 287) as a more important question than the 
actual nonconformity of the earth to some approximate 
figure of known form. 

What we would fain see, as the geodetical fruit of first- 
class surveys—if notędone, then attempted; and if not 
even attempted, then at least inculcated as to be done or 
attempted—is, a comparison of the earth’s surface, as 
actually measured, with some provisionally adopted form, 
showing where possible the relative positfon of the actual 
zenith, as determined by astronomical observations, with 
respect to the formal zenith, And then, a discussion of 
such results, showing, either a traceable continuity of the 
irregularities of the actual surface, if such exists; or 
evidence of discontinuity such as to justify a presump- 
tion that the irregularities are too small in area to be 
susceptible of study without closer distribution of 
stations. 

Thus we might haply arrive at one of two conclusions 
——that large irregularities exist which may be mapped, or 
that the irregularities are such as to demand special 
investigation by a recurrence to observation in selected 
localities. ; 2 

If to this suggestion it is objected that the thing has 
been done—and we know that the irregularity in the 
neighbourhood of Moscow bas been investigated in some 
such way—we reply that, even so, a short paragraph 
noticing the fact (p. 288) is but a meagre presentation of 
what seems to us one of the principal results of methodic 
geodesy. 

And now that we have done and have to lay down the 
pen, it is with a feeling of regret and a sense of incom- 
pleteness. The book deserves so much better than we 
have said of it. We have identified ourselves too entirely 
with the student looking for special instruction and too 
little with the author giving the best he had, and have 
quarrelled with him because it was too good for our 
needs. Once more be it said that the subject istoo large 
for a single work—it needs a series. It is but the absence 
of a few apologetic words that has giveh this sense of a 
subject approached at many points only as it seems to be 
immediately quitted, in favour of others which ‘have more 
attraction to the author. Now that he has dwelt on them, 
may he resume his task, and enlarge where we have shown 
the need. ° J. HERSCHEL 





OUR BOOK SHELF 


The Fauna of Scotland, with Special Referente tq 
Clydesdale and the Western District—-Mammatia. 

E. R. Alston, F.L.S. (Glasgow: The Natural History 
Society of Glasgow§ ° . : 
THE Natural History Society of Glasgow, having resolved 
to publish a catalogue of the fauna of the western district 

e 


of Scotland, have secured the co-operation of Messrs. 
Alston, Young, Cameron, Robertson, Binnie, and Lums- 
den. Already one part of the catalogue of the Crustacea 
and one part of the catalogue of the Hymenoptera have 
been issued, and these have now been followed by the 
present part, treating of the Mammalia, The Society is 
doing a good work, and will be fortunate if all the parts 
as published come up to the standard of the one now 
before us. In the nomenclature of the Mammals, of 
which fifty-one are recorded, the author endeavours to 
reconcile the spirit and the letter of our British Associa- 
tion rules. Without entering into any details of gescrip- 
tion or economy, he has carefully worked out the geogra- 
hical distribution of each speciese A very interesting 
st is given of extinct and recent Scottish Mammals, 
arranged in the probable order of their arrival from the 
southward. . 7 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts, No 
notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, pressure on his space ts so great that tt 
ts imposstble otherwise to ensure the a, ance even of com- 
munications containing interesting ana novel facts.) s 


Auroral Response in America 


WHEN the full burst of auroral displays is upon us, and one 
brilliant demonstration treads close on the heels of another, there 
may be some trouble in ascertaining which corresponds to which - 
on opposite sides of the earth. But the opening of the new 
cycle-season by the are which I described in your page? on 
March 17, has proved so isolated a phenomenon in time, that it 
cannot be confounded with any other either before or since. 
And while your subsequent notice of the disturbance of the 

ets at the Royal Observatory, Greenwich, on the same 
night, proved that the aurora seen in Edinburgh was an earth-ball 
phenomenon, and not a mere local ator eric glimmer, the 
ollowing letter, which has just reached me from Canada, shows 
a remarkable correspondence to have prevailed there, 

The letter, written to me by Lieut.-Col, G. E. Bulger, late 
1oth (North Lincoln) Regiment, from Montreal on April ro, is 
word for word simply thus :—~ 

“I have noticed your account (NATURE, vol. xxi. p. 492) of 
the aurora seen in Edinburgh onthe 17th ult, ; and it Las occurred 
to me that jt might interest you to hear of a similar display which 
I observed at this place on the same date. Your description 
would apply very well to the one witnessed here, excepting that 
the arch was higher in the sky, and its centre about N.E, The 
darkness below the light was very marked, although the moon 
was shining brightly at the time. Auroras have been singularly 
rare here this year, and that referred to is the only one I have 
seen or heard of since my arrival in August last. The weather 
on March 17 was bright and fine, with detached clonds, and a 
light N.W. breeze. The barometer (aneroid) at 9 p.m. was 
30°36, therm, 14°°7.” 

us far Col, Bulges; and now we have only to wait the 
arrival of Australian meteorological reports to ascertain whether 
south responded to north, as well as west to east, on the occasion 
of that remarkably isolated auroral display, abundantly observable, 
et observed by so very few persons, in this couatry on March 17 
ast. PIAZZI SMYTH 
15, Royal Terrace, Edinburgh, April 26 ° 
a 


— 


The Antiquity of Oceanic Basins 


I Ast much obliged to my friend Prof, Alex. Agassiz for 
reminding me that lus distinguished father, when reporting on the 
deep-sea dredgings carried on by the United States Coast Survey 
in 1866-68, explicitly endorsed the views previofsly pnt forth by 
Prof. Dana (to whom, however, he mad®@ no reference) as to the 

logical antiquity of the American Continent and the probable 

etermination of the general outlines of the present Continental 

elevations ang. Oceanic depressions at the very beginning of the 
formation of*mequalities upbn the Earth’s surfage. 
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Prof, Alex. Agassiz must have strangely misread that para- 
graph in my lecture in which I refer to the two deepest poe ra 
of tte Tuscarora if he supposes that I intended to cast any doubt 
upon their trustworthiness as indicating ‘‘depths considerably 
exceeding 4,000 fathoms.” ‘In the Official Report, now before 
me, these two soundings are thus recorded :— 

“No. 15: 4,643 oms. No specimen (of bottom). 
broke. Bottom not reached, 

“t No, 33: 4,655 fathoms. Nospecimen, Wire broke.” 

As there is no mention in the second case of the wire havi 
broken in reeling-in (which is stated in several other cases), 
as the length of wire run out corresponded almost exactly with 
that runsout in the first, it was not unnatural that I should sup- 

ose that the wire broke by its own weight without reaching 
Pettor. But I expresly cited these two soundings, incomplete 
though they were (no specimen of bottom havıng been brought 
up), as evidence in suport of nfy case that those “ gigantic pit- 
h&les,” in which extraordinary depths have been encountered, 
occur in regions of great Volcanic activity. 
~ 56, Regent’s Park Road, WILLIAM B. CARPENTER 

: N.W., April 27 i 


Wire 





Seeing by Electricity 


WITE respect to the letter of Messrs. Ayrton and Perry 
(NATURE, vol. xxi. p. 589), in which they propose to utilise for 
this purpose Dr. Kerr’s discovery of the rotation of the plane of 
polarisation of light reflected from the pole of a magnet, will 

ou allow me to give Pas some details of a repetition of Dr. 
Tears experiment which I made a year or two ago. 

I used an electromagnet consisting of an iron bar 2 feet 4 
inches long and 2} inches diameter, surrounded by 70 Ibs. of 
wire, and excited by ten Grove cells, 

The total double rotation produced, not by slightly altering the 
resistance, but by reversing the current, was never more than, 26' 
( ty-six minutes of arc). z 

o see this at all with a very delicate Jellett analyser, it was 

enecessary for the observersto increase the sensitiveness of his eye 

by sitting in “total darkness for some ten minutes before each 
observation. 

Your readers can judge what chance of obtaining visible 
changes of illumination there would be with “little” ets 
and mere variations in a current not powerful enough to fuse a 
selenium resistance. J. E. H. GORDON 

32, Elvaston Place, Queen’s Gate, S.W., April 22 





Ophiolepis mirabilis 


THE statement concerning Prof. Martin Duncan’s Ophiolepis 
mirabilis contained in the review of Prof, Lyman’s account of 
the Challenger Ophiurans was not intended to r@present an 
expression of opinion of the Reviewer upon the matter, but 
simply the conclusions of Prof. Lyman as expressed in the 
memoir under review. The matter was not cited as a question 
of mistake, but of difference of opinion between two experts. Prof. 
Lyman enters, in the memoir referred to, at some length into his 
reasons for considering Prof. Duncan’s species, as described, to 
be a trae Ophiopholis. This latter genus Prof. L thinks 
quite remote from Ophiolepis, in spite of the evidence adduced 
by Prof, Duncan. Iam sorry that I did not make it clear that 
I was eiting Prof, Lymans opinion and not expressing any 
judgment of my own. THe REVIEWER IN QUESTION 





The Omori Shell-Heaps 


DESIRING as much as possible to save space and avoid rhetoric, 
I shall beseontent to piy to the pith of Prof, Morse’s amusing 
diatribe contained gn NATURE, vol. xxi. p. 501, principally by 
p errea from, a ice Prehistoric Remains ig 

apan, y . Milne before t jatic Society of Ja 
and printed, together with a report o th Aa i E e 
to, in their Transactions, published in February last, which I 
received about a fortnight ago. . 

The main object of my note in NATURE, vol. xxi. p. 
to show that tHe antiquity claimed by Prof. Morse for 
motnds was not warrafited by the facts. In this view I am sup- 
ported by Prof. Milne, Dr. Faulds, and Mr. Aston, whose united 
authority I venture to prefer to that of the Salem zoologist. 

Prof? Milde examined a number of shell-moutils Jn various 
parts of Jepan, doth in Yezo, where the Aino race*&till flourishes, 


o, Vas 
Gaon 


and in the main island, including the Omori heaps, but he does 
not mention having met with any human rémains in any of them. 
Adverting to Prof, Morse’s conclusions from his examination of 
the umori shells, which may be briefly presented thus :— 

That changes have taken place in the relative abundance, size, 
and proportions of certain species and in the extinction of certain 


Species, 

Prof, Milne quotes from the Memoir: ‘‘ The modification in the 
relative size, &c., is profound, and seems to indicate” either a 
shorter period of species-variation than is commonly admitted, 
“or else that the deposits presenting these peculiarities have a 
much higher antiquity than had before been accorded them.” 
Prof, Milne (but then he is merely a ‘‘ Briton m Japan,” and 
gud such disposed, doubtless, in the eyes of Prof. Morse, 
to sneer at everything Japanese, shell-mounds included) ig 
inclined to think these modifications ‘‘in great measure due to 
the great changes which have been taking place in Yedo 
Bay during recent times.’ The italics are Prof. Milne’s, 
“,. . The bay is rapidly silting up. . . during the last 800 

ears large cities have sprung up round,its shores, all of which 

ave added something to destroy the purity of its shallower 
waters, All these causes combined are and have been makiig 
changes in physical conditions, and with them we sho 
naturally expect a rapid change in the faunæ which are dependent 
on them.” Further on a map is given showing the ancient coast 
lines at and near Yedo, and proving the magnitude and rapidity 
of the various successive encroachments of the shores upon the 
waters of the bay. 

Again, ‘‘ The conclusion to which I am led with regard to the 
shell-heaps is that they are of Aino origin . . . the positions 
which these shell-heaps occupy are on spots which we know ... 
were once tenanted by Ainos, and even down to the end of the 


twelfth century Ainos were living in Nipon.” By Nipon is 
meant, I presume, the main island. Imay add that I have often 
heard from Japanese of Aino colonies still existing in the north- 


eastern districts of the main island, but not di ishable by 
language, or customs, or otherwise than physically from their 
Japanese neighbours. The average advancement of the land at 
and near Yedo, Prof. Milne states as varying from 38 feet to 
2 feet per annum, which would account for the t distance 
of the Ômorj heap from the shore being attained in from some- 
thing under 100 to something over 1,000 years, Mr, Aston, in 
the course of the discussion which followed the reading of Prof. 
Milne’s a quote from the report in the Zrasssactions— 
“was glad to obsérve a tendency to diminish the antiquity 
which had been earlier assigned to these remains (from Omori) 
by some of the writers on the subject. Civilisation in Japan is 
a product of much more recent growth than in Europe, and we 
do not require to go so far back in order to meet with tokens of 
a primitive degree of advancement.” Mr, Aston then showed 
that in the middle of the eighth century a large portion of the 
main island was exclusively Aino. Dr, Faulds assigned ‘600 
yeara as the probable antiquity of the Omori heap,” and Prof. 
Milne in reply said that the rise of land variously evidenced 
round Yedo Bay, “taken in conjunction with the vast deposits 
of silt which are brought down by the various large rivers which 
flow into the bay, would make the changes in coast-line exceed- 


ingly rapid.” 

ith regard to the pottery of the Omori heaps, Prof, Milne 
says: ‘The designs are in very many instances similar to the 
designs which are carved by the Ainos of the -present day.” 
On this point Dr. Faulds’s testimony is more emphatic.’ ‘‘ The 
‘mat’ impressions figured by eProf. Morse in Plate V. Fig. I, 
are to be found repeated in the most recent pottery;” the 


types of pottery in the shell-heaps did not seem “‘ to be separated 
by any one well-marked character from contem pottery of 
alowgrade. The shell-hesps scattered along the old and recent 


coasts of Yedo Bay presented in their fragments of pottery a 
series of modifications leading up to recent times, and some’of 
the heaps may .be seen ift actual process of accumulation.” 
Further, Mr. ee of the Tokio Museum, the principal 
authority om the subject of Japanese pottery, decides that the 
“fremains .. . cannot be older than 1,000 years,” Dr. Faulds 
showed some coarse pottery of the day not dissimilar to that of 
*the shell-heaps, agd was not even p “to accept finally 
theebelief that the Ainos were the founders of these heaps.” 
From personal investigation of many remains of shell-heaps 
on fhe coasf-liffe and inland between Yedo and Yokosuka, I can 
“%orroborate Dr. Faulds’s statement. I do, However, believe 


that the heaps at Omori were the handiwork of Ainos, very 
s 
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possibly after they had come into contact with the Japanese, 
though some of the œher heaps I have seen were undoubtedly 
mised by the Japanese themselves ; in a few cases they appeared 
of quite recent accumulation. 

reat stress is laid by Prof. Morse upon the platycnemic 
tibiæ found in the heap. But platycnemic tibiæ, as Prof. Milne 
well points ®ut, are characteristic of the Aino race, and, I 
believe, though I cannot put my hand upon my authority, of 
other low-type existing peoples. 

The ‘extraordinary blunder” the usual ‘‘ Japanese tle- 
man,” has with patriotic promptness reproved me for making I 
cannot notice, for I have not hitherto seen any statement or 
correction of it. Butin saying that the eastern portion of the 
main island was probably peopled by an Aino race up to the 
fourteenth or fifteenth centuries, and in asserting that Yedo was 
hot founded until the close of the sixteenth century, I was not 
strictly accurate. The most valuable information to be extracted 
from native works is to be got at by reading between the lines, 
and, following this system, I have for my own part arrived at 
the conclusion that, up to the thirteenth or fourteenth centuries at 
all events, the country @ast of the Rokugo River was peopled 
by a mixed Aino and Japanese race, whom J believe to have been 
the builders of the mounds. Ota Dékuwan érected a stronghold 
upon the site of the present castle of Yedo about the middle of 
the fifteenth century, but the Valo Mask (cited by Mr, 
McClatchie, in his paper on the Castle of Yedo, 7+. Asiat, Soc, 
Japan, vol, vi. part 1) tells us that up to the end of the sixteenth 
century it “was merely a small fortification” overlooking, 
doubtless, an inconsiderable town consisting of a mere agprega- 
tion of villages. Jyeyasu made it his capital about 1590, and 

ve to the city the apt name of Yedo, or Door of the Rivers, 

hat Prof, Morse means by charging me and ‘‘so many of” my 
“ countrymen” with ‘‘ the wilful blunder of calling the principal 
city of the empire by its wrong name” I cannot imagine. Does 
he find in the practice some covert ‘“‘sneer” at things Japanese 
on the part of the “ordinary Briton”? Then is the ‘‘extra- 
ordinary American,” who sheds upon Salem its due supply of 
zoological-light, guilty of the same offence, for in his memoir he 
talks of ‘‘ the bay of Yedo,” “maps of Yedo,” &c, The fact is 
the expression “ Téla6,” invented by the successful party after 
the Revolution of 1868, would have been unrecognisable y 
many readers’ of NATURE, Again, Yedo ıs a J&panese word, 
and 7s the name of the city; T6kié is a mispronounced Chinese 
compound, meaning ‘‘ eastern capital,” and is, properly, a mere 
official designation, So under the Shéguns Yedo was often 
called by various Chinese styles, but never lost its name of Yedo. 

My belief that the mounds were swept away was founded upon 
a statement to that effect I saw in a Japanese newspaper since 
leaving Japan, after many years continuons residence, in January, 
1879. But whether my belief was right or wiong, I fail to 
understand how its expression could raise such ire in Salem, I 
sincerely trust that my inadvertence in not recognising the last 
plate of the memoir a3 a copper one will be forgiven, 

Lastly, Prof. Morse complains of my review, as he terms m 
brief note on his memoir, being written in some ‘‘spirit” whic 
he does not ‘now heed.” This is deplorable, for it was written 
simply in the #‘spint” of truth. ; 

e question of cannibalism is discussed in Prof, Milne’s paper 
in a most interesting manner. I would gladly give a résumé of 
his remarks on this portion of the subject, and answer some points 
I have left unnoticed both in the memoir and Prof, Morse`s etter, 
but I fear that I have already trespassed terribly upon your 


space, ° F, V. DICKINS 
Arts Club, April, 1880 i 


The Destruction of Insect Pests by Applicatioh of Yeast 


THE article on the destruction of insect pests, &e., in 
NATURE, vol. xxi. P. 447, by Mr. E. R. Lankester, contains 
st&tements upon which I beg to make some remarks :— 

“Prof, en has called attesftion to the old practice of 
destroying greenhouse pests by the application of yeast.” 

It is very interesting to me to hear that this is an eld practice. 
T had never known it, and would be glad to receive any notice 
where it is published, In the many letters which I megeived 
since the publication of my vamphlet, nobody fas mention 
that the use of yeast against greenhouse pests is a well-knt 
remedy, Mr. Hovey, fos fifty years the editor of the Magazine of 
Horticulture, a me that he never heard of it. After it gras 
suggested by me last year, the application of yeast has proved td’ 
be successful against Aphides, 





‘He imagines that the yeast-fungus enters the body of the 
insect on which it is sprinkled, and there produces a growth 
which is fatal to the msect-life.” . 

For the experiment with potato-b: ablished in m 
100 beetles collected the same darani ti the same ae 
divided into two parcels, and both kept in the same room. One 
parcel was sprinkled on three or four successive days, and most 
of those beetles died on the eighth day, the last one on the 
twelfth day. Of the other parcel all but three were alive and 
bright six weeks later, and more than 50 per cent. lived through 
the whole winter. I found in the dead ones, which had been 
sprinkled with diluted yeast, in the large sinus of the wings, 
spores of a fungus in quantity. The spores resembled those 
figured by Dr.: M. Reess,? Plate I., Fig. 15, ed, and were so 
numerous and so distinct that I could nat have been deceived, 
the more as I am familiar with the anatomy of insects and with 
the blood-fluid and its content, Not having studied, myself, 
fungi, I can only state that, after the” be€tles, having died inea 
manner which showed manifestly an infection, I discovered cells 
in the blood-fluid which certainly are not to be found in the 
blood-fluid of unpoisoned insects, and which are similar to the 

ones. 

It is a fact corroborated lately by Mr. A. Giard that a few 
spores of a poisonous in a comparatively large quanti! 
of water are sufficient to be proragaled. in caterpillars, whi 
are sprinkled with such water. There is no doubt that a mash- 
tub into which a diseased msect has once fallen will keep up a 
sufficient supply. Nevertheless when such spores are so common 
in mash that Dr. Bail, in using brewers’ yeast, succeeded in 
numerous experiments, and that here the use of dry top-yeast, ‘ay 
well as the use of compressed bottom-yeast, gave the same suc» 
cessful results, I believe that it is of no particular avail to culti- 
vate artificially Isaria spores in beer-mash. The recommendation 
to use simply yeast would be sufficient, and so it was given by 
myself : ‘‘ The general result of the most accurate investigations 
of the beer-yeast fungus is entirely opposed to the notion shat 
it can enter an insects body and odose a disease.” Iam per- 
fectly unable to find the publications alluded to, which, of 
course, would settle the question at ofce. Nothing in the size? 
and the form of the spores would prevent them from entering 
the body. 

The ingenious suggestion of a collection and cultivation of an 
insect’s disease-producing fungus was made and published in 
1874 by Dr. John La Leconte, from Philadelphia, 

Cambridge, Mass. H. A. HAGEN 





Recall of Sights and Tastes 


I THINK the following two facts, from my own personal 
experience, may be of some interest to Mr. Francis Galton. 

I. In 1835 I was appointed by the Venezuelan Government to 
organise the library of the University in this city. The collec- 
tion contained then about 8,000 different works, which I 
arranged and numbered on their backs, having no assistant but a 
servant forthe rough part of the labour, Since that time I have 
been head librarian, it being my duty to be at the library on all 
mornings, Sundays except It is natural that I should there- 
fore know the place of every book on the shelves; but in the 
case of the more important works, as soon as the title is 
mentioned I am able to recall to my mind the exact appearance 
of the books, with their corresponding numbers, the lettering 
being however much less distinct. It is no case of memory; for 
I cannot say what book is to be found under a certain number ; 
I must first have the image of the book, and afterwards I read 
its number, as if it were actually before my eyes. A considerable 
part of later additions to our library was numbered by the 
assistant librarian, as amongst these books there are but few 
which I can recall to my mind in the manner describ&l, 

2. In Mérida (a western state of Venerueda) the people use a 
eubstance called chimnd (pronounce cheemd), It is made with the 
juice of tobacco, ingpisssted to the consistency of syrup, and 
mixed with powdered vrao, or uicarboffate of soda, from a 
small lagoon near the village of “Lagunilla, not far from the 
toyn of Méfida, The chimó is black, and kept in small boxes 
made from the horns of cattle, When used a small quantity is 

t into the mouth outside the gums, where it is slowly dissolved 
by the saliva, and then swallowed down, Being myself pretty 
well accustomed to smoking cigars, I once felt desirous to try 

1B Untersuchn: über die ‘Alegholgihrungspilze” ron Dr 
Max Rea aar An Pr ma ` z Erp 
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this singular mixture, but with so bada result that from that 
time {nearly four years ago) the mere recollection of the experiment 
produces again not only the indescribably nesty taste of the 
chimd, but sometimes even the vomiting, which was the end of 
my first and only attempt tg use this luxury of the Merideftos, 
And for this very same reasgn I hasten to put an end to this 
note, A. ERNST 


Caracas, March 18 





Anchor-Ice 


THE formation of anchor-ice has atthacted a good deal of 
attention in Upper Canada, although I am not aware of any 
efforts having been made to describe theoretically the cause cf 
its formation. Prof, #1, Y. Hind, some time of Toronto, 
alludes to it in a paper read before the Geological Society (Proc. 
Geol, Soc., xxi. p. 128) ang I bYlieve the late Sir Wm. Logan, 
difector of the Canadian Geological Survey, also bronght the 
matter before the same Society, though I cannot trace up the 
paper, and Mr. Keefer, C.E., of Ottawa, read a paper on this 
subject before the Canadian Institute (Canadian Journal (new 
series), vin, p 173, 1862) - 

The conditions under which anchor-ice forms appear to be 
those mentioned by Dr. Rae, as far as my own observation goes, 
and Prof, Hind remarks, in the paper alluded to, that ıt is not 
uncommon for the seal-nets off the Labrador coasts to be frozen, 
in water as deep as 60 feet, and that the anchors of these nets 
frequently bring up masses of frozen sand. The most interesting 
question in connection with this subject seems to me to be, Does 
the ice form, from the precipitation of the very minute ice- 
particles, in passing over the rapids, or does the intense cold of 
the ground favom the formation of rase, as it ıs locally called, 
independently of the floatmg ice-particles passing over the 
stones? J have never known it to form on clay or alluvial 
bottoms. 

There is another form of anchor-ice to be found in the great 
norfhern lakes, which floats in large sheets at a considerable 
depth under the surface of the water. During the construction 
of a large breakwater on the Georgian Bay I had a great deal of 
trouble from large floes of this ice, which seemed to be floatin 
ın layers at various depths in water 14 feet deep. The loca 
opinion was that this ice was formed on the extensive rocky 
shoals which abound on that coast, and more particularly in the 
neighbourhood of the work dn which I was engaged, and that 
the floes became detached by storms and the hammering of the 
surface-ice upon them. Whatever may have been the cause of 
their formation, they were very destructive in their force upon 
the tunber caissons which were being 


Edinburgh, April 22 ALAN MACDOUGALL 


THE Sones or Brrps.—D. W., of Freiburg iù Breisgau, 
writes that Mr. C, C. Starling (NATURE, vol. xxi. p. 590) will 
find an elaborate paper, ‘‘ Ueber Vogelstimmen, &c.” (especially 
on their musical properties, with many notes), by Prof. Oppel, of 
Frankfurt-on-Main, in the monthly journal Der soologische 
Garten, February, 1871 (vol. xu. No. 2), published by the 
Zoologische Gesellschaft of that place. 





GEOLOGICAL SURVEY OF THE UNITED 
STATES 


e 

[F is now about a year since the Congress of the United 
States took seriously in hand the question of the 
national scientific surveys and made a complete reorgan- 
isation of them, consolidaniag the geological work into 
one genergl Geological Survey of the United States, under 
Mr. Clarence King ab director. Some time had neces- 
sarily to planes before much fruit could be seen from the 
new tree. It was especially needful in the first place to® 
justify the large expenditure of thonty required for the 
organisation, by showingethat not meiely pure science, 
but the industrial and commercial interests of the country 
were materially aided by the Survey. Consequently while 
ordinary Ses + dale has not been neglected, the 
chief, strength of the staff has been expended upon 
economic geology, and more especially on the deposits of 
rine lgad, silver, and gold. Some of the he piang 
stricts ki the West have beea very care exflored, 


and the results will be embodied in the Annual Report. 
It is understood that Mr. King’s general plan is: to 
arrange his forces in two divisions, one charged with the 
investigation of the economic geology, the other with 
general geology or the geological map. The second 
division will no doubt be mainly engaged in the Western 
States and Territories, which will be parcelled out into 
ee districts each under a special officer. Thus there 
will probably be a corps placed on the Pacific slope, 
another on the Great Basin, a third on the Plateau country, 
and a fourth in the eastern mountain ranges, or Rocky 
Mountains proper. But besides this general distribution 
of the staff there isan intention, we believe, to devote 
attention to special problems further east, and, in a most 
hberal and thoroughly scientific spirit, to employ for their” 
study the best geologists who can be found in these regions 
to undertake the duty. 

Rumours of this last branch of Mr. King’s scheme have 
been rife for some months past ig the Eastern States ; 
and, like most rumours, they have doubtless exaggerated 
the true state of the case. In arecent number of NATURE 
(vol. xxi. p. 197) attention was directed to his alleged 
proposal to extepd the operations of his staff not only over 
the Western Territories and other parts of the public 
domain, but also over the Eastern and long-settled States. 
In spite of the serious and emphatic protest made by Prof. 
Dana against this proposal, we spoke of the proposal 
itself as a kind of ake meant chiefly to flutter the geolo- 
gists of the East, but with no serious thought of claiming 
in any way jurisdiction in the Eastern States. It appears, 
however, that the Director, in answer to official inquiries, 
has written a letter, which has been laid before the Senate 
by the Chairman of the Committee on Appropriations, to 
be printed in connection with a joint resolution authorising 
the extension of the Survey. In this letter he states that 
the Survey as at present constituted, being understood to be 
limited in its application to the national domain or public 
lands, cannot possibly present a general exposition of the 
mineral resources of the whole country, and that in spite 
of its labours for their enlightenment, ‘‘the people of the 
United States must remain ignorant of the extent, nature, 
and broad practical relations of their mimeral posses- 
sions.” He therefore insists on receiving from Congress 
authority “to work over the whole United States and to 
study its whole economical geology,” summing up his 
arguments by declaring that “ briefly and finally, in my 
belief, the question of the passage or defeat of the resolu-, 
tion under consideration 1s the question whether it is or is 
not desirable and needful for the people of the -United 
States to thoroughly know the nature, extent, and uses of 
their mineral possessions.’’ 

In Mr. King’s view the work of his Survey should be to 
collect statistics of the annual output of minerals, to 
publish a yearly volume giving full information of the 
progress of the muneral industries, ‘‘to actually and 
directly aid in their development,” “to promote the wise 
and guarded influx of foreign capital,” and generally to 
study the mineral wealth of the country in its extent, in 
the relations of ofe kind of deposit to another, and in the 
relations of all the deposits to industrial and commercial 
progress, * 

Mr. King no doubt Knows intimately the temper of 
Congress, and understands precisely the tactics to be’ 

ursued to get from that body an appropriation bf 

340,000. Heis aware that he will be much more likely 
to gain his end by showing that he can augment the 
number of dollars in the national exchequer than by 
trying to persuade the legislature to believe in the import- 
ance ‘of discqvering the southern limits of the Northern 
Drift. He must*be allowed to be a better judge of how 
to get a large vote from Congress than any quiet on- 
looker here can pretend to bè Y& even from his own 
poiht of View there are some aspects of his letter to 
which, with all deference to his well-known tact and 
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great experience, objection may be taken. There surely 
was no necessity’ for the introduction of such state- 
ments as that the value of a mineral in one State 
might be dependent on a single chemical fact or deposit 
in a remote tate; that a New Jersey iron-founder may 
have to máx ore from Virginia with ore from Michigan, 
and procure his fuel from Pennsylvania and his fire- 
brick from Connecticut ; and that gold-seekers in Georgia 
would lack a personal knowledge of California. Does 
Mr. King suppose that the mining industry of his country 
will stand still until it is instructed by the Geological 
Survey? The mining owners and speculators are quite 
alive to everything likely to be for their interest, and may 
e be safely trusted to look after themselves. ‘The iron- 
corps of Wisconsin,” he says, “could never safely judge 
of a Pennsylvania ore, which was required to be mixed 
with the Wisconsin product, unless the two were investi- 
gated togefher and their direct relations studied.” But 
the Wisconsin corp? could perfectly decide as to the 
amount of metal in the ore ahd the extent and workability 
-of the deposit. The geological relations are unques- 
tionably most interesting and important, but ignorance of 
them is happily not fatal to a very thrivimg industry. 

The Director, it seems to us, does himself and his 
associates injustice in taking far too low a stand on which 
to urge the importance ofa truly national Survey. In 
dealing with a popular assembly it is of course necessary 
to show that a service for which large grants are de- 
manded has a real practical utility. But it 1s possible to 
carry this principle too far, and thereby to defeat its 
object. An acute Congressman might rise and object to 
such large appropriations being granted for what appeared 
to be mainly a work of statistics. “Mr. King’s letter,” 
he might argue, “puts great stress on the collection of 
accurate statistics of our mineral wealth. But we don’t 
need a corps of trained geologists with good salaries 
to scour the country, finding out how many tons of 
coal are raised here and how many ownces of gold 
have been crushed there. I can undertake to do all this 
at a fiftieth of the cost. All I ask is a couple 
of clerks and a free postage allowance. I would send 
a printed form to every mine-owner and district agent 
in the country, with columns in which to enter all the 
industrial particulars needed. And I would guarantee to 
lay before Congress as full and accurate a statement of 
our mineral oni put as Mr. King could do with his corps 
of geologists. Of course if Mr. King is going to make a 
scientific survey that is another matter. Let him set his 
corps to work on it, getting the most highly trained men 
he can find for the purpose. But it would be a waste of 
brain-power as well as of public money to employ 
scientific men to do mere clerks’ work. Let us have 
ander the Department of the Interior an office for 
mineral statistics, and leave the Geological Survey free to 
do proper geological investigation.” 

There is another part of Mr. King’s letter which to an 
impartial spectator of the discussion cannot but appear 
ominous of posyble evil. He states that it will be among 
the duties of his Survey “to actually and directly aid in 
the development of the mineral industry, and „promote the 
wise and guarded influx of foreign capital.” Our irre- 
pressible Congressman would no doubt exhaust his 
gloquence on this topic. “What!” he might exclaim, 
“‘are the geologists of the Survey not ony to collect 
statisties, but to be a kind of superior share-brokers and 
mining speculators? I wonder how much time they are 
likely to find for really geological work. I hope that they 
are men far above the love of filthy lucre, anxrous oply for 
their country’s good, intapable of taking a feg, utterly 
unbribable. Certainly their virtue will be put ta the 
proof. A mining cpmpany stamped with the approval 
of the Geological Survey wil no doubt Be fore easily 
floated into the market. On the other hand, a corf- 
pany whose claim is condemned as worthless by the 
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official authorities need not expectiits shares to rise in 
value. Such approval or condemnation will no doupt be 
naturally aoard by mining men as a purchasable com- 
modity. Even should every member of the Survey keep 
himself wholly apart from transactions of this kind, it is 
a misfortune that he should®ever be exposed to temp- 
tation and to the suspicion which the public know- 
ledge of that temptation so often and so unjustly 
arouses.” No one who knows anything of Mr. King and 
his associates will for a moment entertain such suspicions, 
but may resent the mere mention of them. Nevertheless 
the Survey would do wisely to avoid having anything to 
do with capital either foreign or domestic. It cannot 
too jealously guard its scientific refutation. So long as 
its labours are strictly geolggical it will be regarded with 
respect as an impartial tribunale ‘dhe moment it begjns 
to meddle with the monetary aspects ‘of mining it will 
occupy a lower place in public estimation. What is more, 
it will make enemies. Disc posiated speculators will find 
ample opportunity of revenge; and Mr. King may have 
a yearly struggle to get his appropriation. 

With the most cordial interest in the welfare of the 
newly-o 
upon a long, brilliant, and useful career, we would 
earnestly urge upon the authorities the desirability, nay, 
even the necessity, of concentrating as large a part of 
the force as possible upon the unsurveyed and only par- 
tially explored western regions. While this great work is 
in progress Mr. King will doubtless find ample oppor- 
tunity of keeping before Congress and the public the 
industrial aspects of the Survey, and of showing that, even 
ina pecuniary point of view, the annual expenditure of 
money is well bestowed. He may be able to make use of 
the active geological talent of the Eastern States to ai@ him 
in collating peceical sections apd in working out special 
problems of general interest and importamce. In the 
midst of these labours we do most sincerely trust he will 
see his way towards collecting material for a first general 
geological map of the United States. Nothing worthy of 
the name yet exists, and though many years must elapse 
before a detailed and accurate map can be issued, a very 
great boon would meanwhile be conferred, not only on 
geologists, but on the general public, by the preparation 
of a map (such as that published by the Lands Office) 
giving in condensed form the general results of geological 
investigation all over the Republic. ARCH, GEIKIE 





STONE ARROW HEADS 


MAN surmises have been offered as to how our pre- 

historic ancestors could have manufactured stone 
arrow heads before the uses of bronze or iron were known. 
Sir John Lubbock, Mr. John Evans, and other writers 
have suggested that the observations of travellers as to 
the mode pared by savage nations in similar work 
might possibly lead to some correct conclusions. Acting 
on this hint Mr. B. B. Redding had published an account 
of the manufacture as practised by the Cloud River 
Indians. Prior to the close of the Modoc war the Win- 
toons or Cloud River Indians were without firearms. Up 
to that time the few settlers who resided about the base 
of Mount Shasta made it a rule to permit no Wintoon to 
carry a gun. As there are no agricultural lands and no 
mines on the Cloud River the Wifitoons were left in 
almost undisputed possession of their prolific hunting- 
grounds and to the in&xhaustible supplies of salmon and 
trout with which that river abeunds. They had but little 
contact with the Americans until a station was established 
on their river by the United States Government for the 
taking of salmon eggs for sabes oes ven to this day 
very few of them have guns, and their princip&l reliance 
in the chase is upon their primitive but powerful bow asd 
arroys stone heads. The stone arrow head maker 
is still 2 of great importance'iil the tribe, and one of 


ised Survey and every desire to see it entez, 
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the best of these undertook to make, in Mr: Redding’s 
presence, a stone arrow head, using only such tools and 
implements for this se as were in use by the Indians 
before their contact with the white man. Promptly at the 
time appointed the old man, Consolulu, appeared, grey- 
haired, and though betwe@ sixty-eight and sevénty-two 
. he was still erect and vigorous. He brought, tied upon a 
deer’s skin, a piece of obsidian weighing about a pound, 
a fragment of. a deer’s horn, split from a prong lengthwise, 
. about four inches in length and half an inch in diameter 
and ground off squarely at the ends; this left each end a 
semicigcle, besides two deer prongs with the points 
ground down into ‘the shape of a square s pointed 
file, one of these beitg much smaller than the other, He 
had also with him some piecgs of iron wire tied to wooden 
handles and ground into ihe same shapes. These, he 
said, he used notvadays in preference to the deer prongs, 
simply because they did not require such constant sh 
, ening. Holding the piece of obsidian in the hollow of his 
left hand, he placed between the first and second fingers 
of the same hand the split piece of deers horn first 
-described, the straight edge of the split horn resting 
„against one-fourth of an inch of the edge of the obsidian, 
this being about the thickness of the flake he desired to 
split off, then with a small round water-worn stone which 
he had picked up, and which weighed perhaps a pound, 
-he with his right hand struck .the other end of the split 
deer's horn a sharp blow. The first attempt resulted in 
failure; a flake was split off, but it was at the same time 
shattered to fragments. The'next blow was successful, a 
perfect flake was obtained, and a third was equally so. 
Now squatting.on the ground, sitting on his left foot, his 
right leg extended in tailor-like fashion, he placed in the 
palm of his left hand a piece of thick, well tanned buck- 
skin ; it was thick but soft and pliablé; on this he laid the 
‘obsidian flake, holding it firmly in its place by the first 
three fingers of the same hand; the elbow was steadied 
on the left knee. In his right hand he took the larger of 
the two deer prongs and commenced to reduce one edge 
of the circular form of the flake to a straight line with the 
thumb of the right‘hand resting on the edge of the left 
hand as a fulcrum, The point of the deer prong would be 
‘made to rest on about an eighth of an inch or less, of the 
edge of the flake,:then with a firm pressure of the point a 
conchoidal ent would be broken out, almost always 
of.the size desired. This operation was repeated until in 
a few moments the. flake was reduced to a straight line on 
one edge; by rubbing this on the side of the deer horn 
the sharp edge was worn down. Next, the flake was 
turned end for end and the chipping renewed; when com- 
pleted care was taken that the cutting edge was left in the 
centre. It was now plain that the straight edge thus 
made was to be one side of the long isosceles triangle, 
the form of the arrowheads which is used by the tribe. 
The other side was formed in the same. manner and next 
the base. The.chipping out. of the slot by which the 
arrow head is'firmly gana by deerstendon to the shaft 
was the simplest and most rapid portion of the work. It 
had taken forty minutes.to spht the two flakes from the 
-obsidian mass and to form one of them into the arrow 
‘head., The detailed account of this most interesting pro- 
cess will je found, with illustrations, in the November 
number ót the 4 merian Naturalist. 


“REV. JAMES CLIFTON WARD, F.G.S. 


OvR geological reader? will learn with sincere regret 

i one of the most earnest of the band be Bit 
in this, countryspassed away on April 15, aged 37. Early 
adducing one forescience, Mr. Ward was sent to the 
Royal-School of Mines in 1861, studying in the Geological 
Division, and obtaining the Associateship in 1864. ‘In 
the follewingeyear he joined the staff of the Gg ent 
Geological’ Suryey, and was sen? down to the Yorkshire 

e 


coalfield, in the survey of which he took an active part. 
Underthe superintendence of Prof. Gréen he contributed to 
the elucidation of the geology of seven ordnance quarter 
sheets, including at least twenty-three maps of Yorkshire, 
on the scale of 6 inches to the mile, to many Horizontal 
and Vertical Sections explaining the structure ©f the coal- 
field, and furnished information included in the Survey 
Memoirs on the Dewsbury and Huddersfield district, 88, 
N.E., in 1871, the Burnly Coalfields in 1875, and the 
“ Geology of the Yorkshire Coalfield” in 1878, and was 
called before the Royal Coal Commission to give to 
them the results of his labours in that coalfield. In 1869 
Mr. Ward was transferred to the Survey of the English 
Lake District, then commencing under-the superintens 
dence of Mr. Aveline, and we henceforth see Mr. Ward 
in anew light. Hitherto conscientious work and indefati- 


- gable industry had alone characterised him; but so soon 


as he was surrounded by the scenery of thé Lakes, and 
breathed its exhilarating atmosph@re, he developed, in 
addition to these qualities, a rare appreciation of its 
beauties, alike present in sunshine and in storm, not far 
removed from that “being one with nature” that is so 
marked a charatteristic of the little band of poets which, 
in the time that has just gone by, have rendered this 
district, classic ground for the student of English literature. 
Keenly enjoying the impressions received from moor and 
mountain, the search after their origin, the elucidation of 
their past, and the restoration of their physical geology were 
ever present in his mind, pursued with a zest and an 
industry that only can be realised by those who have 
witnessed it. To pick up a line or clear up a doubtful point 
he would retrace his steps up the roughest and steepest 
ground, after a long day’s tramp, at a speed that proved 
the curiosity and interest that he felt in its solution, and 
after the longest and hardest day in the field we have 
seen him vokar at his microscope into the small hours 
of the night, whilst early the next morning he was ever 
ready for fresh expeditions, in which no fatigue could 
check his interest and no discomfort try his good nature. 
The results of his labours in the Lake District are em- 
bodied in the “ Keswick Quarter-Sheet” of the Geological 
Survey and the accompanying memoir on “ The Geolo 


‘of the Northern Part of the English Lake District,” pu 
‘lished in 1876, and in various official maps and araon 


as well as in papers in the Yournal of the Geologi 
Society, the Geological Magasine, Popular Science Re- 
view, Science Gossip, and NATURE. To more fully under- 
stand the history of the volcanic rocks of his favourite 
Borrowdale, he undertook a journey to Italy to study 
Vesuvius and other volcanoes in that region. He spared 
neither time, cost, nor labour in microscopic sections 
of rocks and their chemical analyses, to aid his results in 
the field, and though some German: petrographers have 
questioned some of his results worked out in the labora- 
tory, we doubt whether any future observer will be able to 
suggest any improvement or change in the elaborate net- 
“work of boundary lines covering the maps of the northern 
Lake District. e e è 

‘In his papers on the Lake District he pointed out 
the radiage arrangement of the ice from the higher 
grounds during the Glacial] Epoch, and the fact that though 


‘the rock-basins were scooped out by ice, the amount 


denuded is an exceedingly small proportion of the entine 
valley, which was the ay e of a long period of denuda- 
tion, and that the district afforded no evidence of a uni- 
versal ice-cap moving across it in one direction. In his. 
petrographical papers he deduces from “the liquid cavities. 
in quary-bearing rocks” that the granitoid rocks’ of the 
Lake District*wexe consolidated at a depth not greater 
tRar 30,000 feet. Comparing the modern volcanic rocks 
of Vesuvius and Naples with the old lavas of the Lake 
District and North Wales, he refers the fatter to the 
felstone group, and those of Cumberland to a grou 

midway between the felstone and the basaltic; in bo 
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Wales and Cumberland felspathic ashes being metamor- 
phosed into felstorfe-like rocks. 
Mr. Ward had always a ibe 2 bent towards educa- 


tional work, and lectures of his first given to a school 
audience, and afterwards before the Keswick Literary 
Society, were expanded and published as text-books 
(Elementary Natural Philosophy” and “ Elementary 
Geology,” 1872). Like the late Canon Kingsley with the 
Chester Society of Natural Science, Mr. Ward exerted 
an immense influence in attracting people to the pursuit 
of natural science, and in breaking down those trammels 
which prevent people of different ranks meeting for a 
common useful object; and not only increased the number 
eof members of the Keswick Society and put its museam 
in scientific order, enriching it with his own collections, 
but united the society with the other societies of the 
county, and formed them into the Cumberland Association 
—a society publishing a useful journal, In 1878 he left the 
Geological Survey and entered the Church, holding suc- 
cessively two cures under the Bishop of Carlisle: the first, 
a curacy at Keswick; ‘the second, the vicarage of Rydal. 
Thus in the shadow of Wordsworth’s home, surrounded 
by the mountains he loved so well, he cfosed his useful, 
respected, and sadly too short life. C, E. R. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 


A the recent meeting of the Institution of Mechanical 
Engineers four papers were read on subjects of prac- 
tical interest to engineers and men of science, viz, on 
Electric Lighting, by Dr. John Hopkinson, F.R.S. Re- 
marks on Chernofi’s papers on Steel, by Mr. W. Anderson 
of Erith. On Permanent Way for Street Tramways, with 
special reference to Steam Traction, by Mr. J. D. Larsen ; 
and on Water Pressure Engines for mining purposes, by 
Mr. H. Davey of Leeds. 

Dr. Hopkinson’s paper is divided into three principal 
parts. The first is a continuation of a paper read 
by the author in April, 1879, in which he exhibited 
by means of a curve the interconnection between the 
current passing through a dynamo-electric machine, 
the speed of revolution, and the electromotive force. 
Since the date of the author's earlier paper other elec- 
tricians have made experiments in the same direction ; 
notably Auerbach and Meyer in Germany, and Dr. Sie- 
mens, F.R.S., in this country. The results arrived at by 
these experiments are now given in a similar form to 
that adopted by the author for illustrating his own 
experiences. 

he second part of the paper deals with the brightness 
of the electricarc. It is common to speak of the bnght- 
ness of an electric light in terms of so many candles. 
The colour of the electric light is however different to 
that of a candle. Hence “the statement without qualifi- 
cation, that a certain electrf& lamp aad machine give a 
light of a certain number of candles,” “is wanting in 
definite meaning.” “Captain Abney (Proceedings of the 
Royal Society, March 1878) has given the results of 
the measurements of the red, blue, and actinic light 
ef electric arcs in terms of the red, blue, and actinic 
light of a standard candle.”« It has also been ascer- 
tained that the electric light under certain circum- 
stances gives very different intensities of brightness in 
different directions. These two facts, together with certain 
practical difficulties, haye rendered the measurement of 
the light emitted by the electric arc somewhat difficulf. 
In the second part of his paper Dr. Hopkinson desctibes 
the methods which àe has adopted for overcoming these 
difficulties, ` . . 

In the third section the author considers the efficiency 
of the electric arc, and concludes by, giving-a rule for the 


“measurement of the efficiency of any system of electric 
lighting in which the electric arc is used, the arc being 
neither exceptionally long nor exceptionally short.” 

Mr. Anderson’s remarks on Chemofi's papers on Steel 
are chiefly interesting as tending to direct attention to an 
almost unknown series of Bapers by a distinguished 
Russian metallurgist. Few men have had better oppor- 
tunities for becoming acquainted with the nature of steel 
than M. Chernoff. He has been for some years assist- 
ant manager of the celebrated Abouchoff Steel Works, 
close to St. Petersburg. At these works five different 
processes of manufacturing steel, viz., the old erucible, 
the Siemens crucible, the Bessemer, the Siemens-Maitin, 
and the Whitworth fluid compressed steel systems, may 
all be seen in operation. Visitors to the Vienna Exhibi- 
tion in 1873 will remember tht splendid specimenyof 
artillery, including a breech-loading forty-ton gun, which 
were turned out by this factory. The establishment is 

rovided with an admirable laboratory, with one of 

irkaldy’s testing machines, and with every appliance 
necessary for investigating the nature and properties of 
the metal. Under these circumstances any contribution 
to our knowledge of steel coming ‘from the pen of Mem 
Chernoff would probably well deserve the attention of 
English metallurgists. The first of the papers referred 
to was published in 1868, but was not translated into 
English till 1876. It deals with the chemical compositian 
of steel, the effects of introducing extraneous subjects 
into its composition, and the effect upon its properties and 
molecular structure of heating the metal up to various 
temperatures as high as the melting point, and then 
cooling it again from the melting point. 

In 1876 M. Chernoff published a paper on the Bessemer 
Process, “ which gives a number of interen analyses 
made at the Abouchoff works andelsewhere, and institutes 
a comparison as to the dimensions of apparatus, quantity 
of air required, and other details, in different countries 
and for various qualities of iron.” 

In 1878 he produced a paper on the Structure of Cast- 
Steel Ingots, which deals with the nature and’ origin (of 
the defects to be met with in ingots, and the proper 
method of obviating them. This paper also goes into the 
very important question of whether steel-castings do or do 
not require subsequent treatment under the hammer, and 
the author gives tables of experiments to show that by 
proper annealing ,steel-castings can be rendered “fully 
as tough? tenacious, and ductile as the forged metal.’ 

Mr. Anderson has done good service by translating 
these papers for the benefit of English readers, He 
notices at the beginning of his own paper that the 
Russian language is so little understood that it is only 
by accident that the labours of many very distinguished 
Russians became known in Western Europe. e com- 
mend this remark to the attention of -the editorial 
committee of the Institution of Civil Engineers. The 
Transactions of the Institution have for Some time been 
remarkable for the admirable series of abstracts of 
papers piblished in foreign periodicals. No English 
engineer can now complain that the scientific publications 
of other countries are inaccessible to him, therefore it 
seems the greater pity that any little difficulty about the | 
language should cause the labours pf Russiangsavants to 
have been overlooked. - ; 

The latter portion-of Mr. Anderson’s paper has nothing 
to do with M. Chernpff. It deals principally with the 
effect which occluded gases seem to pty in the hardening 
and tempering of steel, and afso considers the molecular 
changes, And the variations in the specific gravity of steel 
brought about by tempenng. On this ppint we should 
like to qraw the author’s attentioneto a most interesting 
series of expenments by Dr. Schott, a German, en the 
effect of tempering glass in oil; a résumé of which is to 
be faund ia the foreign abstracts gf the last_velume of 
“Transactions of the Institution. of Ciyil Engineers.” 
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A study of this paper may perhaps throw some light on 
the cqrresponding problems in the manufacture of steel. 

Mr. Larsen’s paper on the Permanent Way of Street 
‘Tramways is an eminenély technical production, and deals 
with the forms of rails and nature of sleepers and cross- 
ties necessary to secure not nly a pood and permanent 
road for the present system of traffic, but also one which 
can be readily adapted to steam traction, whenever 
sufficiently perfect steam traction shall have been intro- 
duced to the place of horses, 

Tramways have not hitherto succeeded in earning 
the sympathy of those sections of the public who travel 
in cabs and carriages. Owing to the peculiar kind of 
rail used, and the imptrfect manner in which the tram- 
way proper has been combingd with the paving of the 
Hie aka road, street welticles have experienced a very 
nasty and injuriofis species of wrench and jolt, when 
crossing the rails, which, besides being very uncomfortable 
to the occupier of the carriage, is also extremely injurious 
to his wheels. In addition to this drawback the earlier 
tramways were laid on a very bad system. They rapidly 

ot out of order. Owing to the spikes which fastened 

wn the rails having been driven down from the upper 
side, the rain used to percolate downwards between the 
spike and its holding in the sleeper, so that the wood of 
the latter became soft, and spike and rail consequently 
worked loose. In fact, in the older tramways it was the 
exception to find a rail in good order. The difficulty of 
setting the paving stones properly in the neighbourhood 
of the longitudinal timber sleepers was so great that 
the surface of the roadway almost invariably settled 
down thereabouts into a continuous longitudinal depres- 
sion, which 'in wet weather became a stagnant ditch, 
not Snly unsightly, but extremely inconvenient to foot 
passengers and ordinary fraffic. Mr. Larsen in his paper 
describes thewarious inventions and contrivances brought 
out by himself and other engineers for the purpose of 


“remedying these drawbacks, and of making the permanent 


way so secure and rigid that it can be used at any time 
for steam traction. 

The author does not refer to one of the greatest 
novelties in permanent-way construction, viz, the glass 
sleepers brought out by Mr. Lindsay Buckill and Mr. W. 
Siemens of Dresden. These sleepers have been laid 
down for some time past on a section of one of the 
Metropolitan tramway lmes, and appear to have answered 
their purpose most successfully. The fact that glass 

foverbially the most brittle of substances, could be used 
or such a purpose, might strike most people with surprise ; 
but readers of Dr. Schott’ s paper, referred to above, will 
have learned that by suitable tempering glass may be 
made, mass for mass, stronger than steel, and practically 
unbreakable. We understand that the success attained 
in the construction of glass sleepers has recently been so 
great that it is now proposed to make broad longitudinal 
sleepers with a groove in the upper surface which shall 
combine in themselves the functionseof rail and sleeper, 
and do away with the necessity for separate iron rails 
with their fastenings, joints, and other concomitant 
complications. 

r. Henry Davey’s paper on water-pressure engines 
for mining purposes would scarcely be understood without 
reference to the ae and illustrations made use of 
by the author. Its tharacter is moreover so essentially 
technical as to render it unsuited foy reproduction in this 
journal, ° 





NOTES ° 

We take the following,from the Zimes ;—The following are 
the names of the fifteen candidates for the Fellowshi§ of the 
Royal Society selected by the Council and recommended for 
election (Thursday, Juneg3, is the day appointed fag the elec- 
tion) +—Dr, Clifford Allbutt, Prof. J."Attfield, Mr. 1, E. Blan- 









ford, the Rev. W. H. Dallinga, Mr. Thigelton Dyer, Lient.- 
Col. Godwin-Austen, the Bishop of Limerick, Prof. D. E. 
Hughes, Mr. H. M. Jeffery, Prof. F. M’Coy, Mr. J. F. Moulton, 


Prof. C. Niven, Dr. J. Rae, Prof. J. E. Reynolds, Dr. W. A. 


Tilden. ry 


Pror. BAYLEY BALFOUR returned last week from Socotra, 
with considerable botanical and zoological collections made 
during his necessarily very brief visit. He obtained dried 
specimens of 500 species of flowering plants, and four cases of 
living specimens, besides a large plant of the Dracena, which 
yields the dragon’s blood of Socotra, and which, till recently, 
was qnite unknown to science. He attempted to convey with 
him through Italy a small case of succulent plants of special 
interest, but it was stopped at the Custom House at Brindisi, 
and unless it finds‘its way to England by the sea ronte, its 


contents are of course lost. m 


WE regret to learn of the death, after a short illness, of Mr. 
W. H. Holloway, F.G.S., of the Geological Survey of England 
and Wales, 


THE Portuguese Naturalist Anchietta bas recently sent from 
Africa 2,000 specimens of birds and 1,000 reptiles, fishes, insects, 
and other animals, besides numerous specimens of plants and rare 
minerals, ‘They are intended for the Polytechnic Museum of 
Lisbon, 


Tu: Newcastle Chronicle announces the death, at Gosport, of 
Mr. Thomas Atthey, a naturalist of considerable reputation. 
Although living in comparative obscurity and quiet, he was well 
known and highly esteemed in learned circles for his researches 
in and contributions to that branch of science to which he was 
so much attached, his position being very much akin to that of 
Thomas Edwards. 


Tue Zrish Farmers’ Gasette understands that Prof. Baldwin is 
about to retire on a well-earned pension from the appointment 
he has so ably filled for many years as Superintendent of the 
Agricultural Department of the National Board, Dublin. 


Tux Dharwar correspondent of the Bombay Gasete gives a 
graphic account of a thunderstorm which occurred on March 24. 
last, and was accompanied by a fall of some very heavy hailstones. 
“The storm,” the correspondent states, ‘‘ was ushered in by the fall 
of some extremely heavy haul, several of the largest stones, which 
were spherical in shape, measuring no less than sine or ten inches 
in circumference. We did not himself see these}monster hail- 
stones, but he vouches for the accuracy of this statement. He 
picked up several hailstones, however, himself, which were the 
size of Tangier oranges. {Accompanying this storm of hail 
were thunder and lightning, both on a grand scale, the latter at 
times being very vivid. After the hail came a heavy downpour 
of rain, and the whole affair was over by about 8 p.m, One 
piece of ice was pickasl up about“five inches long and pointed at 
one end.” ‘The correspondent who sends us this writes: “It is 
a pity that these remarkable hailstones were not more closely 
examined and measured. Of eourse there are cases on record of 
still larger stones having fallen, especially in tropical countries.” | 


e THE programme of the anneal meeting of the Iron and Steel 


Institute, to be held on May 5, 6, and 7, has just been issued. 
The Bessemer*medal for 1880 is to be presented to Sir Joseph 
Whitworth, and among the papers to be read and discussed are 
the follévfing :—g‘ On Hardening Stéel, its Causes and Effects ;” 
“ Physical Changes Occurring in Iron and Steel at High Tem- 
peratures ;” “* Manufacture of BessemereSteel and Ingot Iron 
from.sPhospheric Pig;” ‘‘Dephosphorisation of Iron at the. 
Hördeworks, Germany;” ‘Reactions in the Open-hearth 
Provess ;” ‘Improved Method of Utilising By-products in the 
° 
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Manufacture of Cake; ” and ‘‘ Improved Apparatus for Analysing 
Blast Furnace and other Gases,” 


Pror. Humpsry, F.R.S., has beén appointed Rede Lecturer 
for this year. 


A RUMOUR has been spread in all the French papers and in 
some of our English contemporaries, that a war balloon had 
exploded at Meudon, and an officer with some privates severely 
wounded. We are happy to be able to state on official authority 
that this statement has no ground whatever, in spite of its 
precision. 


M. BIscHoFFSHEIM, the well-known Paris banker, a native 
of Amsterdam, is to be naturalised, without being subjected to 
the usual formalities, as a compliment for his mnnificence 
towards scientific and other objects. 


Tux elections for th8 Superior Council of Public Instruction 
in France took place last week. The Institute sent five dele- 
gates, one from each class, the College de France two professors, 
the Museum of Natural ¿History one, the Polytechnic School 
one, the Normal School two, the Conservatoire des Arts et 
Métiers one. The other delegates were selected all over France 
by the several delegations of private teachers voting by categories. 
The counting of these votes took place at the Ministry of Public 
Instruction, Amongst the delegates are M. Jules Simon, the 
former Minister of Public Instruction, M. Bertrand, the Per- 
petual Secretary of the Academy of Sciences, M. Fremy, the 
former President of the Academy of Sciences, M. St. Claire 
Deville, M. Berthelot, M. Hervé-Mangon the Director of the 
Conservatoire of Arts, and M. Laussedat, the former Director of 
the Meudon Aeronautical School. 


THE Daily News states that we have to thank the heliograph 
again for an important message received from General Stewart, 
and announcing the result of an attack on our ftoops, in which 
the enemy seems to have suffered severely. The message is dated 
Camp Ghuzni, April 22, and was received at the India Office 
the following day. It is very probable that the news could not 
have been brought so speedily by electric telegraph. The helio- 
graph does not require the route to be kept open. The line of 
communication cannot be cut, for the simple reason that the sig- 
ualling takes place over the heads of the enemy, and the sta- 
tions required are but few and far between. A 10-inch mirror, 
and this is the diameter of the ordinary field heliograph, is 
capable of reflecting the sun’s rays in the form of a bright spot, 
or flare, to a distance of fifty miles, the signal at this intervay 
being recognisable without the aid of a glass. That is to say, 
two trained sappeis, each provided with a mirror, can readily 
speak to one another, supposing the sun is shining, with an 
interval of fifty miles between them, provided their stations are 
sufficiently high and no rising ground intervenes to stop the rays, 
The adjustment of the military heliograph is a very simple 
matter, An army leaves its bast where a &eliograph station is 
located, and after travelling some miles desires to communicate 
with the stay-at-homes, A hill in :the locality is chosen, and a 
sapper ascends with his heliograph, which is simply a stand 
bearing a mirror swung like the ordinary toilet looking-glass, 
except that besides swinging horizontally it is also pivoted so as 
to move vertically as well. Behind the mirror, in the very centre, 
a little of the quicksilver has been removed, so the sapper 
can go behind his instrument and look through a tiny hole in it 
towards the station he desires ‘to signal. Having sighted the 
station by adjusting the mirror, he next preceefls to set up jh 
front of the heliograph a rod, and upon this rod is a mo%able 
stud. This stud is marfpulated like the foresigit of a rifle, and 
the sapper again, standing behind his instrument, direct? the 
adjustment of this stud until the hole in the mirror, the stud, apd 
the distant station are ina line. The heliograph is then ready 
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to work, and in order to flash signals so that they may be seen at 
a distance, the sapper has only to take care that his mirror reflects 
the sunshine on the stud just in front of him. 


AN open competition for one situation of Junior Second 
Assistant in the Herbarium, Rofal Gardens, Kew, will be held 
in London, under the following regulations, on Tuesday, May 25, 
1880, and following days. No person will be admitted to the 
examination from whom the Secretary, Civil Service Commis- 
sion, has not received, on or before May 15, an application on 
the prescribed ‘form, The examination will be in the following 
subjects, viz :—-(1) Handwriting, (2) Orthography, (3) Arithmetic - 
(elementary), (4) Elements of Systemati¢ and Structural Botany, 
(5) the naming of plants by the British Flora, Candidates will be 
required to show what preliminary training or technical educagion 
they have undergone to qualify themselves for a situation of 
this nature, and they must satisfy the Civil Service Commissioners 
that they possess the special qualifications necessary for the office. 
The salary of the Junior Second Assistant in the Herbarium is 
too/, per annum, rising by annual increments of ro/, to 150. 
per annum, 


Suocxs of earthquake were felt at Nice at 2 p.m. on Sunday. 


THE Municipal Council of Paris have visited the peninsula of 
Gennevilliers, to ascertain the results of irrigation with the dis- 
charge from the sewers, These have been found splendid, and 
the agricultural population of the district is very well satisfied. 
with them. Other lands are to be found for utilising the remain- 
ing pat of the sewage of Paris, The city engineers proposed to 
irrigate land in the vicinity of the forest of St. Germain, but the in- 
habitants have sent petitions against the project, and deputftions 
have met the Municipal Council, Ay all events, it is supposed 
the opposition will be overrnled by the city authorities, unless 
Parliament vetoes the further extension of sewage irrigation. 


News has just reached Shanghai respecting the progress of the 
scheme for establishing a woollen manufactory at Lanchow-fu, . 
in the extreme north-west of China Proper, to which we alluded 
about a year ago. Mr. Hagge, one of the foreigners employed 
at it by the Chinese Government, has just returned to Hankow 
and Shanghai 3 he states that no difficulty is experienced by the 
natives in working the machinery, and that the sheep’s woo! sup- 
plied is of the finest quality, a great deal of camels’ wool also being 
used. It*is perhaps worthy of note that the Chinese in that 
region live almost entirely on meat and wheat flour. Mr. 
Hagge’s journey from Lanchow- sy to Hankow occupied fifty- 
two days. 


From the Yazan Herald we o gather some particulars respecting 
the earthquake at Yokohama on February 22, the most serious 
one which has occurred in Japan since 1855. The Government 
some years ago, established the necessary apparatus at Tokio for 
registering the duration, force, &c., of earthquakes, by which it 
appeared that the first shock took place at oh. 49m. 223. a.m., 
and lasted fourteen seconds; the second was at oh. Som 
192., and lasted only six seconds, but it was far more severe 
than the first, and did much damage. There was a third and 
jess violent shock thirty seconds laters but no red@rd is given 
of its duration, The index of the stenograph showed that the 
second shock was from N.N.W. to S.S.E., and the force of the 


shock was registered’at 7 degrees. $ 


e 
THE Regert of the Geological Association for 1879 complains, 
like the recent reports of other societies, of the few additions to 
its membership during the past year, np doubt’ mainly owing to 
the genertll depression. The Society now numbers 415 members. 


Frou Tokio, Japen, we have received a little pamphlet on 
t Tapinas Z Metric, and English Weights and Measures,” by 
Mr, Edward Kinch, compiled for the use of the students of the 

e 
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The tables include 
mensur&tion and mechanical formule, and physical, chemical, 
and physiological memoranga and constants, 


“ Nores on the Alluvial Drift Deposits of the Trent 
Valley near Nottingham,” is the title of a lecture to the Not- 
tingham Naturalists’ Society by Mr. James Shipman, published 
by Norris and Cokaigne, of Nottingham. 


Imperial Agricultural College of Tokio. 


No. 1 of the Transactions of the Cremation Society of England 
has been jgsued by Smith, Elder, and Co. ; it contains a short 
history of the subject of cremation at home and abroad, up to 
the date of the sixth annbyersary of the Society, on January 13 


of this year, 


s 
A$ proof that fat is formed from albumen, the affirmation of 
Blondeau (inter alia) is sometimes cited, that in the cellars at 
Roquefort the albumen of the cheese kept there is changed to 
fat by action of the fungus present. This has been often doubted, 
and recently Herr Sieber has given (Yournal fiir praktische 
Chemie, Bd, xxi, p. 203) experimental evidence of its falsity. 


P aame analysed fresh cheese, cheese that had remained’one month 


in the cellar, and quite old cheese. His figures prove that the 
most marked changeiwhich cheese undergoes in ripening ‘is the 
loss of water. The proportion of fat remains unaltered, if only 
the diy substance be considered. (The apparent increase of fat 
represented in the three percentage figures 27°41, 31°23, and 
40°13 is due to diying.) The second essential change of cheese 
in ripening consists in the decomposition of albumen; the casein 
passes into a series of decomposition-products, which are pretty 
similar to products of putrefaction in the first stages of putre- 
factivé fermentation, But these analyses show no transforma- 
tien of albumen into fat. è 


From a circular which has been sent us‘we learn that the 


*« Studies from the Biological Laboratory of the Johns Hopkins 


University,” will appear in parts from time to time as sufficient 
material accumulates; and will contain original papers upon 
Physiology, Animal and Vegetable Morphology, and Embryo- 
logy, published by members of the University in different 
scientifio journals, and other papera which are not printed else- 
where, The publication will be based upon the investigations 
made by members of the University in the biological laboratory, 
and in the marine zoological station of the University. Each 
part will contain about 100 pages, and four parts will make a 
volume, The first volume is now complete, and contains 519 
pages, and 40 plates, besides illustrations in the text: with the 
following table ‘of contents, Vol. I., part 1, contains :—The 
normal respiratory movements of the frog and the influence upon 
its respiratory centre of stimulatlon_of the optic lobes, by H. 
Newell Martin, The development and regeneration of the 
gastric glandular epithelium during foetal life and after birth, by 
H. Sewall, The influence of stimulation pf the midbrain upon 
the respiratory rhythm of the mammal, by H, Newell Martin 
and W. D. Booker, The botanical relations of Trichophyton 
tonsurans, by I, E. Atkinson. Preliminary observations upon 
the development of the marine prosobranchiate mollusea, by 
W. K. Brooks. With feur plates and three illustrations in the 
text; price 1 dollag, Vol. I. part 2, contains:—On the 
respiratory fanction of the internal intercostal muscles, by H. 
Newell Martin and Egward Mussey Hattwetl Observations on 
the physiology of the spinal cord, by Isaac Ott. On the effect 
of two succeeding stimuli upon muscular contractions by Henry 
Sewall, On the,so-called heat dyspnoea, by Christian Sihlef, 
A self-feeding chronograph pen, by H, Newell Martin. Obser- 
vationseupon the early stages in the development of the fresh- 
water pulmonates, by W. K. Brooks. The development of 
Amblysttha prluctatum, by S. F. Clarke. With twelvg plates ; 
price r dollar, Wol I, part 3 (Chesapeake Zoologital Labora- 


tory; scientific results of the session of 3878), contains :— 
Introductory, by W. K. Brooks. Land Plants found at Fort 
Wool, by N. B. Webster. List of animals found at Fort 
Wool, by P. R. Uhler. The development of Lingula, by W. K. 
Brooks. Lucifer typus, by Walter Faxon. The deyelopment 
of Gasteropods, by W. K. Brooks. Thedevelopment of Squilla, 
by W. K. Brooks, With thirteen plates; price r dollar. 
Vol. I, part 4 contains :—The development of the American 
oyster, by W. K. Brooks, The acquisition and loss of a food- 
yolk in molluscan eggs, by W. K. Brooks.. With eleven plates; . 
price r dollar. The editors wish to exchange this publication 
with the publications of scientific societies and scientific journals, 
The publishers are J. Murphy and Co.,, Baltimore, Md., 
U.S.A. 


THE Revue Scientifique for April 24 has a long essey by M. J. 
Thonlet, on the Mineralogy of Homer, e 


Mr. MOSELEY asks us to state that in the report of his lecture 
on Deep-Sea Dredging and Life in the Deep Sea (NATURE, 
vol, xxi, p. '543), #‘Four-elevenths, or nearly three-fourths,” 
should stand ‘‘ eleven-fifteenths,” «.7.A, 


Tur additions to the Zoological Society’s Gardens during the 
past week include a Cape Hunting-Dog (Zycaon pictus) from 
South Africa, presented by Mr. C. Ernest Pope; a Vulpine 
Phalanger (Phalangista vulpina) from Australia, presented by 
Capt. Fife; a Green-Winged Trumpeter (Psophia viridis) from 
Maranham, presented by Mr. R. M. Hyde; a Blue-fronted 
Amazon (CArysotis estiva) from South America, presented by 
Miss E, Bentley; a Black Scoter (demia nigra), European, 
presented by Mr. J. E. Harting, F.Z.S. ; a Long-Eared Owl 
(Asio ofus), European, presented by Capt, C. A. Lumsden; a 
Stump-Tailed Lizard, (Zrachydosaurus rugosus) from Australia, 
presented by Caft. J. Thomas; a Common Adder ( Vigera berus), 
British, presented by Mr. W. H. B. Pain; a Drill Baboon 
(Cynocephalus lencopheus from West Africa, deposited; two 
Common Seals (Phoca vitulina), British Seas, purchased; two 
Jameson’s Gulls (Larus jamesoni), bred in the Gardens, 


OUR ASTRONOMICAL COLUMN 


THE Great COMET or 1843.—Now that the identity of the 
southern comet of the present year with that which excited such 
unusual attention in almost all parts of the globe in March, 1843, 
is pretty well established, it is not without interest to recall the 
circumstances under which the comet then made its appearance, 

There were vague reports that the tail had heen remarked 
before the perihelion passage (February 27) at Bermuda, Phila- 
delphia, and Porto Rico on February 19, 23, and 26, and, accord- 
ing to Encke, the German newspapers had a notification from 
New York, that the comet was seen as early as February 5, and 
six days later was observed near § Ceti. ese statements did 
not receive confirmation. The first definite observation of the 
head of the comet,®and the only one previbus to perihelion 
passage, was claimed to have been made a Capt, Ray, 
and ig descrdbed in a letter from Mr. Mitch of Nantucket, 
published by Prof. Peirce, the well-known American geometer., 
Capt, Ray is said to have been ‘‘a man of sound judgment, a 
very accurate observer, and coirect man.” He says he saw the 
comet nearly at midday at Concepcion, S.A. ; at rx a.m. its 
bearing from the sun was almost precisely east, with very little 
perceptible sguthing ; ‘‘he did not measure the angle, his instru- 
ments being on board of the ship, some distance below the city ; 
but he took great pains to estimate the apparent distance, and, 

ing so hear the sun, thinks he hasedone it very nearly,” as Mr. 
Machen reported, ° The comet's “distance from the sun was 
only five minutes, or one-sixth of the sun’s apparent diameter.” 
It is not easy to understand how-an dbject could have been 
detetted without instruments, at a distance of only five minutes 
from the sun’s limb, and it is certain that the elements which 
represent the observatigns after perihelion very closely, place the 
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comet at 1x a.m. at Concepcion on February 27, much further 
distant 3 according,to Hubbard’s parabolic orbit, the comet was 
then 1° 55 from sun’s limb, and its hourly motion at the 
time was — 154 in right ascension and + 4''5 in declination ; 
Prof. Peirce remarked, ‘the Concepcion observation, if it was 
made with anything of the accuracy which might be expected 
from Capt. Ray, exhibits a decided anomaly in the nature of the 
© forces to which the comet was subjected during its perihelion 
passage,” and it is only in this connection that the observation 
requires to be noted ; there still remains the difficulty of explain- 
ing how Capt. Ray’s attention could have been called to an 
object distant only 5’ from the sun’s limb. 

On February e head, with a tail several degrees in length, 
was observed at noonday in various parts of Italy, off the Cape 
of Good Hope, and at different points in the United States, and 
in Mexico, Bianchi, writing from Modena, states that on this day, 
the’sky having been perfectly clear up to noon, great numbers of 
persona at Bologna, Parma, at the Villa de Colorno, and at Genoa, 

m 10h, 45m.to 11h.45m., saw ‘‘a kind of star,” a little distance 
from the sun to the east, which shone very vividly—‘‘ malgıé la 
proximite apparente*dh soleil dont il fallait seulement se mettre à 

’abris de la vue directe par l'interposition d'une mureille ”—: 
which a ht tail extended towards the east for four or five 
degrees, passengers and others on board a vessel, then off 
the Cape of Good Hope, remarked the comet distinctly about 
the same hours, and rather later, as we have mentioned, it was 
discovered at different places in the United States. The only 
observations of position made there which have any pretensions 
to accuracy were obtained by Mr. Clarke of Po: d, Maine, 
who measured the distance of the nucleus from the sun’s limb 
soon after 3 p.m. Mr. Bowring, at Chihuahua in Mexico, took 
with a sextant double-altitudes of comet and sun on the same 
afternoon, Unfortunately, notwithstanding the comet was so 
widely observed in Italy, its place was nowhere accurately fixed, 
but motion was detected, as a from a letter of Amici to 
, communicated by the latter to the Paris Academy. Amici* 
wrote that his son, traversing the Place Calderini at Bologna, 
remarked a group of persons whose attention was directed to a 
comet. He saw it as a luminous mass, distant from the sun 
eastward more than two solar diameters. When viewed with 
an opera-glass it resembled a small flame, with ill-defined 
contours, e times as long as broad, very luminous on the side 
next the sun, and a little smoky to the east. Ati p.m, its posi- 
tion was south of the sun’s lower limb; ‘‘at 3 p.m. its motion 
towards the east had already produced a decided displacement.” 

The tail was remarked on the evening of March r in southern 
latitudes, and on March 5 precise observations of the nucleus 
were commenced after sunset at the Royal Observatory, Cape of 
Good Hope; the nucleus had been seen at Buenos A two 
days earlier., The tail was detected at Lisbon on March 8, and 
the nucleus on March 12. At Montpellier M. d saw the 
comet on March 11 at 7h. 15m., and described its light as of a 
“couleur rouge, trés-prononcde ;” this redness, he states, was 
equally noticeable on March 13, but on the following evening 
the train was white. The ruddy colour was disputed by other 
observers, 7 

In those pre-telegraphic days we were without intimation of 
the comets appearance before March 17, on the evening of 
which day in this country, as in most parts of Europe, the tail 
attracted general attention. It was considered at the time that 
the only certain glimpse of the nucleus obtained in England was 
by Sir John Herschel, at Hawkhurst, Kent.3 


"= e 

THE COMET ‘1880 6 (SCHABERLE, APRI 6).—Admiral 
Moucher, Director of the Observatory of Paris, has communi- 
cated to the Academy of Sciences observations 8f the comet 
detected at Ann Arbor, Michigam, made by MM. Henry and 
Bigourdan on April 8, 12, 16, and 18. Thecomet has a nucleus 
as bright as a star of about 11m., and a fan-shaped tail of 
Aes 4e anom the observations of April 8, 12, and 18, Mr. 

i deduced the following rough approximation to the 
elements of the comet’s orbit :— ° 


Perihelion passage 1880, July 17°8675 G.M.T. 
2 es 


Longitude of perihelion ... ... na e. $a 100 44 {i 
” ascending node ... ; 260 I9 

Inclination te ore sse mee e oa ee 57 28 

Logarithm of perihelion distance ... ... ...,0°2137% 


Motion—retrograde. 
A calculation by MM. Holetschek and Zglbr of Vienna, founfed 
e 
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on observations of April 10, 11, and 13, give the date of peri- 
helion passage, June 11, and the dongitade of perihelion ipa! 49 
but it is a case where these elements are not likely to be accurately 


fixed by the earlier computations, : 

The following positions are detivell from the above orbit :— 
rab GMI. aad W.P.D. nieaoe sey 
apil 30 e a 6 14°9 22 49 0°3374 0°2872 

ay 2... .. 6 15° 24 5 

4 ves vee & 5" 25 18 0°3453 o'2810 
vee 6 164 26 30 
8... 6 172 27 40 0°3531 0°2750 
e 
GEOGRAPHICAL NOTES 


s 

THE medals annually given by tRe Rbyal Geographical Soœiety 
for competition among the principat public schools have been 
awarded as follows :—Physical Seography (Examiner, Com- 
mander V. L, Cameron), Gold Medal, David Bowie, Dulwich 
College; Silver Medal, A. L, Humphries, Liverpool College. 
This medal was awarded by the Examiner to F., Taylor Sharpe, 
of Liverpool College, who gained it in 1879, and was, there- 
fore disqualified. 
Erasmus Ommanney), Gold Medal, Frederick Jas, Nay 
Dulwich College; Silver Medal, Theodore Brooks, London 
International College. 


AT the meeting of the Geographical Society on Monday 
evening, the Rev. C. T. Wilson, of the Church Missionary 
Society’s N Expedition, who has just returned to England 
from Lake Victoria, read a paper on Uganda and its people. 
The three Waganda chiefs who had accompanied him and Mr, 
Felkin were present at the meeting. After recording his move- 
ments since 1876, Mr. Wilson gave a general description of the 
physical aspect, climate and products of U adding, some 
remarks on the people, their constitutional arrangements, the 
tenure of land, &c. Since Capt. Speke’s time there had beema 
considerable improvement among the Waganda,’ who had taken 
to wearing cloth, and had become very teachable, some leaning, 
to speak ic and read Swahili in the Roman character, at the 
mission station. The folk-lore and treditions of the country 
afford a very promising field for research, and Mr. Wilson gave 
an amusing instance in the reputed adventures of one Kinto with 
the gods, The language belongs to the Bantu group, and is an 
agglutinative one. It has, of course, to be reduced to writing 
by the missionaries, who have found twenty-four Roman letters 
sufficient for the purpose. Mr. Wilson stated that he had made 
a collection of 5,000 words, as well as of fables, stories, and 
songs, Reverting to the subject of geography, Mr. Wilson 
ayerred that German and other writers given erroneous 
names to the lake, and that its true and only name was Nyanza 
or Nyanja—a term which rightly belonged only to it, In the 
course of a general outline of the configuration of the lake coast, 
Mr. Wilson dwelt on the peculiar and large group of islands— 
the natives say 400 in number—at the north-west corner of the 
lake, which are very beautiful as to scenery, but separated by 
difficult and mtricate channels. The characteristics of the shore 
are at present but little known, a remark which partieniarty 
applies to the north-east corner, and generally the lake is very 
imperfectly mapped. As is the case with Lake Nyassa, squalls 
are the great danger Bf the Nyanza, and there are also some 
peculiar currents which require investigation, Mr. Felkin, who 
had formed one of the expedition sent up the Nile at the end of 
1878, and had t some three months at the lake, afterwards 
read some d ry notes relating chiefly to the homeward 
journey, in which he drew a terrible picture of thp,condition of 
the Egyptian equatorial provinces since the suppression.of the 
slave-traders’ rebellion. > 


As might haves bean expected, the reception of Prof. 
Nordenskjold and his fellow-voyagers at Stockholm'was of the 
most enthusiastic kind. The Vega, escorted by about 200 

eamers, Arrived at half- ten o’clock on Saturday night. 
the adjacent coasts were lit up for a distance og mene es, and 
the city itself was splendidly iluminged. Near the landing- 


olitical Geography (Examiner, Admiral Si 
7 aen 


620 





residence in the Academy of Sciences, being vociferously cheered 
on thę way by the dense crowds assembled to witness his return, 
Prof. Nordenskjold has been created a Baron, and Lieut, 
Palander and Mr. Oscar Dickson (who so largely contributed to 
the expense of the expedition) “have received patents of nobility. 
The latter has, in addition, rgceived the Grand Cross of the 
Order of the North Star. M. Sibiriakoff, another liberal 
supporter of the expedition, has been appointed Commander of 
the same Order, 


THE long-expected map of Palestine, drawn in twenty-six 
sheets, on & scale of 1 inch to the mile, after the surveys of 
Lieutenants Conder and Kitchener, R.E., is now reported a» 
complete and ready for publication, It has been photozinco- 

aphed, under the supgrintendence of Col. Cooke, R.E., the 

irector-General of the Ordnance Survey, for the committee of 
the Palestine Exploration Fund. ẹ The first issue will be to the 
25Q@holders of the special edition of the memoirs and map, as a 
first instalment of that work. It will afterwards be forwarded 
to the general subscribers of this fund, and will then be issued 
to the public, The survey of the country was accomplished 
between January, 1872, and September, 1877, since which time 
the maps have been laid down, the memoirs written, the obser- 
vations calculated, the hills drawn, and the sheets lithographed. 
The whole of the work, except the colouring, has been executed 


pamm officers and men of the Royal Engineers. The general 


tee 


editors of the maps and memoirs are Major Anderson, C.M.G., 
R.E., and Prof, E. H. Palmer, of Cambridge. 


Mr. WHympue has succeeded in carrying out part of his South 
ftmerican programme by ascending to the summit of Monnt Chim- 
borazo. Dr. Nachtigal, in reference to this, states at a recent meet- 
ing of the Berlin Geographical Society, that a Frenchman, Jules 
Remy, professed to have accomplished the feat in 1856, but it is 
very doubtful if he actually did. He gave the height as 7,328 
metres, whereas it is 1,000 m. less. Humboldt observed the 
height trigonometrically to be 6,530 m., and Reiss, as the result 
of thee measurements, found the highest of the two peaks to be 
G30 m., and the other 6,269 m. Humboldt in 1802 attempted 

e ascent, bet only reached a height of 5,878 m., while 
Boussingault with Hall, in 1831, reached a height of 6,004 m. ; 
these attempted it from the south side, while Dr. Stubel, from 
the north side, reached a height of 5,810 m. After an inspection 
of ten days Mr. Whymper made three attempts, and on the 
third succeeded in mounting both peaks. The night before the 
final ascent he spent at a height of 5,227 m. 


THE Voix has received a letter from the Russian Consul at 
Sydney, M. S. Paul, dated February 4 (16), in which he states 
that he had received a letter from Dr. Miclucho-Maclay, of date 
November 28 (December 10), The explorer was then at Sim- 
bonn, one of the Solomon Islands, and proposed to visit the 
Lonisiade and Solomon Archipelagos, which woud occupy 
him about six months, when he would return to Sydney. 


THE Russian Geographical Society will receive from the 
Government a snbsidy of 14,000 roubles yearly, to found and 
maintain meteorological stations at the mouth of the Lena and 
on the islands of New Siberia. 


L Exploration states that early in March Mount Argacus 
(Ardjieh Dagh), ın the Anti-Taurus chain, Asia Minor, 12 
kilometres from the town of Kaisarieh, broke ont in eruption. 
Its height is estimated at 3,991 metres above the sea. . A, 
Synnet, of the Imperial Lycée of Galata-Serai, writing to the 
Staméboul on the eruption, states that Mount Argacus had its 
origin in volcanic eruptions which have taken place from the 
lower tertiary to the fourth century A.D. The surface occupied 
by the lava is greater than that of the Island of Corsica, e 
mountain ig, composed exclusively of dolerite, trachyte, and 
basalt, Claudms and Strabo speak of the mountain as then 
active, a 

WE hear from Washington that the Goyernment printer has 
been authorised by Gengress to put to press 2 second edition of 
the “ Narrative of the North Polar Expedition of the U.S. Ship 
Polaris” (noticed in NATURE, vol. xvi. p. 225), under the com- 
mand of Capt. C. F. Hall, as soon as orders for a thousartd 
copies have beerfreceived. 


Tug new Bulletin of the Belgian Geographical Society contains 
M. Cambier’s report to the International African Association on 


his jourpey fpom Tabora to Karema on Lake Tangan 
accompanied by a skefth map of bis route. Eales 


report of the recént annual meeting of the Association. 
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THE chief paper in the last part of the Transactions of the 
Asiatic Society of Japan is one by Mr. R. W. Atkınson descrip- 
tive of a journey through the provinces of Shinshiu, Hida, and 
Etchiu, during which he visited the mountains known as Yatsu- 
ga-take, Haku-san, add Tate-Yama. ‘There is also a proposal 
by Mr. W. G. Aston for the anangement of the Corean 
alphabet. F 





| PHYSICAL NOTES 


Prov, MARANGONI has lately experimented (Xiv, Ser. lnd., 
March 15) on the diathermanous power of films of soapy water. 
A series of equidistant films (eight to ten) were produced in a 
wide vertical glass tube, and horizontal heat-rays from a smoked , 
plate having a temperature of about 400° were directed down the 
tube by means of a metallic mirror, a second miror below 
directing them to a thermopile communicating with a Weber 
magnetometer, The conclusions arrived at from the tabulated 
numbers are these: 1. The first of the films, notwithstanding its 
great tenuity, absorbs more than half the incident heat, reducing 
it (as expressed in the magnetometer deflections) from 38'to 18, 
2. The successive films produce decrements, as theory indicates ; 
the differences of their logarithms are sensibly constant (on an 
average 7'5), and *the logarithms themselves, after the second 
film, decrease proportionally to the nu uber of the films. 3. The 
diminution of intensity observed must depend very little on 
reflection, but be due almost wholly to absoiption, Indeed the 
first two films act like a sieve, intercepting, probably, the less 
refrangible rays in very large propoition, such as would hardly 
have been expected. 4. A given film becomes more diather- 
manous the thinner it becomes. 5. When various salts are mixed 
with the soap solution the diathermanous power is not sensibly 
affected. these conclusions are in full agreement with the 
results of Melloni and with the theory of the phenomenon., 


IN a recent paper to the Vienna Academy on the photo- 
chemistry of silver bromide, Dr. Eder gives the result of a large 
number of experiments relating to latent actions of light con- 
nected with the chemical development, It is first proved that 
silver bromide behaves differently, as it is brought to an emulsion 
in an indiffere@t material (¢.g., collodion) or an easily oxidable 
organic substance (¢.¢., gelatine); also the influence of this circum- 
stance and of the presence of variable quantities of silver nitrate 
or of soluble bromide on the sensitiveness to light is carefully 
studied, special regard being had to the passage of silver bro- 
mide into its different modifications and the consequent different 
photo-chemical behaviour. Oxidising acids are especially pre- 
udicial to the light-sensitiveness, other acids less so, and still 
fas alkaline chlorides and bromides, Alkalies increase the 
light-sensitiveness considerably. For a highly sensitive silver- 
bromide preparation the addition of ammonia to the finely- 
divided granular bromide of silver modification, in the form 
of a gelatine emulsion, is recommended, Temperature and 
moisture have no marked influence on the sensitiveness to light, 
but the quality of the vale a has. The view is expressed that 
in chemical development of the latent image, electro-chemical 
processes must have a part. Mechanical pressure (which espe- 
cially modifies the behaviour of silver iodide to physical deve- 
lopers), is without action on the behaviour of silver bromide to 
chemical developers, Dr. Eder cites some other decompositions 
of silver bromide, which resemble the ‘‘latent action ” of light, 
and may be induced by prolonged treatment with zs means of 
reduction. Lastly, R is pointed out that silver bromide with 
chemical development is greatly superior to silver iodide, which 
with physicad development exceeds all other silver haloid salts in 
sensitiveness, and herein it isyaearly equalled by silver chloride. 

From recent experiments by a new method on heat-conduction 
in liquids (a subject on which very conflicting results have been 
recorded), Herr F, H. Webesconcludes that the heat-conducting 
power stands (without exception) in closest connection with the 
specific heat gf unit volume, Comparing the conduction of heat 
in a metallic liquid (mercury) with that in transparent non- 
metallic Jiquids, he considers it a red on essentially different 
* moments” im the two cases, IR the non-metallic liquids it 
séemg to consist in å simple transference of the kinetic energy of 
the moved ponderable molecules from layer to layer, whereas in 
metallic liquids€t would appear that the s/ernairadiation from 
Iayef to layér is the essential element, the other being here of 
only secondary importance. This, in Herr Weber's opinion, 

ws quite a new ight on the analogy between the heat 
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d to the Vierteljahrschrift of the Zurich | 
Ischaft, 1879, Bd. xxiv, p. 252. 
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NDIA MUSEUM ZOOLOGICAL 
COLLECTIONS 


ollowing letter on this subject has been sent us for 
ablication :— . 
. British Museum, March 17, 1880 
My Lorp,—I am directed bythe Trustees of the British 
‘Museum to acquaint your: Lordship that. Dr. Günther, the 
< Keeper of the Department of Zoology in this Museum, has 
reported to them that. he has completed. the work of selecting 
© from the zoological collections of. the India. Museum the speci- 
> mens required for the British Museum, and of distributing the 
remainder among other institutions, ee 
< The: accompanying extract from Dr. Giinther’s report shows 
in hat has been done. with.those specimens. which formed 
e India Museim, and what is proposed with reference 
Specimens not included in the general transfer to 
a Lane es 
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Epw. A. BOND 





sii 7 
© ZOOLOGICAL COLLECTIONS FROM THE INDIA MUSEUM 
Extract from Report to the Trustees of the British Museum, by 
< Dr, Günther; Keeper of the Department of Zoolagy. Dated 
March 8, 1880. ; 


i T For the British Museum have been selected and re- 
tained : 


$ 


i Mammalia (mounted, or in skins; skeletons or skulls}. 
; ds. f 
ESR 125 Fishes. 
28 Tortoises, 
217 Mollusca, 
83 Crustacea, 
1,813 Insecta, 
52 Radiata. 





























° 
on of Economic Animal. Products 
jects of manufacture transferred to 
C partment). 
Zoological collections.:— 
: was offered in succession to 
ia seum, C 1; the Indian. Institute, Oxford ; 
the South Kensington: Museum; the Dublin Museum; the 
‘Museum of Scarborough ; and the Museum of Maidstone; the 
three first having been specially mentioned. by the India Office 
‘as deserving | recedence of other. institutions. 






















(The number of bird 
mined.) 

the Indian Institute, 
pecimens, entering at 
ment i rn them to the Trustees 
Institute were not carried out; he 








e- ; 
: Se ay ite @ 
heads of Mammalia, 
of Mammalia, © < "A 
containing various bones... 
oe 





49 
<2 Boxes c 
1. Narwhal’s tusk 
ooo I Picture ofa Flying Fox. 
* 426 Stuffed Birds. 
oe <3. Boxes of Bird-skins. 
8 Birds’-nests, in Si : ‘ 
425 Bottles containing Reptiles and Fishes, e 
_44 Stuffed Reptiles. - . 
2 Models of Snakes, 
ap Case of Stuffed Snakes, 
94 Staffed Fishes, s 
`: A Models of Fishes, ` 


A 







‘a, Cabinet with Mollusks, oe ‘ 
Box with Shells and Corals. be 
Boxes with Pearl Oysters, &c. a 

2 ‘ 
° 
+: . e 


2 Boxes with Gorgonia. 
2 Cases with Crustaceans. 
5 Cabinets with named Insects. 
10 Old Store boxes with various Insects. 
2 Echinoderms, . 
1 Neptune’s Cup. 
1 Cabinet with MiscellAeous Specimens; Eggs, Nest, 
Crustaceans, Shells, &e. : 
1 Box of Sterna of Hodgson’s Birds, o 
c. The South Kensington Museum took the whole of the 
collection of Economic Animal Products left after the selections- 
for the British Museum and Kew had been made; the latter. 
establishment receiving, by a special arrangement. with the India 
Office, all products of silk and ae... 0. 9 ; 
d. The Agent of the Science andy Art Mus 
selected :— egg TE Ue Nees 
7 Stuffed Mammals, ə 
8 Skulls of Mammals, ee 
x Horn of Cervus duvancelit, 
5 Tortoises. 
4 Bottles containing Reptiles, 
e. The Agent of the Philosophical 
selected :— 
10 Mammalia. 
J. The Agent of the Museum of Maidstone took the whole of 
the remaining specimens, viz. :— Re : 3 t 
103 Stuffed Mammals. 
10 Skulls, : ; 
Before commencing the work. of: distribution 
received intimation from Dr, Birdwood: that c 
were not included. in the general transfer to the 
1. Four small cases of stuffed Birds from. 
Ibex, belonging to Dr. Bellew, and lent by him t dn 
Museum for exhibition. These specimens would be a valuabl 
acquisition to the British Museum, and therefore Dr. Giinthe 
has written to Dr. Bellew, who is at present in Afghanistan, tha 
he would propose to the Trustees to continue the custody of © 
them until instructions shall have been received from him as to 
their disposal. ° ° s 
2. A case of Wild Dogs, lent for exhibition by. Mr. 
Webber, whose address is unknown at- present.: D 
would propose to undertake the temporary. custody 
until it is claimed by the owner. : 









Society of Scarborough. l 


Dr 

































METEOR SHOWERS* 

EVERAL of the meteor streams observed at Bristol within: 

the last two years appear to be of such marked intensity. a 

to merit special description, and the following notes in connection 

with five of these may possess some interest to observers. 
. 


Radiant, : 
No. Epoch. a ò Date of Maximum, 
o 9 
I. ... July 30-Aug. 1 32 453... July 31, 1878. 
I. ... July 27-30 ws 341 — 13... July 27, 28, 1878-9. 
HI. ... August 21-25 . 291 + 60 ... August 21~23, 1879. 
IV. ... October 14-20 31+ 9 ... October 15, 1879. 
V. ... August 8-11... 44 +25 ... August 8-11. 
I, At the middle of July, 1877, a few meteors were traced 


from a radiant point at 36° + 47°, and on projecting a large 
number of meteor tracks registered in foreign catalogues for the 
period July 25-31, I found the same shower amply manifested 
from 25 paths, though the radiant was 5° higher in declination. 
A succession of clear nights occurred from July.26.to Augnst 2- 
in 1878, and I obtained some lengthy observations. In about — 
twenty-two hours of watching more than 400 shooting st 
seen inthe eastern sky, chiefly amongst theconstellatio@s of 
Cassiopeia, and Andromeda, I saw manyeswilt meteors 
short streaks and otherwise exhibiting much uniformity i 
appearances and dizectiens. The radiant point was n 
cilable with that of the well-known annu® shower o 











I saw 63 meteors conforming to this gtream; they 
and quick, always with streaks of 3° or 4° in the latter por 
of their flights. I looked for the shower again in 1879, 


+ Exgract frgm a paper in the Monthly Noticgs of the Reyal Astronomical < 
Societ vA. a No. 3 (Januarye 2880), ee 
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recovered it both on July 28 and 29. It appears to be identi- | slow meteors with long paths (averaging 17°) and occasionally 
cal with a radiant given by Schmidt at 31° + 55°, August | leaving faint trails of sparks, ascending amongst the stars of 
3-12. ° The diagram shows the observed paths of 86 45 (in the | Pega Andromeda, &c., which, by their parallelism of motion, 
region of the radiant point) recorded at Bristol in the years | obviously proceeded from a common radiant point south of 
1877-8, and includes somé tracks in the catalogues of foreign | Pegasus, I watched them narrowly, and determined the position 
observers. with fair precision as near 8 Aquarii. The best display of this 

II. Contemporary with thes® x Perseids, or Perseids II, my | fine shower was on July 27, when 22 of its mageors were 
observations in July, 1875, led me to recognise a large number of | recorded, and in the Jh. preceding midnight on July 30, eight of 











@ ic. 1.—Shower of X Persei is, or Persefds IT, near the radiant point g? + 53°, max. July 28—August x, 
. 
these Aquariads were visible, though the radiant was elose to the , 1879, at 342° — 16°. Major Tupman had obtained the best previous 
horizon ; but on the following night the shower appeared to hafe opservati®ns of this shower. On Julye7, 1870, and several ensuing 
become extinct, ° In 1579, July 28, it reappeared, giving very | nights, he saw many meteors from an accurate radiant at 340°- 
long gradu&l meteors similar to those seen the year befere. The 14’, and the position and epoch of the shower, as he determined 
centiniation of this radiant in August is rendered extremely it, agree perfecty with its apparition if 1878-79 recorded at 
probable by my observations in 1877, when I detected a good _ Ryistol. Prof. Herschel had also, as early as fuly 28, 1865, 
centre af 342°— 12° frem 12 meteors, August 3-26, gn@ bya traced a few of its meteors, There are later showers (of very 
bright stationary «meteor, also recorded at Bristol, Yn August 9, sl@y meteors) from the same region of Aquarius. The diagram 
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shows 41 tracks registered at the end of July, chiefly in 1878, at 
Bristol, r 

III. Beginning to observe at about oh. 30m. on August 21, 
1879, I immediately found a very active shower of slow, trained 
meteors proceeding from a point in Draco, d noted 9 of them in the 
th, before toh. 15m., though afterwards the display became less 
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EQUATOR 


i80 200 220 


160 


140 


. 

was 56 out of an aggregate of 225 meteors seen on August 21, 

22, 23, and 25. The Draconids were generally brilliant, with 

short paths and spark-trails; motions rather “slow. Ten ex- 

ceeded or equalled the rst mag. and 15 were estimated = 2l 

mag. The shower is evidently identical with the Draconids [J 
. 


decided, and of the 68 meteors which I counted up to 13h, 30m. 
(when clouds overspread the sky) 21 belonged to this system. 
The two ensuing nights were clear, and I saw 143 shooting stars, 
including 31 additional paths conforming to the special shower 
in Draco, the exact position of whfch F determined at 291° + 60 
(near o Draconis), The total nuber directed from this stream 






—Shaver of 
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>", October 14-20 (max. October 15). 
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Fic. 4.—Shower of meteors from a radiant point at 31 





. 

(No. 78) gf Greg’s ‘‘ Catalogue of Met®or Showers ’e(1876), in 

which the position is averaged at 282° + 60° and the wholé durg- 

tion extends from June 28 to August 25 (?) from 12 observations, 

Theregre opher conspicuous showers grooten feom the same 

region in Drago at many otlftr periods of the yegr. Thediagram 
. 





ai + 25°), fmax 
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gives 41 paths, nearly all of which were traced on August 21-23, 
1879. 

iV." On October 15, 1879, the sky was watched for eleven 
hours (6h, 30m, to 17h, om): and of the 127 shooting-stars 
seen during that lengthy obsertation, 21 were slow meteors from 
a radiant. point.at 31° + 9°, byt the position was not well de- 
fined. I had seen, several meteors from the same region on the 
previous night, and on the 2oth, when the sky was again favour- 
able, I recorded 10 others, making 37 in all from this shower in 
the south of Aries. They were generally faint, with rather 
short paths, and decidedly slow. The same radiant was seen 
by Major Tupman in 1869, October 13, at 28° + 10°, and Mr. 
Corder hes distinguished a series of October positions in Aries 
and Pisces. The diagram (IV.) includes: 42 paths observed by 
me in the years 1876-7% but chiefly in 1879, 

V. At about the middle of August, 1877, a few rapid meteors 
were traced from a radiant jn M&sca at 40° + 28°, and in the 
follawing year, while noting the progress of the Perseids, I 
recorded several fine meteors, leaving streaks, and with paths 
averaging 40°. The radiant was evidently on the horizon, and 
the directions of the meteors, which in several instances were 
very. exactly observed and mapped, indicated the point 44° + 25° 
as. the diver: With the object of 





erging focus of the shower, 
further investigating it, I examined the observations made at the 
gpoch of the Perseids, by the Italians in 1872 and by Zezioli in 
1567-70, and found many meteors conforming to this shower 
of Muscids, which had already been detected by Weiss in 
1869, August 11, 464° + 234°, and August 12, 41}° + 24% In 
this region, between Musca and the east extremity of Aries, 
tlvere are many successive showers during the four months from 
August to November. Early in August, when the first display 
is perceptible, the meteors are very swift, with unusually long 
paths, and seldom without streaks ; but in October and Novem- 
ber the motions are generally slow, and the phosphorescent 
streaks, forming so persistent a feature of the earlier displays, 
have given way to occasional trains of ashy sparks, The August 
showtr above referred to merits description, as supplying some 
fine long meteors in the mornings of August, Thirty-eight paths 
are shown in the diagram, several of which are notable on account 
of inordinate length, 

The several showers here mentioned, being apparently of little 
less importance than the Orionids, Geminids, Taurids, &c., will 
no doubt be frequently seen in future years; and it seems desir- 
able to select them from the mass of feeble systems now ascer- 
tained, as affording displays of more than ordinary richness. 

W., F. DENNING 





CHEMICAL SOCIETY—ANNIVERSARY 
MEETING 


WE take the following extract from the-address, at®the Anni” 
versary Meeting, of the Chemical Society on March 30> 
by the. president, Dr. De la. Rue :— 

Although since my last term of office I have not been pre- 
cisely in a sleepy hollow, like that described by Washington 
Irving, nevertheless my thoughts have been mainly absorbed 
by other branches of science, and I found myself, on returning 
to this chair, very much in the same perplexity as Rip Van 
Winkle when he awoke in the Kaatskill Mountains after his 
long sleep, 

So rapid has been the progress of our science, that much of 
the aspect of chemical thought has alter$d in the interval; old 
and once familiar bodies have not only changed. their nomencla- 
ture, but new and unfamiliar individuals and families have 
crowded into the greatly extended domain-of chemistry. The 
very elements which are looked upon as most stable are now 
considered tg,be in a critical position, and. liable at any moment 
to dissociation ; for it is only a few months ago that the minds 
of chemists were disfirbed by the announcement that spectro- 
scopic evidence afforded by the sun and stars tended to show that 
the so-called elementg were in reality @omfound bodies. Even 
if we reserve our judgment onethis point, we can no longer assert 
that the light emitted from the so-called elements, when incan- 
descent or vaporised, is characterised by certain definite wawe- 
lengths. Moreover, we learn that a well-known German chemist, 
Professor V.. Meyer, ha® actually succeeded in dissocjating the 
halogetis, chlorine, bromine, and iodine. The results which he 
ahd his coadjutors have obtained appear to leave little doubt that 
such is agtually the casgg and we must await the outgome ¢ their 
continued labourg with intense interet. wo 
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As regards the spectrum itself, we can no longer attribute 
certain specific functions and properties to different parts of it; 
for Captain Abney has shown that every part of the spectrum 
acts actinically, and he even goes so far as to hold out a prospect 
of Becquerel’s beautiftil discovery being further extended, so.as 
to produce permanent photographs of the spectrum in its nataral 
colours. In his Bakerian lecture to the Royal Society, Captain 
Abney has made known his method of preparing a form of silver 
bromide, sensitive not only to. the ultra-violet and the whole 
visible spectrum, but also to, the infra-red rays, and has presented 
to that Society his magnificent map of the infra-red spectrum. 
It is difficult to overrate the value of this discovery, and it may 
be expected that important results will accrue from the investiga- 
tion of the infra-red absorption. spectra of. various substances. 
Indeed, Captain Abney has already informed me of his progress 
in this direction, . The importance of photography, not only as 
affording a means of investigation, but asa method of permanently 
recording observations which may be dealt with at peie thus 
affording the means of accurate measurement, in sueh hands as 
those pf Dewar, Liveing, and Abney, ecannot be too highly 
prized. i 

A problem which had long baffled all efforts, the artificial 
production of the diamond, is said to have been splved. Mr. 
Hannay’s communication on the subject is so vague, however, 
that it is imposs#le to: pronounce any opinion on it, The 
observations on the solubility of solids in gases, which led Mr. 
Hannay to attempt to crystallise carbon, and. which are described 
in a recent communication to the Royal Society by Messrs. 
Hannay and Hogarth, are of great interest, and most important 
results will doubtless be obtained by an extension of these 
experiments, (RAR ogee ails 4 

The necessity for further information on the subject of the 
behaviour of various substances, and- especially of mixtures 
under great pressure, is. well shown by the recent remarkable 
observations of Cailletet, that on compressing a mixture of five 
volumes of carbon dioxide and one volume of air, the former at 
first liquefies ; but that.as. the pressure is increased. to 150-200 
atmospheres, the meniscus of the liquid carbon dioxide becomes 
plane, and is gradually effaced; until finally the liquid wholly 
disappears, apparently dissolving in the gas, 

Mr. Ansdell’g papers on the ‘ Physical Constants of Liquid 
Acetylene and Liquid- Hydrogen Chloride,” as determined with 
the aid of the Cailletet apparatus in the laboratory of the Royal 
Institution, are valuable contributions to our knowledge of 
chemical physics, and appear to furnish the interesting result, 
that the volume of the fluid and gas are equal at the critical 
point in the case of the latter substance. 

Another investigation in chemical physics of great interest is 
that recently published by Brühl, who has considerably extended 
the observations of Gladstone, Landolt, and: others, on, the 
refractive indices of-carbon-compounds, The introduction of 
a new method of calculating the results. by which the influence 
of dispersion is eliminated, has led him to the discovery of an 
apparently very simple relation between chemical constitution 
and refractive power, 

The extraordinary diligence of chemists who apply themselves 
to the investigation of carbon-compounds has also reaped a rich 
harvest of results. It would be impossible for me to consider 
the progress. of this branch of chemistry in detail, but I cannot 
help noticing how rapidly the more complex bodies, such as the 
alkaloids and the carbo-hydrates, are being forced to yield up 
the secret of their constitution, which has so long been withheld. 
The synthesis of parin by C@laisen and Shadwell, and the 
researches of Baeyer in the indigo-group, must, it would seem, 
ere long reguit in the discovery of a method for the artificial 
manufacture of this colouring matter. . y : 

Ladenburg’s success in préparing the alkaloid. atropine from 
Tropine and Tropic acid, the two substances which. it furnishes 
when decomposed by hydration, is no doubt the first step towards 
the synthesis of an alkaloid.® Great advances have been made 


in unravelling the constitution of the bases of the Pyridine and 


Picoline series, and imuch light has been thrown thereby on the 
constitution of nicotine and the Cinchona alkaloids, .. Moreover, 
importast additions have been madg to our knowledge of starch. 
Tt is remarkatfe, glso, that a number of new facts have been 
brought to light tending to prove that the symbolic system at 
present employed to represent the seonstitution of carbón- 
compounds js insufficient. nee! 

® The year has not passed by without announcements of new 
members of the family of Elements, One of the most inter- 

e n 
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esting and best authenticated is that of Scandium, which has 
been separated from Norwegian Gadolinite and Yttrotitanite 
by Nelson and Clive. Ihad the advantage, when last year in 
jhe University of Upsala, of being shown the spectrum of this 
metal by Professor Thalén, and of making the personal ac- 

uaintance of its distingushed discoverers, who showed me 

e enormous amount of material they worked upon ın order to 
obtain the specimen I saw. Scandium, accordiny to Clive, has 
the atomic weight 45, and the properties of its compounds are 
almost exactly those predicted by Mendelejeff of the hypothetical 
element Z4aboron, to which the atomic weight 44 was assigned, 
We have thus apparently, for the second time, a remarkable 
verification of Mendelejeff’s sagacity and the importance of his 
so-called Periodic Law. I may here refer to the service Mr. 
Crookes has rendered by publishing a translation of a revise of 
Mendelejeff’s celebrated paper in Lrebig’s Annalen, 

The Report of the Research Fund will be found in the 
Appendix, and it is mot necessary for me to enter upon its 
details, There is much work always to be done of the highest 
importance ¢o the advancement OF chernicty, but which does 
not offer suficient altraction to induce the devotion of the time, 
perseverance, and money necessary for its accomplishment ; here 
the Research Fund steps in and removes one of the obstacles. 
In other cases, where the necessary zeal and talent exist to 
commence a valuable research, the chemist may not be in a 
position to devote time and money for the undertaking; but 
with funds at its disposal our Society can prevent the oppor- 
tunity from being lost. I trust that those whose position of 
fortune permits of their doing it will contribute largely to the 
Research Fund, and thus promote the advancement of a science 
which may have contributed greatly to their own prospenty. 

The Drapers’ Company for the last three years contributed 
105}, per annum to the Research Fund, and the Goldsmiths’ 
Company at the commencement gave a munificent donation of 
1,000/, ; the City Companies cannot devote a portion of their 
vast revenues more usefully than in promoting scientific re- 
searches, for with the advance of knowledge will the prosperity 
of our country develop. The past year has been one of 
peaceful prosperity in our Society, and we have had a large 
accession to our members, and the alteration of the bye-law 
rela! to the election of candidates has, on the whole, worked 
well; but as it has been frequently necessary ¢o postpone the 
ballot for want of suficient attendance, it has therefore been 
thought desirable to make a change in it. 


APPENDIX. 


Third Report of the Research Fund Committees —During 
the pos session the following sums have been granted from 
the Research Fund by the Council on the recommendation of 
the Research Fund Committee :— 

30/7. to Mr. M. Whitley Willams, for the elaboration of an 
improved method of Organic Analysis, 

257. to Mr. M. M. P. Muir, for the study of the Chemical 
Habitudes and Physical Constants of Bismuth Compounds., 

152. to Mr. J. M. Thomson, for experiments on the action of 
Isomorphous Bodies in exciting the “Crystalisation of Super- 
saturated Solutions, 

sof, to Dr, Wright, for the continuation of his investigations of 
ceitain points in Chemical Dynamics, 

25%, to Mr, F. D. Brown, for the continuation of his investi- 
gation of the theory of Fractional Distillation. 

30%, to Mr. Bolas, for the preparation and investigation of 
Alloys and Compounds of Chrognium. 

20%, to Dr, Japp, for the investigation $f the action of the 
Organo-zine Compounds on Quinones, 

tool, to Dr. Armstrong, for the determinatiofi of ‘certain 
physical properties, especially the Refractive Indices of Typical 
Chemical Compounds, 

e r0o/,“to Dr. Wright, for the determination of Chemical;A fiinity 
in terms of Electrical Magnitudes.e ` 

roo/. to Mr. F. D. Brown, for the determination of the Vapour 
Tension of Pure Compounds and of Mixtures. Py 

February of this 


The two last-mentioned gents were made in 
79- 
the Worshipfud Confpany of 


yeai, the others in June, 1 

A donation of 105/. frém 
Drapers, and one of 100/, for which the Sotiety is indebtgd to 
the generosity of its president, Mr. De la Rue, are important 
items in the ingome of the fund for the year, She Committee 
desire to point out to the Council and to the Fellows at larg the 
-desirability of obtaining further additions to the fand, for without 


such contributions as these the income arising from investments 
would have been quite inadequate to meet the legitimate demands 
upon the fand. It is to be expected, and indeed we hopé, that 
these demands will mcrease rather than diminish, and it is 
therefore especially necessary that efforts should be made to 
increase the income of the fund. 

During the session the result & several investigations, in aid 
of which grants have been made from the Research Fund, have 
been communicated to the Society. 

Dr. Tilden, in a paper on terpene and terpinol (Zrans., 
1879, 286-290), after describing several properties of these 
bodies, adduces evidence to prove that the latter is a constituent 
of some essential oils, as oil of lemon and cajuput. è 

Prof. Thorp has described (Zravs., 1879, 296-309) the 
results of his examination of so-calledgabietene, the exudation 
from the Californian nat or Digger pine (Pinus sabintana). 
He finds it to consist of tke almost pure paraffin, normal 
heptane, C,H,,, and having thus obfain#d a considerable quamtity 
of this hydrocarbon, he has availed himself of the opportunity 
to make a series of most valuable determinations of several of 
its physical constants. 

r. Wnght, in conjunction with Messrs. Luff and Rennie 
(Zrans. 1879, 475-524), has presented a voluminous third 
report on his researches on some points of chemical dynamics, 
describing at length the result of experiments on the relatio 
between the rate of the reduction of cupric oxide by hydrog 
or carbon monoxides, time, and temperature. 

Mr. F. D. Brown has described the behaviour of mixtures 
of benzene and carbon bisulphide when distilled under various 
conditions as a contribution to the theory of fractional distillation 
(Zrans., 1879, 547-562). In a second communication (7razs., 
1880, 49-60) he has embodied the results of the comparison of 
the value of the different methods of fractional distillation. 

Drs. Armstrong and Tilden have presented an account 
(Trans., 1879, 733-760) of their examination of the action of 
sulphuric acid under various conditions on the terpenes. One 
of the chief results of their investigation is to establish th® fact 
that no such substance as terebene exists, the liquid hitherto 
described under this name being simply impure camphene. ° 

Dr. Bedson (Zrans,, 1880, 90-102) has carefully examined 
a number of derivatives of phenylacetic acid, an acid which has 
now become of special interest to the chemist on account of its 
relation to indigo. 

The investigation- of Messrs. Hartley and Huntington on 
the action of organic compounds in absorbing the ultra-violet 
rays of the spectrum referred to in the last report has since been 
published in the Transactions of the Royal Society. These 
gentlemen also have since submitted to the Royal Society an 
account of the results of the combination of the investigations, 

Dr. Tilden has communicated the chief results of experiments 
on the action of hydrochloric acid upon terpenes—a portion of 
the subject for which he received a grant from the Society—to 
the Chemical Society of Berlin (Ber., 12, 1131). 

The experiments on the action of iodine on terpenes and on 
the saturated hydrocarbon, referred to by Dr. Armstrong ın the 
last report, have been partially descmbed in communications to 
the Berlin Chemical Society (8er., 12, 1756-1790). The 
publication of the observations on camphor has been delayed in 
order to render them as complete as possible. 

Dr. Japp has forwarded to the Secretaries a pa which 
will be read at the next meeting, in which he describes the 
results of his investigations of the action of zinc ethyl on 
phenanthraquinone, 

Several gentlemen who have received grants, but not yet com- 
municated their results to the Society, viz, Messrs. Bolas, 
Burghardt, Dupré, Jago, Shenstone, and Willams, have 
favoured the Committee with preliminary reports of the 
progress made in their investigations.. - 

e 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENC. 


CAMBrifce,—A little more than one half of the total cost of 
the new hall of Newnham College has now Ween received or 
paid, and the amalgamation of Newnham Hall with the Lecture 
Assoclati6n may be described as almost completed. To pay for 
the buildi and furnish them about 5,000/, more will Ve 
needed, e laboratory and gymnasium.-are excallent., 

MeSra Shaw (Emmanual College) dhd Glazebrook (Trinity 
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College) have been appointed Demonstrators in the Cavendish 
Laboratory of Experimental Physics, 

The University Commissioners have at last put forward a 
Statute by which students in ‘‘ Letters” are to have a Doctorate, 
so that to Divinity, Law, and Medicine, two new faculties are 
now added, namely, Letters and Science, The University is 
also to have power to accept a8 an affiliated college any college 
in the British dominions, educating principally adult students, 
and to allow their qualified students three terms of residence 
towards those required to obtain a Cambridge degree, 

The Woodwardian Professor gives notice that as he is 
prevented by illness from returning to Cambridge at present, 
Mr. Roberts, D.Sc. [Lond], will lecture for him dumng the 
present t&m. 


‘THE returns already yeceived for the Technological Examina- 
tions of the City and Guilds Institute show that over 1,100 
candidates will present themselyes for examination at eighty 
cemres. This is a yery*lar$e increase on last year, when only 
202 were examined. The examinations are to be held on the 
evening of May 12, concurrently with the examination of the 
Science and Art Department on that evening, 





SCIENTIFIC SERIALS 


~ 

THE. Quarterly Journal of Microscopical Science, April— 
W.T. Thiselton Dyer, M.A., Assistant-Director, Kew, on the 
coffee-leaf disease of Ceylon (six plates),—J. D, Siddall, on 
Shepheardella, an undescribed type of marine rhizopoda (on the 
Plates Shepheardia), with tivo plates. The nucleus in this form 
seems to be unlike anything as yet described among the rhizopods. 
The author also figures and describes Liderkuchnia wageneri 
from Tenby. This rhizo is only ‘fa native of Berlin” 
in a very peculiar sense. Claparéde’s words are, ‘‘ Nous n’avons 
rencontré qu’une seule fois ce rhizopode, 4 Berlin dans une 

titg bouteille qui renfermait de Peau de provenance inconnue,” 
The present memoir throws no new light onits probable affinity to 
Lamphagus mutabilis. —A. Sedgwick, on the development of the 
kidney in its relation to the wolffian body ın the chick (with two 
plates).—F. M. Balfour, notes on the development of the 
Araneina (with three plates).—-Dr. L. Waldstein, a contribution 
to the biology of bacteria.—Prof, Schafer, some teachings of 
development.—Prof. T. Jeffery Parker, on the histology of 
Lydra fusca,—Prof. Giard, on the Orthonectida, a new class of 
the phylum of the worms (with a plate),—Notes and memoranda, 


American Fournal of Science March.—On a chart of the 
magnetic declination in the United States, constructed by J. E. 
Hilgard.—The old river-beds of California, by J. Le Conte.— 
Age of the Green Mountains, by J. D. Dana.—On a new action 
of the magnet on electric currents, by E. H. Hall.—Measures 
of the polar and equatorial diameter of Mars, made at*Prnceton, 
New Jersey, U.S., by ©. A. Young.—On the use of the sine- 
formula for the diurnal variation of temperature, by B. A. 
Gould.—On the chemical ‘composition of the Uraninite from 
Branchville, Conn, by W. J. Comstock.—On the mean free 
path of a moletule, by N. D: C. Hodges.—On the western limits 
of the Taconic system, by S. W. Ford.—Principal characters of 
American Jurassic dinosaurs, by O. C. Marsh. . Part ui 


THE American Entomologist, No. 3, new series, March, 1880, 
contains a multitude of useful notes on questions concerning 
entomology, amongst which may be notieed trapping the Carpet 
Beetle (Anthrenus scrophselaria),—The Ailanthus silkworm.— 
Insects injuring the black locust.—The insect enemies of our 
small fruits, by A. S. Fuller.—The relation between insects and 
plants, and the consensus in animal and vegetable life, by L. F. 
Ward.— Birds v, insects, by the late E, Perris, tran-lated.—Two 
days collecftig in the Mammoth Cave, with contributions to a 
study of its fauna, by H. G. Hubbard, the latter especially inter- 
esting, giving a list of all the animals hitherto found im thise 
celebrated cave, highly illustrated by axcellent woodcuts, with a 
desciiption of a véty curious new form of udo-scorpion, 
described by Dr. Hagen as VAthonius packardi. It will be a 
great advantage if, the editors of this periodical give*in future a 
résumé of the cgntents of each number. We are requested to 
notice thaj it is now published by the Hub Publishing Company 
of Ney Yok, 323 Peari Street. Sa i 
* Xournal of the Franklin Institute, March.—The Edison 
electricelighte (continugd), -by Mi. Outerbridge.-gComppittee’s 

s . £ 


report on the Goodwin mowing-machine.—Saws (continued), by 
Dr. Grimshaw, —Apparatus for illustrating the aberration of - 
light, by Prof. Tobin.—On the acid produets of combustion of 
coal, by M. Vincotte (translation).—Mica, by Mr. Rand.—A 
new lecture experiment ; the cupelling of gold and silver. 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Apiil 8.—“‘ On the Sensitive State of Vacuum 
Discharges. Pat Il.” By William Spottiswoode, D.C.L., 
LL.D., Pres.R.S., and J. Fletcher Moulton, late Fellow of 
Christ’s College, Cambridge. 

This paper forms a sequel to that published under the same 
title in the Phil. Trans., 1879. It describes a continua- 
tion of the research into the natme and laws of ths disruptive, 
discharge, or electric spark. The methods of the earlier paper 
have been extended, and others adapted to the new circumstances 
have been devised, in order to carry the investigation into high 
vacua, In particular, independent sources of electricity have 
been used for effecting the discharge, whether in the sensitive or 
in the non-sensitive state; and the results have been confirma- 
tory of the conclusions derived from the more lnmited means 
formerly described. Further, the effects of yarious tubes con- 
taining discharges in the sensitive state upon a tube containing a 
discharge in the ‘hon sensitive state have been observed” and 
compared ; and the tube so used as a test has been called the 
standard tube, and the method of its use the standard tube 
method. By this means, principally, the laws of the discharge 
in comparatively moderate vacua have been extended to high 
vacta, 

In the higher vacna, the phenomena of molecular streams, and 
the phosphorescence consequent on them, that have been studied 
gui Jerid by Mr. rookies present themselves. These 

erive great importance for the -es of the present paper 
from the fact that in high, yacna the Sdin laminan discharge 
becomes so feeble in appearance that ıt is often difficult to 
observe, Under these circumstances the phosphorescence, which, 
like the ordinary luminous effects, may exist either in a sensitive 
or in a non-sensitive state, forms the best index of what 1s going 
on within the tube. Much information as to the nature and 
procedure of the discharge may be derived from the mode of 
interference of one molecular stream with another, from the 
direction and character of shadows cast by these streams, and by 
a form of interference which has here been called that of virtual 
shadows. “ty 

The conditions of pressure and of electrical violence, under 
which phosphorescence is produced, have been carefully studied ; 
and it has been found that, with a suitable adjustment of the 
discharge, the phenomena are not confined to high vacua, but 
can be obtained under pressures much exceeding those of ordi- 
nary vacuum tubes, ,, The phenomena of these molecular streams 
have also been compared with those exhibited by the projection 
of finely divided solid conducting matter when heaped up over 
the negative terminal, with the view of ascertaining the nature of 
the phenomenon and its position in the discharge. rene A a 

At the close of the paper the authors have discussed some of 
the general conclusions which they think may be fawly drawn 
from their present researches. First, as to the relative order of 
magnitude of the time-quantities entering into the discharge’; 


‘e.g. the times occupied by the discharge of positive or aegative 


electricity, or of molecular streams, in leaving a terminal ; the 
time occupied by the same elements in passing along the tube, | 
&c. Secondly, as tg the durati®nal character,of the negative as 
compared. with the positive discharge, which appears to increase 
with the degree of exhaustion. Thirdly, as to the mode of for- 
mation of the positive column; and fourthly, as to the relation 
of the molecular streams to the discharge proper. 

But for the details of these conclusions the reader must be 
referred to the paper itself. 4 > 

April 15.—‘' Description Sf some Remains of the Gigantic 
Land-lizard (Megalania prisca, Owen) from Australe. P ce II,” 
by Prof. @wen, C.B., F.R.S.—Refermng to a fermer Part 
(Phi. Trans. 1858, p. 43), the author I Sieg in the , resent, 
descriptgons of subsequently received fossils of Mepalanru prisca, 


Advancing the Knopledge of that species of large extinc: lizard. 
Characters of the do! sacral, and caudal vertebrae, w: 1 those 
of a considerable portion of the skull, ag detailed. 5o uch of 
thegupper jayr ds is preserved shows the species to have rd that 
‘Dart sheathed with horn as in the tortoise. Upon the i id were 
d 
e 
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seven homs, three in pas, dnd one single ; they are defined 
“as the fib ks cha ld “‘supratemporal,” and ‘‘ post-orbital ” 
. pairs; the smgle and*symmetiical horn is “nasal.” 

In the comparison of this character with the known genera of 

lizards the author finds the closest correspqndence in the dimi- 

` nutive existing Australian species, Moloch horridus, Gray. He 
concludes with remarks on the probable habits and conditions of 
extinction of the subject of his two papers. 

“ Report on the Exploration of the Caves of Borneo,” by A, 
Hart Everett. ‘‘Introductory Remarks,” by John Evans, 
D.C.L., LL.D., Treas. R.S. And ‘‘Note on the Bones 
Collected,” by G. Busk, V.P.R.S. 

The general result of the exploration may be summed up as 
follows :—The existence of ossiferons caves in Borneo has been 
proved, and at the same time the existence of man in the island 
ith the fauna, whose remains are entombed in these caves. 
But, both from the recent nature of this fauna, and from the fact 
that the race of men whose remains are associated with it had 
already reached an advanced stage of civilisation, the discovery 
has in no way aided the solution of those problems for the 
unravelling of which it was originally promot No light has 
been thrown on the origin of the human race—the history of the 
development of the fauna characterising the Indo-Malayan sub- 
region has not been advanced—nor, virtually, has any evidence 
been obtained towards showing what races of men inhabited 
Borneo previously to the immigration of the®various tribes of 
Malayan stock which now people the island, Fmthermore, the 
presumption that the north-west portion of Borneo has too 
recently emerged above the waters of the sea to render it 
probable that future discoveries will be made of cave deposits 
of greatly higher. baat wd than those already examined, has 
been strengthened. nder these circumstances it seems ad- 
visable that cavern-reseaich in north-west Borneo should now 
be left to private enterprise, and that no further expense should 
he hazarded, at any rate until the higher parts of the island in 
the north-east may be conveniently examined. 

‘Note on the Collection of Bones from Caves in Borneo, 
referred to in Mr. Everett’s Report on the ‘Exploration of the 
Bornean Caves in 1878-9,” by George Busk, F.R.S., V.P. 
Anth. Inst. 

These bones present nothing of i: ae interest; and with 
iespect to the race to which they may have belonged, the infor- 
mation they have afforded is very meagre. On this point all 
that can be said is that they may well have belonged to the 
Malay type, but there is also no apparent reason why they 
should not have been of Chinese origin, What tends to afford 
some support to this supposition is the marked fulness or bulgin 
of the squamosal in the sphenoidal fossa, to which I have call 
attention, and which, upon examination of the collection of 
crania in the Royal College of Surgeons, I find is presented by 
several among the Chinese crama in a more marked degree than 
in the other races.to which my attention was directed, z 


Physical Society, April 10.—Prof. Fuller in the chair.— 
New members:—~Mr. W. O. Smith, Prof. Judd, F.R.S.—A 
per on the human eye as an automatic photometer, by Mr. 
William Ackroyd, was read. It is difficult to get the value of a 
very intense light in terms of a weak one, because the relative 
physiological values of the similarly coloured constituents are 
unknown. The author’s experiments were made to show that 
the eye itself is a fairly good light measurer. When a ‘‘spot” 
or star of light is looked at froma distance, it is seen to emit 
**rays” or spokes of- light at all angles, These are due to the 
radiate structure of the crystallineJens and to the lachrymal fluid 
on the surface of tht corner of the eye. ‘The*rays are of vari us 
len and are shorter in the rst and 2nd quadrants, next the 
nose, near the blind spots, than on the 3rd and 4th quiidrants—a 
fact probably due to the insensibility of this region, The iris 
expands and contracts under the stimulus of hight independently 
ofethe will; and both irises act sympathetically. Now the iris 
lies between the seats of irregular refgaction, and thus any change 
in the size of the pupillary aperture will be rendered evident by 
an alteration in the length of the longer rays of a spgt or point 
of light. On this fact is based the use of the eyeas an automatic 
photometer. The sensitiveness of the iris varies in different 
persons. The author finds tat a sperm candle, burnifig” 120 
grams per hour, produces a distinct movement? of iris whene 
14 yards distant. In employing the eye as a photometer, the 
author adopts the princifle thatif the hght fromeone source A 
falling on the eye is capable of producing movementof. the fs 
at a distance d, and the light from a different source B is capable 
e 


of producing the same movement at the distance a’, then the 
relative intensity is proportional to the squares of these dis- 
tances. To carry this out in practice the observer is if the 
dark, and an artificial star is placed on a level with the eyes 
at a fixed distance. Below this is placed the light to be tested in 
the same plane, While gazing steadily at the star the other 
light is to be eclipsed and revealed® and the observer is to find a 
position where the revealing of the second light does not influence 
his iris, as shown by no. apparent shortening of the rays of the 
star taking place, He then approaches gradually till a second 
position is reached, when the revealing of the second light 
does produce a movement of the iris, The distance between 
his eye and the light, d, is measured. A third light is 
now put in place of the second, and the same observations re- 
peated, so as to get a second distance, d'e From these distances 
the relative intensities are calculated ; the author’s results agree 
pretty closely with Rumford’s photometer, but he found that for 
some reason the two first observatiorfS hive fo be discarded eas 
too inaccurate. Owing to the sympathy between the 'two irises 
these experiments were binocular. This sympathy may prove 
convenient in constructing an eye-photometer, since one eye 
can be turned to the light to be estimated while the other is 
looking at the artificial star, This method of photometry would 
be too delicate for comparing powerful electric lights, unless 
aided by mechanical means.—Prof, Ayrton then offered an 


explanation of the experiment shown by Prof, Guthrie at last” 


meeting to the effect that while flannel rubbed with ebonite was 
+ electrified, and ebonite rubbed with glass was +, flannel 
rubbed with glass was —. Prof. Ayrton accounted for this 
apparent anomaly on the ground that one or more of the 
substances was an electrélyte. Glass, for instance, 1s an electro- 
lyte, and a battery had been made from it. riments made 
by Prof. Perry and himself had shown that in a “pile” made up 
of divers substances, one or more of which were electrolytes, 
though the rest were metals, the electromotive force of the pile 
was equivalent to the algebraical sum of the several “pans” 
composing it, but it was sof equivalent to the electrom@tive 
force of the first and final plates made into a pair, That could 
not be predicated from the contact-clectromotiveeforces of the” 
elementary ‘“‘ pairs.” When only metals were employed it could, 
but not in cases where an electrolyte entered. This same result 
would apply to Prof. Guthrie’s frictional iments, In 
answer to Prof, Guthrie’s question whether electrolysis did not 
come into play in Prof. Ayrton’s experiments, f, Ayrton 
replied that it could not Sperate to a greater extent than in Prof. 
Guthrie’s experiments, as he had used a quadrant electrometer.— 
Dr. Stone then described a new tonometer devised by Prof. 


Rudolf Konig, which he had recently seen in Paris. It con- 
sisted of a .clock-work working into a tuning-fork, which pro- 
duced no less than 128 escapes per second. ‘To this clock-work, 


origmally invented by an assistant of M. Breguet, and exhibited at 
the Paris Exhibition of 1856, Prof. Konig had added a Helm- 
holtz vibration microscope moved by the clock and the fork, 
whose vibration number to be measured is placed vertically in 
the focus of the microscope. The tonometer is very portable, 
and no loading of the fork is required. Prof. Hughes observed 
that he had patented a vibrating regulator in 1856.—Dr. Guthrie 
then exhibited an electric machine formed of a collodion disk 
rubbed with 2 cat’s fur, and giving negative sparks, The collo- 
dion, after a suggestion of Capt. Abney, was put on by giving a 
disk a coat of collodion, then a coat of india-rubber dissolved in 
benzol, then a coat of, collodion again. Prof. Guthrie alsc 
showed that an iron cylinder revolving round its longer axis, and 
with a current flowing in a wire parallel to it, has power to 
deflect a magnetic needle. Prof. Ayrton stated that he had 
found the mere rotation of an iron cylinder produced the deflec- 
tion in question, and therefore thought the current was not 
required to produce the effect shown. è æ 


PHILADELPHIA ba 


* Academy of Natural Sciences, November 11, 1879,—On 
a collection of crustacea from Virginie, North Carolina, and 
Florida, with a revision of the geneva of Cragonide and Palæ- 
monidæ, by J, S. Kingsley. 

November 18.—-On the stratigraphical evidence afforded by 
the Tertiary fossils of the Peninsula of Maryldhd, by Angelo 
Heilpriz. , d 

Gecuhe 9.—Description of a foetal walrus, by Dr. Haftisone 
Allen.— Complete connection of the Fissura centralis (fissure of 
Roland) with Forsa sy/vit, by Dr. A, J. Barker. ° © 
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pygius ; he also seeks to rectify the frontiers assigned to Peri- 
steropoda by Huxley.—Theory of capillary phenomena (5th * 
memoir), by M. Roger.—On the’electromefynetic gyroscope, by , 
M. de Fonvielle. The impossibility of getting rotation with 
induction-coils whose,induced wire was very long, and in which 
therefore the difference referred to by M. Jamin was as great as. 
possible, Ied him to reject M. cpa explanation..—Discovery 
of a comet by M. Schaberle (tel: from the Smithsonian 
Institution), communicated by Admiral Mouchez.—-Observations 
of the same comet at Paris Observatory, by MM. Henry and Bigour- 
dan.—On the positions of the principal planets, by Mr. Chase. — 
Remarks on the formule of quadrature of Gauss, by M. Radau. 
~—Electric synchronism of any two motions, by M. Deprez He 
transmits electiically the movement of a motor A to a receiver B, 
so that the angular velocity of B is always equal in amount and 
sign to that of A. The transmitter has two commutators for, 
inversion of current, and the receiver two straight electromagnets 
which 1otate between the branches of a fixed one.—Measmement 
of thermo-electric electromotive forces in contact of a metal and 
a liquid, by M. Bouty. A demvation from acircait of known 
resistance, traversed by the current of one Daniell element, 
comprised (1) a thermoelectric apparatus, formed of two tubes 
containing a liquid kept at different temperatures, and two 
metallic plates of the same metal, the tubes being,connected by 
a long capillary syphon; (2) a sensitive Lippmann electrometer, 
The results with various metals and salts of these in water- 
solution, where the warm metal is exteriorly the positive pole, 
are tabulated. The thermo-eleciric force is rigorously propor- 
tional to the difference of temperature of the plates, and does not 
sensibly vary with the degiee of dilution of the salt, Salts of a 
given oxide give neaily the same number, and the number for 
copper and amalgamated zinc are nearly identical, Where the 
cold metal is exteriorly the positive pole, the measurements 
become uncertain, and the variations of electromotive force are 
no longer proportional to the temperature.—On an automatic 
mercury pump, by M. Couttolene. This is for increasing a 
vacuum commenced by a water-trompe.—On tropeins, artı- 
many perplexing genera in the North American Composite, and | ficial mydnatic alkaloids, by M. Ladenbug.—On_ gelose, 
Mr. Parker is*mounting the plants, with Dr. Gray’s notes affixed, | by M. Morin.—On carbonate of ammonia, by M. Maumerle, 
as fast as elaborated. ‘There is great and valuable voluntary wo samples, nearly identical, showed very different properties, 
work going on by many botanical workers; 2,181 species have | —On existence of ammonia in plants and muscular flesh, by M. 
been received during the year, especially 623 species of Florida | Pellet. /wter*a/ia, the strong ammoniacal odour perceived in 
plants, including many new and rare species collected and pre- | sugar manufacture, when the juice is treated with lime, is ac- 
sented by Dr. A. P. Garber, and many hundreds of foreign | counted for by the ammonia found in beet. Plants contaming 
plants, by Dr. Asa Gray, much of alkaline phosphates (eg., corn) have their carbonates 

decomposed by these. In flesh of ox M. Pellet found o'15 gr. 
ammonia per cent. of the substance.—-On an adulteration of 
silicate of soda, by M. Jean. Anhydrous soap was the sub- 
stance added.—On the variability of the teats of Ovides of the 
Lower Cevennes, by M. Tayon.—On treatment of Arabian 
elephantiasis by simultaneous use of continuous and intermittent 
currents, by MM. Moncorvo and Aranjo. The continuous, 
currents soften the tissues, and the intermittent promote re. 
absorption. 


December 30.—-Annual meeting. —Dr, Ruschenberger, the 
president, gave a rémmd of the Society’s work, describing it not 
as an exclusive but as an inclusive Society for the acquirement, 
increase, simplification, and diffusion of natural knowledge. Its 
members have signalised thentselves by doing their own printing 
in the Academy ; in fact gratuitous labour produces all the 
matter published by the Academy. The institution is free from 
debt, with a substantial bulding, and large collections of objects 
as yet little studied. Dating last year the card catalogue of 
works on anatomy and physiology has been completed, and the 
only departments of the library not yet possess: a special 
catalogue will be those of anthropology and mineralogy; these 
it is hoped to complete this year, In the museum work Mr. 
J. A. Ryder has now identified 700 species of fishes in 325 
genera, The museun® has had a notable acquisition in the 
archmological collections of the American Philosophical Society, 
especially consisting of the Peinsett collection of Mexican 
anfiquites, and meny “Peruvian remains; while Mr. W. S. 
Vaux has borne the expense of adapting a room to receive 
the collection. The skeleton of a native of the Chatham 
Islands has been presented by Mr. W. H. Rau, Many 
fossils of t interest and -value, including bones of Uinta- 
therium, ope, and Crocodile, from Green River, 
‘Wyoming, have also been added. The Section of Biology and 


In Conchology 2,750 trays, containing 11,895 specimens, have 
been determined, labelled, mounted, and placed in the collec- 
tion. The arrangement of the Swift Collection 1s now com- 
leted, after three years’ labour; it is especially rich in West 
dian shells, and especially in terrestrial species ; 1t comprises 
,058 trays, containing 30,384 specimens. Mr. C. F. Parker 
been a very active worker in this department, and Mr. John 
Ford, vice-director of the section, has prepared sechons of 
many shells to show their internal form. Donations have been 
very numerous and valuable. The Herbarium has received very 
valugble donations, and the gaps in the genera are now mostly 
from rare districts. Dr. Asa Gray has during the year revised 
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Academy of Sciences, April 19.—M. Edm, Becquerel in the 
chair.—The following papers ‘were read :—On the inverse 

oblem of motion of a material point on a surface of revolution, 

y M. Resal.—On the reciprocal displacements of the halogen 
elements, by M. Berthelot.—On the stability of ‘oxygenated 
water, by M. Berthelot. The spontaneous decomposition of 
this compound becomes’ slower and slower in course of time. 
The rate of transformation vanes remarkably with the presence 
of foreign substances in the liquor. The least trace of a base or 
free alkali causes rapid decomposition ; acids retard the process ; 
variation in amount.of acid hardly affects it, but the special 
nature of the acid does, Temperature accelerates the process, 
—QOn the earths of samarskite, by M, Marignac, He confines 
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and reducible to about feeniyslive: proposes a new subdivision ri sepa SOC cae magi Meee a ae 
of the fenus Yalegallis, the sub-genus 2pypodims,qindlaging the | omermc Suiats ss ees es A Goa. © ie 
7. of Waigioue(which he calls 7° Brynu), asd 2. pyrrho- | Spcusrims AND ACADEMIES J Ll yk ee ees . G6 
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scope with highly 


for thickness of 


PRICE 


7 stamps. 


power Objectives, 
99°, £2 12s. 6d. ; 





actory—Southampton 














MICROSCOPES." - 


No. 2A, large size BINOCULAR MICRO- 


finished stand, mechanical, 


stage, with rectangular and circular motions, 
large mirrors on jomted arm, removable stage œ% 
fitting for apparatus, four eyewieces, stant 
condenser for opaque illumination, 1-in. ob- 
jective of 25° angular aperture, and Jin. ob- ` 
jective 85° angular aperture, with adjustment 


covenng glass, fitted with 


binocular arrangement, and rack and pimon 
adjustment to draw tubes. 


£21 Os. Od. 


PRICE LIST OF MICROSCOPES FREE. 


An Illustrated Catalogue of Mi- 
croscopes, with 35 Illustrations, 8 
whole page, engravings, post free, 


Ps 


BROWNING’S new Cheap Series of high- 


4-in. 80°, $ 7s. 64.3 ġ-in. 
tide 95°, £3 W. od. 
a 


JOHN BRQWNING, 


Optical and Physical Instrument Maker to H.A. 
Government, the Royal Society, the Royal Obser- q 
vatorics of Greenwich, Ediubutghy &c , & ec. 5 

e 


63, STRAND, W.C., LONDON, 


Street and Exetay Stregt, London. 


Prise Medal, 1862, — Establiated x09 Fears: 
Telescores, Spectroscopeg, Opera Glasses, &., &c. 


-2 





MICROSCOPIC OBJECTS 


Ot superlative bapa cies tes usrano Histolegy, and branch of Micro” 
scopy. cures and gratis on application, 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded for Excelence, Variety, &. 
EDMUND WHEELER, 48x, Tollington Road, Holloway, London. N. 





ROYAL POLYTECHNIC,.—CLASSES for 
the preparati f Students for University Examimations, under the 
direction of EDWARD 3. SVELING. D.Sc., F L.S Lomdon Unk 
yap! Matriculation, rst and end B.Sc., bhi S Sciontifie M.B., 


Physiology, Chemistry All the work practical 
e MINING. 
ROYAL SCHOOL OF MINES. 
RYUYN STREET. 

Wr. WARINGTON W. SMYTH, MA., F R.S., will commences a 
Courze of Sixty Lectures on MINING, at half-past Three o'clock on 
MONDAY next, November ro, to be cont nued on the same hour on each 
succeed.ng Tuesday, Thursday, Friday, and Monday. Fee for the Course, 
LA F W RUDLER, Registrar 
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[ Nov. 6, 1879 
LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T B has last week sent out to his subscribers a most integesting Ccllec- 
tion of free-swimming Rotifers, including Asslanchna Brightwells:, Annrea 
aculeata and A. stipitata, Polyarthra platyptera, Triarthra longiseta 
&c, t-gether with an enumeration of these and of the nch parautic growth 
found on some weeds in the same i e has also sent out Ophrydinm 
versats iis, Sanela omar ine Pon vox globator, &c. 

Weekly announcements will be made m this piace of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in coursa of Six Months for Subscription of £1 5 
Price List of Specumens on application, with stamped addressed envelope. * 
PORTFOLIO oF DRAWINGS, ONE SHILLING. 


FUNGI, LICHENS, ALGÆ, MOSSES, 
HEPATICA, FERNS &c, prepared as Microscopical Shdes, may be 
cbta.ned at ers per two dozen objects —A pffty Rev, J. E. Vue, Forden 
Vicarage, Welshpool 











MINERALOGICAL SOCIETY of GREAT 
BRITAIN and IRELAND. 


© Tho following Publications may be obtained of Messrs. SIMPKIN, MAR- 

AND Co., London, of Messrs, Laxr anp Laxe, Truro, or of the 
ljon Secretary, Mr. J H Corus, F G.S, ik Lemon Street, Truro :— 
The MINERALOGICAL MAGAZINE,” VoL T, 270 and ai pp, 
and eight Plates, 13s. 6d., cloth. 

Vol LI., 284 and xi. pp, and six Plates, together with a large Geological 
Rad Mineralogical Map of the Sherland Isles, 17s., cloth, The Map of 
Shetland, separately mounted on cloth to fold, in cover, 74. 6d. 

The * “Mineralogical Magazine”’ is published at intervals of two to three 
months ere of the numbers in future will vary according to size from 
gs. to 4s 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES at ST, GEORGE’S HALL, Langham Place, cach SUNDAY 

AFTERNOON commencing at Four o'clock et a Sunday, 

Novem —Moncozx D. Sante M.A,on “ * fasem ligions.""— 

e Montes qos Subscripsion, . Pe ent at the Door~~One Penny, 
Sixpence, afd (reserved seats) 


Just published, pnce ra 
PHILOSOPHICAL TRANSACTIONS. 
The FELLOWS of the ROYAL SOCIETY are hereby mformed that 
the Furst Part of the PHILOSOPHICAL TRANSACTIONS, Vol 170, 


fur the year 1879, is now published, and ready for delivery on applicanon at 
the Office of the Socieiy in Burlington House, daily, between the hours of 


10 and 
Burlisgton Heuse. WALTER WHITE, Assistant Secretary R.S, 


Sold by Harrison & Sons, St. Martin’s Lane. 


" THE LONDON LIBRARY, 
12, ST. JAMES'S SQUARE, S.W. 
President. 
Thomas Carlyle, Esq. 
Vice-Presidents 
The Dean a Westminster, Right Hon W. E Gladstone, M.P., 
B.H, Bunbury, Esq , J. Spedding, Esq. 








Trvstees. 
Earl of Carnarvon, Earl of Rosebery, 
Committee. 
Sir James Alderson, F. W Burton, E>q., Rev Canon Cheetham, 
Conybeare, Es., W. Courthope, Esq, ır Frederick Elliot, Rev 
Estcowt, H. W. 


Lord Houghton, 


E 


Freeland, | Sydney Gedge, Esq, Prof. Gladstone, 
F Harnson Esq., Dr. J. J Jusserand, C M Kennedy, Esq., Rev Dr. 
Stanley Leathes, W Watkiss d, Eita He Marwell E te, Kaq., Earl 


of Morley, James Cotter Monson, Esq., Munk, Rev. Mark Pattison, 
F. Pu Lock; Esq, Rev. Dr oeegnalas, Herb Spencer, Esq., Leche 


The Library contains 
in Pwr me languages. 
Lafe Membership, £26, 
fe. to Towa Members 
Catalogue, new edition 
Prospectuses on apphicatfn. 


ROBERT HARRISON, Sgeretary and Librarian. 


LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C, 
A. ANTHONY NESBIT, F.C.S.e 


WATER ANALYST, 


Perforgs every descnpffon of Water Analyms on moderate 


tgrms, 
Properly cleansed. bottles for the reception of samples sont to any part of 
the Kingdom. 


TO BE SOLD»—A SEX of W 
AB.C TELEGRAPH INSTRUMENTS—Apply, 
to . 


coo Toura of Ancent and Modern Literature, 
ton, Aga year, or £2 with Entrance Fee «f 
Fifteen Volumes are allowed to Country and 
Reading Rooms open from Ten to Half-past Six 
1875 (1,062 pp.), price 16s,, to Members, ras 
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GEOLOGY AND MINERALOGY. 
gout TYM has ready for Sale, at low prices, Educational Collections 
Fossils, Rocks, asd BMimerals, specially arranged to illustrate the ee 
books of Lyell, Bonney, Collins, Davies, Skertchley, Dana, P; 
Jukes, &c Series of ens for Schoo! and ee Museums are 
sapphed at very reasonable prices. Catal logucs pos 
Postal Address :—CASTLETON, oA SHEFFIELD. 


THE LONDON CLAY CLIFFS OF 
SHEPPEY have lately been wasting very rapidl; idly. and a large quantity 
of interesting Fi ve been washed out. epresontative Sere 
100 Specimens, correctly named, will be sent, camage pte de ped, to London, 
on receipt of zos.; or one small Specimen each of 12 Species, post-frea 


for rs. ad, a a 
SHRUBSOLE, F.G.S., Sheerness-on-Sea. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING, of best qual 








6d. per ounce; Squares, 
2s ; post free ed. T Sf per also 
several doting Mataial and Olea ting CHAS, 
PETIT, x151, High Streot, Stoke ee 


ASTRONOMICAL TELESCOPES.— 
CALVER’S REFLECTING TELESCOPES of the highest excellence, 
from syanch to 36-inch aperture sjanch, mth equatorial moton, 
S15 155.3 Gunch case, con complets, Photo, with Calver’s “ Hints 
on Silvered Glass Reflecting Telescopes,” 9 stamps.—G CALVER, 
F.R.A. S., Hill House, Widford, Chelmsford. 


FUR SALE.—A very fine rs}anch Equatorial, with Clock, 


MINERALS, ROCKS, AND FOSSILS. 
COLLECTIONS IN CABINETS. 
Two Hundred Specimens, 40s. ; 150 do., 30s ; 100 do, #08.3 so do., ror 
Size of Specimens, 2 square inches. Naming and Localities uaranteed. 
Superior Cabinets fitted with Card-Trays and Catalogue included 
“The Popular Scientific Pocket Cabinet Senes” comprises o Cabinets and 
seq Specimens. as. 6d. each Cabinet, freo delivery, 4d. (Sea Narure, 


March 13, No 489, page 447:) 
The Collectors Field Apparatus complete, ars. Hammer-holder and 
Waust-strap, price 23 Collecting-bag (figured and described), price 4s. 
THOMAS J. DOWNING, Geologist, &c., 
38, WHISKIN STREET, LONDON, E.C. 
Catalogue, Liss, and “ Quarterly Circular”’ free on recetpt of ad. postage. 


MINERALOGY AND GEOLOGY. 


A New List of Collections of Fosmls, Minerals, and Rocks nuw ready, 
mecluding Spenal Col n> to ilustrate the varjous Text-books, um 
Cabinets Last of Sectibns of Rocks for the Microscope. Blowpipe Appa- 
raius and Materials of all kinds im Cases or separately. New Patterns of 
Geological Hammers, with pnees. List of New and Second-hand Books of 

JAMES R. QRPGORY; 
MUSEUM’OF GEO 
88, CHARLOTTE STREET, F FITZROY SQUARE, 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British, and Foreign), FOSSJLS, MINERALS, and 
ober NATURAL HISTORY Objects, recent and fossil, 
and of which he’ has typical and other sets in the Loan 
and Educatioml Museums of South ‘Kensington. 


ELECTRIC BELLS AND HOW TO FIX 
*THEM. Post free 6 Stamps. Price Lasts of Electric Bells post free, 
jJ.& W.E. ARCH TT, 8, Bridge Street, Westminster, S.W. 
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Sale bp Auction. 


MR. LEWIS WILLIAMS has been in- 


structed by the Rev. S. S O. Morzis to sell "by Auction, at the Old 
Bank, Dolgelly, on TUESDAY, November 11, 1879, at 12 o'clock 
Pere ally, his valuable Collection of PHYSICAL and CHEMICAL 

PARATUS and CR EMIGALS. Seg Chemical Balance, 
Hydrostahe Balance, S engel’s m working order, with 
about 90 lbs, Mercury, ‘l'ate’s Air fail ‘Frictional Electrical Machine, 
Leyden Jars, Galvanometer, Hydrometer, &e., &c. ; Combustion Fur- 
nace, Gas Furnace, &c.. &c.; and all the apparatus required m a well- 
found Laboratory ; a magnificent untouched series of Standard Solu- 
tions in Winchester quarts, and a splendid Collection of rare Chemicals 
im Stoppered Bottles, also soo vols. cf English and Welsh Books. All 
to be sold without reserve, 








. This day. ~ 
THE QUARTERLY REVIEW, No. 296. 


CONTENTS. 
I —PASCAL AND HIS EDITORS 
II—THE COLLEGE OF PHYSICIANS. 
II,—ALBERT DÜRER. 
IV.—THE FOUNBER OF NORWICH CATHEDRAL. 
V.—JOSEPH DE MAISTRE ON RUSSIA, 
VIL—FROUDE’S CÆSAR. 
VIL.~THE WEATHER AND ae PREDICTION. 
VIII —HENRY IV. OF FRANC 
IX.—THE SUBMISSION oa TAE CLERGY. 
X.—PRINCIPLES AT STA 
JOHN MURRAY, ikemarle Street 


Paice re, MONTH 
MACMILLAN’S MAGAZINE 


FOR NOVEMBER, 1879. 
CONTENTS. 
I. pee oe will nst when He may.” By Mrs Oliphant. Chapters 


a «History and Pohtics.” By Prof Seeley. No. IV. 
3-~'The Indo-Mediterranean R By Commander V. Lovett 
Cameron, R.N II ~Its Political 
4.—* The Rusman Gipsies.” By Charles G d 
5a A Pe wearer a View of the Theory of Evolution” By W H. 
ussell, F 
6— A Doubung Heart.” By Miss Keary, Chapters XXXIX , XL. 
7 ‘Note on Burns’s Commonplace-Book By Prof W. Jack 
~The School Board for London”? By Mrs. Westlake 

S IuThe Gran- produang Power of the United States.” 


Sidway, of Chicago 
ste MACMILLAN & CO., LONDON. ẹ 
THE BEST FARMERS’ TETTI 
HE CHAMBER 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited HN ALG i: Cani to the Central Chamber 
by Jo ERNO: vres Secretary 





By I. B 


Devotes special attention to tha discussions and proceedings of the Chamber 

= Agricu! > of Great Britam (which now number ap 18,000 

e beatles besides giving Papers on cal farming, and a mass of 
tegas agricu 


intelh £ cular 
The Lout E don Dam, gnd other Markets of Monday are 


M ms reste AA Ton Ct is despatched the same evening so 
ai irate a ie ol ee 


Price e 
mo iiahad nE Ww. ' EKERING mA eI, aude St Street, Strand, W.C, 


Just published, in medium 8vo, Illustrated, price One Shilling. 


REPORT on the PATHOLOGICAL HIS- 
TOL ee) te EPIZOOTIC PLEURO-PNEUMONIA ByCHARLES 
S ROY. , Assistant at the Ph¢sioldgical Institute of the Univer- 
sity of Pade 

From observations made at the Brown@Institution, with the assistance of a 

od rt ee 

t 2 es ol re wit ¢ assistance 

of tho Sciontifc Grants Committee of the Batsh Medical Association. 


BRITISH MEDICAL ASSOCIATION, 16ra, Strand, London. 





FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS & NORGATE’S SCIENTIFIC 
BOOK CIRCULAR. No. 37, Post fige, One Stam (Natural 
History, Physics, Astronomy, Chemistry, Medicine, and Surgery.) 

14, Henrietta Street, Corea Garden, a and 20, South Frederick ` 


treet, 1 






















PELECTRIGITE 


| Revue scientifique illustrée 
t Paraissant le 5 et le 20 de chaque mois 
1 En une lelle livrason de vingt-quatre pages grand in-8o Jésus 
Telegraphie. — Galvanoplastie. —N étéorologie.-Médecine 
Art miltaire,— Applications diversos 
ORGAXNA EPÉOLL DES PROGRES DE LA LUMIÈRB &LROSRIQUA 
Publication redigee depuis 1876 avec la collaboration des 
principaux électriciens na francais et étrangers, 
Secrétaires de la Rédaction : W. DE FONVIELLE et le CH DARROB e 
Directeur : B, DE LISSON. 


CONDITIONS D'ABONNEMENT : 


PARIS ET DEPARTEMENTS)s S%--- 12 ca [union PoSTALE}! 82e.. [4 a 


ETATS-UNIS D'AMERIQUE.}4 22.. 18 > 





760 


Prix d’une livraison ; » as 


Un numdro spdames ar envoyd gratis 
tpi: i envoys gratis sur toute e demande ageanch? 


Paris, 16, rue du Gites Party, 








THE ENTOMOLOGIST’S MONTHLY ° 
MAGAZINE, 


i pages 8vo, with occasional Mustrations. 
onthly, š pages 8v penne stig E. C. Ryn, F.ZS. 


Conia by J. 
H. T. Branto S. P 
” TheM es ee contains standard articles and notes 
a Aati a ee ee CH A ane S 
Sabseri onsi Shilllogs pen vi Yole, post free. The volumes com- 
mence with the une number in each 
Vols. L. Y. (trongly bound in cloth) may be obtained by purchasers cf 
the entire date, at tho increased price of ros. each ; the succeeding 
rol, ay be had tely or or together, at 7s, each, 
London: JOHN VAN VOO ı I, Paternoster Row. 
should be sent to the Editors at the above 


N, B.—Communicanons, &c., 
dress. 





>- SCIENTIFIC WORTHIES. 


ENGRAVED BY THE LATE C. H. JEENS. , 


. The following is a ligt of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. e 
CHARLES DARWIN.» 
JOHN TYNDALL, 

: GEORGE GABRIEL STOKES. 
SIR CHARLES LYEHWL. 
SIR CHARLES WHEATSTONE. 


SIR WYVILLE THOMSON. 
SIR WILLIAN THOMSON. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER, » 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS, R., AGASSIZ. 


e 
Proof impressions of these, printed on india Be de! oc secs be fad from the Publishers, price 5s. each or 


_ NOTH. —ONLY A VERY FEW COMPLETE °SETS CAN BE MADE UP. è 


. £3 10s. m: eset, carriage paid. . 


Cheques and P.O°0.s payable to UACMILLAN & COs ete 
OFFICE OF “NATURE” `29, BEDFORD STREET, STRAND.” ote 5 Bs tag 


. 
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Now ready, crown 8vo, 600 pp.. with 470 Wood Engravings, ras. Gd., cloth. 


The STUDENT'S TEXT-BOOK of ELEC- 
TRICITY By HENRY M. NOAD, PhD., F.R.S, Author of “A 
Manual of Electricity,” kc. & New Edition * carefully Revised, with 
an Introduction and Additional Chapters by W H. Pancu, M.I CE. 
Vice-President of the Society ob Telegraph Engineers,” &c. 


“A Refi A the existing state A Electrical Science adapted for Stu- 
dents ”- H. Peegcg, Esg., te “Introduction 

“An ii taxt-book for every student—beginner or advanced—of 
electricity.” —Anygincering. 


London: CROSBY LOCKWOOD & CO, 7, Stationers’ Hall Court, E C 


e Now ready, complete in three vols., 8vo. 


INORGANIO CHEMISTRY. By Prot. 
ROSCOE, F.R.S3 and Prof. SCHORLEMMER, F.R.S., 
of Owens College, Manchester. With Illustrations, &c, 


e 

Vol. L The NON-METALLIC ELEMENTS. 2)s. 

Vol. IL Part 1—METALS, 18s. 

Vol. IL Part 2.—METALS. 18s. [This day. 

“It would be difficult to praise this most valuable Manual 
too highly, ... The arrangement is clear and scientific ; the 
facts gained by modern research are fairly represented "and 

$ judicionsly selected, and the style throughout is singularly lucid.” 
ncd. 

“A most valuable contribution to the literature of chemistry. 
+... The work when finished will afford the most com- 
plete systematic exposition of the existing state of chemical 
seience that has yet appeared in the English language,”— 


Nature. 
By Prof. ROSCOE, F.R.S. 


LESSONS IN ELEMENTARY CHE- 
MISTRY ; Inorganic and Organic. With numerous Ilustra- 
tions, New Edition. Fcap, 8vo. 4s. 6d. 


PRIMER OF CHEMISTRY. 


e trations. a180. Is. ¢ 


By Prof. SCHORLEMMER, F.R.S. 

THE CHEMISTRY OF THE CARBON 
COMPOUNDS ; or, Organic Chemistry. With Ilustra- 
tions. 8vo, 14s. 

“ A better book than this, on organic chemistry, has never 
been written in any language,” —Pharmaceutical Journal, 

“Must prove ainently useful to the chemical student.”— 
Atheneum, 


MACMILLAN AND CO., LONDON. 
Now ready, in One Volume, handsomely bound in cloth, demy 4to, with 
18 Chromo and other Plates, price £2 2s. 


AURORE: THEIR CHARACTERS and 
SPECTRA. By J. RAND CAPRON, F.R.AS. 


Part I.—Ths Aurora and its Characters. 


With Ilus- 





Part IL—S; of the Aurora. 
Parr IH.—Magneto-Electric Experiments in Connection with the Aurora. 
By the same Author. 


Demy 8vo, cloth, price 30s. 


PHOTOGRAPHED FERCTRA, 136 Pho- 


togrephs of Metallic, Gås and other Spectra, printed by the Per- 
ponat Autotype Process. ith Introduction, Description of Plates, 
a. 


London: E. & F. N. SPON, 46, Charing Cross. 


BRYCE-WRIGHT’S LATEST ARRIVALS. 


MINERAWS,—An exfraordinary and most beautiful Series of 
Precious Opals from Australia, Wavalites (green) from 
America, Beryls, Topazes, &c. 

GEMS. Eats ayes, Hyacinths, „Zirçons, Chrysoberyls, 
Asinites, &c. e 

STONE IMPLEMENTS from Greece, Spain, Denmark, 
and the Swiss Lake-dwellingg, 

PRIZE MEDAL 1d Reg $ Collections of Minerals, Fossil$, 

œ “and R ‘om I} upwards, 
New Catalogue with 34 Illustrations, post free, 1% 2d. 


i BRYCE-WRIGHT, 
Minerdlogist, and Expert in Gens and Precibus Hones, 
vo, GREAT RUSSELL STREET, BLOOMSBURY, LONDON. 
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Just ready, in 4to, cloth, price 3os., or bound in half russia, 365, 


Vol. X. (G—GOT) ôf the 


ENCYCLOPAEDIA BRITANNICA, 


Edited by PROF. THOS. SPENCER BAYNE, LL.D. 


Illushated with numerous Engravings on Wood and Steel, 


PRINCIPAL CONTENTS, 

GAELIC Rev. T. M‘Laucaian, LL.D. 
GALATIANS. Rev. J. S. Brack 
GALILEE. Lieut ConpeR, R.E. 
GALILEO. Miss A M. CLERKE 
GALLATIN _H. CABOT LODGE. 
GALLS. F. H. BUTLER. 
GALT. THOMAS GILRAY. 
GALVANOMETER. Prof CHRYSTAL. ° 
GALVESTON. Major-General Q. A GILLMORE, U.S.E. 
GAMA, Henery O. Forsss 
GAME LAWS Prof. E. ROBERTSON. 
GAMES FRANCIS Srorr. 
GANNET. Prof. NEWTON. e 
GARDINER, STEPHEN J. GAIRDNER, 

GARE-FOW. Prof. NEWTON. 
GARNET. F. H. BurLsR 
GARRICK R. CarruTEERS, LL.D., and Prof Warp, 
GARRISON W.L Ottver Jonnson. 7 
GAS AND GAS LIGHTING: Je PATON: 
GASKELL, MRS Mus F M 
GASSENDL f ADEMA a 
GAUR. Col. Henry Yurs, C.B. 
GAUSS. Prof. CAYLEY. 
GAUTIER GEORGE SATNTSBURY; 
GAY. R. Carruruers, LL D. 
GAY-LUSSAC Prof. JoHN FrrGUSON, 
GELATIN. D. CONSTABLE ROBB 
GEMS. A. STUART MURRAY. 


GENT. ARAHAN HAYWARD: Q.C. 
GEODESY. Col. A. R. CLARKE. 
GEOGRAPHY 

Hisroricar. C. R. Marwuam, C B. 

MATHEMATICAL Col A R. CLARKE. 

PrysicaL Prof Gra 
GEOLOGY. Prof. Gum. 
GEOMETRY— 

Pore ann Frp Ive Prof. HENRICI. 

ANALYTI f. CAYLEY. 
eters I.-IV. S Rawson GARDINER, 

SIA (Omt RANSCAUCASIA) Commander TELFER and A, H, KEANE 
NITED STATES). S.A. DRAKE 
CERMAN ICUS. Francis STORR. 
GERMANY— 

GEOGRAPHY. Prof, H. WAGNER. | 

History. Jasns Sime. 

LANGUAGE Prof. E. Sravers: 

LITERATURE. 
GERSON Prof. T. M Linpsay, D. D. 
GERVINUS. Prof. B BocHHEIM. 

GHAZNI Col 
GHIRLANDAJO, Y. M. ROSETTI. 
GIANT. E. B. Tyior, LL.D 
GIBBON. H. Rocwrs and Rev. J. S. Buacx. 
GIBSON, JOHN. Lapy EASTLAKE, 
GILGIT. Col. YULE. 
GINGER. J. R. Jackson. 
GIORGION Prof. Sipnzy Corin. 
GIOTTO. Prof. Sipay COLVIN. 
GIPSIES. Francis H. GROOME. 
GLADIATORS, F. Srorr. 
GLAMORGAN. Rev. Prebendary DAVIES, 
GLASGOW. J. H. Sroppart and J. PATON. 
GLASS— 


History. ALEXANDER NESBITT. 
aap pkg JAMES PATON, 

Grass ParntTING. C. Hearty WILSON, 
GLOBE. C.H. Ceormand At . NEWTON. e 
a ag een Rey Prebendary Daves. 
GLUCK. F. HUEFFER 
GLYCERIN. Dr.C. R A. WRIGHT. 
GNOSTICISM. Principal Tyzocu. 

GOAT. S. Hoses Pacer 


PAUL. 
GODWINE E. A F RREMAN 
GOETHE. Oscar BROWNING. 


GOITRE. Dr AFFLECK. 
GOLD. . C. Roperts and H BAVERMAN. 
GOLDSMITH. Lord MACAULAY. 


GOLF. P. P. ALEXANDER. 
GOOPSIR. Tuoxas NICHOLS. 
GOOSE. Pref. NEWTON. 
GPOSEBERRY. *C P Jounson. 


GORRES. L A. MONTEFIORE. 


GOSPELS. E.A u ABO TT, D.D. © 
GOSSAR’ A. Cro’ . 
GOTHIC GUAGE." Prof. S1zvERs. | 


GOTHS. E. A. FREEMAN. 
Edinburgh: ADAM & CHARLES BLACK. 


e . 


MATHEMATICAL SOCIETY, at 8.--On the Binomial Equation £23 = eae 


NATURE 
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SUBSCRIPTIONS TO NATURE 
Yearly. e esse o. 288, 
Half-yearly . s e s e „ I4S 
Quarterly... . ©.» 78. 6a, 

To the Lolonies, United States, the Continent, and 

all places within the Postal Union ;— 
Yearly 7. . © © © «© © e JOS, ae 
Half-yearly . . 2. e. « 158. 64 
Quarterly... . 


8s. 
Office : 29, Bedford Street, Strand. 
DIARY OF SOCIETIES. 


LONDON 


THURSDAY, NOVEMBER 6. 

Linnnaxn SocIeTY, at 8.—On the Origin of the so-called Scorpoid Cyme : 
Rev. G Honfiow.—Instincts and Emotions ° oe D, Francs Day.— 
On the Deyelopment ı of the Vegetable Embryo: a M. Ward 

CHEMICAL society, at 8.—On Alizann Bius: G. Anerbach —The Transfor- 
mation Products of Starch: C. O Sullivan —Note on the Formula of the 


mng 
ie Bromine Derivatives of abe et 
Smith —Notes on the Dissociation of ee Iron Alum: J. S. 


a. 
FRIDAY, NOVEMBER 7. 
GEOLOGISTS” ASSOCIATION, at 8.—Geology and its Uses: Prof. Rupert 


Jones. 
SATURDAY, NovgiBeR 8. 

—On an between the Conductivity T 
uction-Balance Effect of Copper-Ti Alloys: 
berts; F.R.S.—On a Standard Cell: Capt. pera Alloys; W 
Prof. Pivani enments on the Incandescence of Electrodes: Dr, 
Guthrie, F.R "y; nan Analogy between the Heat-Conductivity and the 
Induction-Balance-Effect of Tin-Copper Alloys: W. Chandler Roberts, 


F.R.S. 
SUNDAY, NOVEMBER Q. 
Sumpay Lecture Sociery, at 4.—Eastern Religions: Moncure D, Conway’ 
MONDAY, NOVEMBER 10. 
GEOGRAPHICAL SOCIETY, at 8.30.—President’s Address, 
Manica. SOCIETY, at 8.30. 
Ta NOVEMBER zr. 

ANTHROPOLOGICAL INSTITUTE, on the Bheel Tribes of the 
Vindbyon Range: Col. Kaca. Pa e Relations ofẹthe Indo-Chinese 
and Inter-Oceanic Races and Language: : A. H. Keane, M.A.I 

West LONDON SCIENTIFIC ÅBSOCIATION, at 8 


WEDNESDAY, Noyxmexer 12. 


PHYSICAL SOCIETY, at 
Heat and he, Voltaic 
Chandler Ro 


Roya Mrcroscopicat Socrery, at &.—Note on the ifier of Zeiss: 
Licut.-CoL J. J. Woodward.Gn Leptodora kyalina; H. E. Forest.~A 
Illuminator: J. Ma; 


New Immersion , Jun. 


pa NOVEMBER 13, 
=0} 
Trisection and Quartixection: Prof. 


Cayl Leper aa Gubie Deter 
munants and other Determinants of Hi her Class ; and Ror 


Altemate Numbers: R F. Scott, M Na an a badon of Fibonacer 
Sy ima F.R.S.—Notes on a Class of Definite Integrals: TR 


FRIDAY, NOVEMBER 14, 
Qurxetr MıcroscoricaL CLUB, at 8. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE or 5, ST. BRIDE ST., AND £, FOSTER 


HOW'S STUDENTS MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections ind other Objects for the Microscope. 


RUDOLPH -KOEN IG, 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL * INSTRUMENTS. , 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA? OF SOUND, 


PARIS, 26, RUE DE PONTOISE ° 
PRICE LISTS FREE. 


erry, 





. 


Now ready, a Revised Edition, 


NEGRETTI & ZAMBRA’S 


ENCYCLO? MDIC 
Illustrated and Descriptive 
CATALOGUE OF 


SCIENTIFIC INSTRUMENTS. 


(Containing very numerous Comparative Tables of Reference and 
Tlustrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Six Hundred Pages, Royal 8vo, cloth, gilt lettered, Price ss. 6d.) 


Oftical, Mathematical, Philogoppical, Photographic. 
AND e 


STANDARD METEOROLOGICAL 
INSTRUMENTS. 


MANUFACTURED AND SOLD BY 


NEGRETTI AND ZAMBRA, 
Opticians and Scientific Instrument Makers to od 
Th 

Board of Deiat ie Brean Meremo stal tiers the Ghareaoeion 

Kew, Toronto, Washmgton, Victoria; East In 

HOLBORN VIADUCT, E.C. 
ALSO AT 

45, CORNHILL, E.O., & 122, REGENT STREET, W. 


LONDON. 


OTTO WOLTERS, 


55, UPPER MARYLEBONE STREET, PORTLAND PLACE, 
LONDON, W., 


MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES. 
Srzciatiry.—The New Improved Short-beamed Analytical Balances. 
PATERONISED BY THE UNIVERSITY OF SYDNEY, 


A Description explaining the principle of these Balances post fres on 
application. 


M. JACKSON & CO, 

3 (J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS 
AND 
CHEMICALS. 

“ SOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, 
Price sos, per Pair, Cash with Order, 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 
LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of*Benjamin 
conclusively thet a Conductor made e of Copper of adequate alza ia tlhe bat 
sfa apphances for the protection of every description of building fromt he 
seme ent 
CC.’8 


ENT. COPPER An Pts CONDUCTOR, 


PAT d to all kinds of Buildin, zand Shipping in alt paste of ta wori 
ma arpaa te mos ] most Effefiv® and Cheapest 





It is simffle in its application, no insulators being req ‘and gt costs 
sling pet ok forthe aandar maa, gh nse hey or . 


STRAND, W. 
3% WATERLOO ‘Soap LIVERPOOL. 
DERSTON Quay GLASGOW. 
MANUFACTORY GATZSHEADON N-TYNE* 


CHEMICAL, ASSAY, AND BULLION, 


HYDROMETERS AND SACCHAROMETERS, 


STANDARD WEIGHTS & MEASURES. 


L. OERTLING, 


TURNMILL ST., FARRINGDON ST. STATION. 


~ FRANCIS & Co.’s 
‘ELECTRIC $5 
« Yor instruments and stores of good BELLS. 





Telegra 
Electric 

wine Fire and Bu: 
Carbons, 


ph eh mar 
lar 


and sound workmanship they are to 
be commended.’’—FarapDay. 


FRANOIS & COMPY., Eagle Telegraph Works, London, N.W, 


Orrices :—s2, Hatron Garpen, E.O 
Catalogue Three Stamps. 


ADAM HILGER, 


” € 





Scients tfic Instrument Maker to the Royal Observatories 


of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &t., &*¢. 


192, TOTTENHAM COURT ROAD, LONDON. 


Durect Vision Spectroscopes with jouer a slit ~~ high dispersive 

in Brags Case for waistcoat pocket, price £ rg a 

£a zos, With Quarts Lenses, ror 
m £3 10x. Ditto, with 2 P 


ectroscopes meh vay high 
hier Sens P F Prisms for S nalyses, with 
8 ower ‘or wi 
eck; from 1° to 10°, from A to H, of light flint, price, in case, 
itto, with extra dense flint and a power from 1° to 25°, Ato 
to ros. Spherdmeters, in Morocco Case, from £5 tos. 


rsive power equal to 15 





ELECTRICAL APPARATUS for Public 


ctures, Science Classes, Research, and Private Use.—FRICTIONAL 
MACHINES and all experimental accesories, new patterns, improved 
HINES reliable in all 

Powerful LEYDEN BATTERIES, half cost of 
ew PORT- 
gear, in 


insulation, highest eficiency. HOLTZ MA 
weathers, from 
pore ars V LTAIC BATTERIES and apparatus 

BICHROMATE BATTERIKS proumie stirring 
fap raed cases, self-packing. ECTRI 


TREN T, Eys 8 


LAMPS for lantern use. 


Bica Bells. ory Çarbone; 
Wires, & ME CAL ENG FANT BATT ES—New Gece 
tive List, 24 pp NATURE. ea Donj 


107, Lorımore Road, P orthe London, S.E 





MICROSCOPESandBALANCESas MADE 
te Maker to an eminent 
ox Balance, ca Bl pre 


by W STONE, 44, Gloucester Street, Horhor 
firm), are the best and cheapest, . Try his 
to turn one-twentieth of a grain, or 408, 


oscope. 
Balances (Illustrated) post free, ' 





Just published, in fip. 8vo, price gr. 6d, 


SOUND: ELEMENTARY LESSONS ON. 


By Dr. W. H. STONE, Lecturer on Physics at St. Thomas's Hospital. 
th numerous Illustrations. 


“This is an excellent little text-book, well adapted for students of the 
Science and Art — but also of considerable value to those who desire 
eam. The student of acoustics will find it a 
-stone to the more slaborate works on 


to do some! a h 
<< acceptable ages a “steppin 

the subject, while lp mysican will fads in its pages information pioch ma 
be of great assistance to hum in the acquisition of his art.) —Engi 


echanic. 
MAGMILLAN & CO, PONDON. 


saae Ne l 
EAGLE INSURANCE COMPANY, 


éi 79, PALL MALL. 
% Fox Lives omy. ESTABLISHED 1807. 


8x8 
5:0 3,281 
1,500,000 


ee we wt 


2 Agents, 
. GEORGE HUMPHREYS, Actuary and Secretary. 


NATURE 


Best Goods Only, 
Ee Ices. 


orous 


Cells, ser Tean and Gene- 


aand 
53. an 
vey table Sheers fr Atty 
and divide: e, from Sr 
i Prisms of 60°, 
monon, complete ın case, price from £40. 
A 6 different 
5 ros. 
, Price 


the ie costly. Cheaper Lamps, BEST 


than. 
Forms me be bad at the O any 
omis y fog, og fam 
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R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY TOTE MAKER. 


PRICE LIST, FOUR STAMPS. 


55, SIDMOUTH STREET, LONDON, W.C. 


MINERALOGY AND GEOLOGY. 
COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


F. ; 
SINGLE SPECIMENS FROM 
WAVELLITES, GENICULATED | CRYSTALS at RUTILE, 
QUARTZ CONTAINING LIQUID, CORUNSDUM ; RICA 
AUGITE, VERY INTERESTING; RIERUL SINR COBALTINE, 
GADOLINITE ; NORWAY. 
piHORITE, RANGITE, AND EUXENITE FOR CHEMICAL 
EPIDOTE, APATITE, SCHEELITE j TYROL 
, CHISELS, AND CRYSTAL 





BLOWPIPE CASES, 
HOLDERS. Catalogues fr oo 


PRIVATE LESSONS AND EVENING OLASSES. 


SAMUEL HENSON, 
277 (Late 1134), STRAND, LONDON, W.C. 


HOW to WORK with the MICROSCOPE. 
By LIONEL S. BEALE, F.R.S. 


HARRISON, Pall Mall 
Fourth Edition, yoo Illustrations, ars. 


The MICROSCOPE in MEDICINE. By 
LIONEL S. BEALE, M.B, FRS, Er clas to King’s Coll. Hos- 
pital, and Professor of Medicine in the 


London: J. & A. CHURCHILL. 


CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classes, Private Study, or Business 


Illustrated Priced Catalogues post free for six stampe, 


Carriage allowed to any station In England or Wales, on orders of gos, 
= value and upwards. 


MOTTERSHEAD AND CO, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INE 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes 2 p leasure when this Ink is used. It has been a d 
by the principal Banks, Publie Omes, and Balway Compa ut 


Irelan 
Teratas ilmot instant) Furtak parran” 








Does not corrode S lotting-paper may bo applied at the 
Is cleanty to use, heres not liable toBlot. moment of wnting. 

Can be obtained in Lendon, throug 
don Street, W. Epwazps, Old 


Street; Wat. Marner, London and anchester; 7 AUSTIN & Co., 





Street, Liverpbol; and Sracy & Coox, Paternoster ; and to be had oi 
all Stationers, 
BEWLEY & DRÅPER (Limited), Dublin, 
THIS 
MEDICINE 





ts a a Certain C Cure for all Disorders of the LIVER, STOMACH 
AND *BOWELZ. A Great PURIFIER of the BLOOD; a 
Fowprful Invigorator of the System, in cases of WEAENESS 
AND DEBILITY, and is unequalled in Female Complaints, 


DIAMONDS AND OTHER PRECIOUS 


e STONES. Scientific 


opinion girenas to GENUINENESS, PURITY, 
* and VALUE.— Bavcy WRIGHT, 90, 


Ruseoll Street, London, 
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OROIDE GOLD JEWELLERY. 


(REGISTERED ) 


(REGISTERED.) 


The onty Perfeot Substitute for 18-Carat Gold. © ° 
ILLUSTRATED PRICE-LISTS POST-FREE, e 


MAGNETIC COMPASS CHARMS, 


For Appendage to Watch-Chains, combining a reliable Compass, Magnifier, and Burning-glass; 
uality, and in fine gold patterns, 8s. 6g. and 10s. 6d. Free per registered post. 


WATCHES. 


VBR The Cases of these are very handsome and in exact representation of those of the bestanade 18- 
WM carat Watches, the movements are thoroughly, relable, and contructed to perform for at least 
twenty-five years, Open face, from ars. unters, from jos. Per registered post, Gd. extra. ee 


ALBERT CHAINS, ` > 


Perfect in finish, and embracing all the best 18-carat gold designs, xos. 6d.; smaller patterns, gs 
and 7s. 67 Post-free. Ci os 5° 


P 0.0. payable at Exhibttion Road, South Kensington. 
s C, C. ROWE, 88, BROMPTON ROAD, LONDON. 


PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Compete Sets of Physical ‘Apparatus for Science F Pnmers and all the Physical Text-books in use in Schools and Colleges. 


ones amd Gramme Dynamo Mas Machines and 2 and Lan fod Pata = eae 
ools supplied with Apparatus as et equirements Sections of Light, H Sound, and Electr: e 
Electric Signals for Houses, Hotels, ge Colliery Signals, htning Conductors, Gower and other Patent Telephcna, i ciy 


EDWARD PATERSON, ye 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, “i 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. š 
Nlustrated Catalogue of Electrical Apparatus, Parti, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post fræ, 6 Stamps. 


W. L A D D & C O., 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), ë 
II AND 12, BEAK STREET, REGENT STREET, W. > 


IMPROVED HOLTZ ELECTRICAL MACHINES Hn Plates. Immediately available in any conditfon of the atmagphere. ? 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S S‘MAGNETO-ELECLRIC MACHINE for Laboratory use. 


Physual Apparatus of every Description. ž 
ILLUSTRÆTED CATALOGUE, SIXPENCE. 


THE SCIOPTICON. 


CA TALOGUES FREE, 
























THE SCIOPTICON COMPANY, 


157) 
GREAT 


PORTLAND 
STREET, 
LONDON, W. 


C. FS LEY & Co, 


OPTICIANS; 


BROMPTON ROAD, S.W. 
(Close to South Kensingt Kensington Museum). 


THE PHONELDOSCOPE 


An Instrument for Obser?ing the Colour-Fi, of Liguid Films under the 
action of Sonorous Vibrati 


dred-weight of 
lead m an iron 
t. It will boil 


. f a gallon of 
water in a flat 
copper kettle m 
5 minutes, and 
will melt 6 Ibs 
of lead or solder 
im an iron 
in 7 minutes. 
Height, sinches Price, in galvanised iron, 42. 6. 
Complete List of Gas Furnaces for all purposes; Hot and Cold Blast 
Blowpipes, Automatic Foot, and Hand Blowers; Instantaneous Water 
Heaters, &c , on applkcation. e 


THOS. FLETCHER, Museum Street, Warrington. 


NOW READY, . 
SECOND EDITION, 


GRIFFIN'S i 
CHEMICAL HANDICRAFT 











172, 


PRICE 42. 7d. POST FREE. 


A CATALOGUE OF 6HEMICAL APPARATUS » 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.” 
Demy bro, 48 pp., TMustrated with 1,600 Wogdcuts. 

Most Complete and Cheapest Lsst of Apparsins. ° a 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C, e 


Being z visible Jeanonataon i of the Vibratory and Molecular Motion of a 


‘The PHONEIDOSCOPE, Bers 3 meee Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardb board Box, xos 6d. 
m ACTURED AND SOLD WHOLESA®® AND RETAILOSY 
172, BROMPTON ROAD, LONDONSS,W. 
All Marettals supplied for - 
puppores. . s 
Price List of €lectrical and Acoustic Apparatus, with Drawings and 
Descripizon of the Harmonogruph, Mest Lre, wd. ¢ 


S. C. TISLEY & CO, 
TELEPHONIC ELECTRICITY. 
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CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Apparmus‘for the Analysis of Water according to Professors Brankland and Bischof. 


BUNSEN’S MODIFIED FILTER PUMPS, from 10s, 8d. to 67s. 


ELECTRIC LAMPS FROM 868, UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £3. 
` GEISSLER’S TUBES. 


Catalogues and IUsustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers. 
WHOLESALE IMPORTERS amo MANUFACTURERS, 


AUG. BEL and CO., 

















Sets of Apparatus as 
required by the Govern- 











Ps Sole Agents for Grenet’'s Batteries, and Contractors te the Government, ment Schools always 
. . . ready and kept in stock 
34, Maiden Lane, Southampton St., Strand, W.C. 
CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES. 
For the convenience of Teachers and Students at the South K. Classes, the Science and Art Department has authorized us to keep a stock in 
the store room, first floor of the building, where the different sets and articles are always ready for delivery. 
j e 
-MICROSCOPIC SPECIALITIES. 
-7 Series I,—24 Medical Pathological Preparations, Series V.—24 Preparations from the Frog, in 
in Case 1. 1. ue ee ee £2 2 OO Case nn, nes nee cee ane ee H2 2 0 
e »  _II,—24 Physiological Preparations, in Case 2 2 o »»  VWI,—24 Surgical Pathological Preparations 2 2 o 
S »  I.—24 Educational ” ” 220 s A.—48 Diatomacee (selected)... ... 1. 2 10 0 
» LV.—48 Physiological n ñ 440 » B24 3s (very rare) oo... a IM 6 
“ Pathological and Physiological Preparations in great and constantly increasing variety, and of most valuable descriptions. 15r. to 
30s. per doz. 
Descriptive Lists and full particulars on application to 
- j | ARTHUR C. COLE & SON, 
? . 
ST. DOMINGO HOUSE, OXFORD . GARDENS, NOTTING HILL, LONDON, W. 
F LATE OF 62, ST. DOMINGO VALE, EVERTỌN, LIVERPOOL. 
STANDARD AND OBSERVATORY TIMEKEEPERS. 
maof wee MANUFACTURED BY E. DENT & 00. rape wine 
i Guineas. Guineas, 
Standard Clock, suitable for Private Residences in Town Standard Observatory Clock, of the most refined con- 
or Country, or Public Institutions, beating seconds and straction, with barometric compensation, &c. -- 160 
gomg eight days with orce winding; in carved and (a) The same, with Sir Geo, Airy’s escapement ... 170 
ecorated oak or mahogany case ne +» from 35 (6) The same, with M. Leverrier’s electrical contact 
(a) The same, but going one month with once system i. nes tne oes .. 200 
winding... a one ane from 40 The New Standard Clock (the primary standard time of 
a -ti S Sa the United Kingdom) of the Royal Observatory, Greenwich, wis 
Btandard Observatery Moan time Glock we constructed by E. Dent & Co., Gud praliely siralar instruments 
(a) The same, but furnished with electrical contact are now being made for the Royal Observatorus of Spain and 
apparatus with eccentric scr@w adjustments for Belgium. Standard Clocks of less refined construction for the Ob- 
dropping @ ume ball, or transmitting hourly servatories of Edinbrgh (Roya, Dunsink (Reyal Irish), Oxford 
signals ids Ro am mae ~- 92 | (Onwersity), Pulkowa (Russian Imperial), Geneva (Nation sl 
f ges)» d Colomal, A 6 
Standard Observatory Sidereal Clock -oeeo | Swi); amd, many lars, Loram and G nk 
e 
(a) Tke same, but furnished with electrical contact Galvanic Chrono hic Apparatus, for registering 
apparatuy, with fine vertical and horizontal screw the time of RET of re betes and other astrono- e 
adjustments for transmitting seconds, currents è mical phenomena ‘at aa wee . from 120 
for controlling other clocky &q -- ++ 95 | The Great Gakanic Chronograph of the Royal Observatory, 
(2) The sam, but arrgnged to omit the current at Greenunch and the stil more powerful Apparains for the Royal 
ee Goth second, for pricking on chronograph Observatory, Brussels, and other smaller ones for other Observa- 
e rel, &c. sii isa sé s ssx 


Q7 | tories gugre consiructed by E. Dent & Co. 
@e . ė e 
r e 


- E. DENT '& CÒ, l 


WATEH,.ĊLOCK, AND CHRONOMETER MAKERS, 
_, 64, STRAND, & 34, ROYAL EXCHANGE. ° FAGTORY, GERARD STREET, LONDON. 


Pnated ty E: Cray, Sons. AND Tayior, at 7 ard 8. Bread Street Hill, Queen Victorja Street, in the City of London, and publshed by 
g BMACMILLAX AND CO., at the Office, 29 and 30, Bedford Street, Covent Garden.—-Tuvaspay, November 6, 1879. 
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BROWNING’S MICROSCOPES. - 
THE COMPLETE BINOCULAR.’ 


This instrument has a firm, well-finished stand, with fack 
and fine adjustment to body, mechanical motions to stage, 
removable fittings for apparatus, revolving diafhragm with 
three apertures, A or B eye-pieces, and rin, 16° and fin, o 
75° objectives ; fitted with binocular arrangement, with 
lever adjustment for adapting the eye-pieces to the width 
of the eyes of the observer. 


PRICE £10 10s. Od. 


Price Dist of Microscopes Free, 


An Illustrated Catalogue of Microscopes, 
with 35 Illustrations, 8 whole page engravings, 
post free, 7 stamps. 


BROWNING S new* Cheap Series of Men powe Objec- 
tives, }-in. 80°, £2 75. 6d.; }-in. 90°, £2 12s. 64; din. 95°, 
43 55. Od. 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER 
TO H.M. GOVERNMENT, THE ROYAL SOCIETY, 


THE ROYAL OBSERVATORIES GF GREENWICH, 
EDINBURGH, &c., &c. y 


+ * 63, STRAND, W.C, LONDAN. ! 


e 
Factory—Séuthampton Street and Exeter Street,” London. 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histolcgy, and branch of Micro 
scopy. Catalogue post free and pratis on appication. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded fog Excellence, Variety, &. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


SIR JOSEPH WILLIAMSON’S MATHE- 
MATICAL SCHOOL, ROCHESTER. 


A new scheme fer the administration of this School having been issued by 
the Charity Commismoners, the Governing Body will proceed to appoint a 
Head Master in December next. He will be required to enter on his 
duties at the end of Jan neat. Hisemoluments will consist of (1) a 
fixed strpend of £150 per um, (2) a gocd residence free of rent, rates, 
and taxes, a capitation of £2 10s. per annum on each of the first 100 
boya in the Upper chool, and of £r xs. per Annum on every other boy in 
thag pper col and on drery’boy in the Lower School, The School is 
intended to be a good fodern and scientific schoo! of the second grade, the 
pupils leaving at the age of 16. 

© population of Rochester, the adjoining towns and neighbourhood 
within a distance of three miles from the School, amounts to about 80,000, 
and there is no other school of the same description in the neighbourhood. 

Candidates, who must be Graduates of some University in the United 
Kimgdom and experienced in tuition, are requested to send in their applica- 
tons not later than the agth November next to the Clerk. 

Each letter of application should contain (1) an account of the Candidate’s 
Waiversity degrees and distinctions, (2) the names and addresses of threo or 
four persons who will be prepared to bear testimony to his qualifications. 

Further information may be obtained on application to the undermgned. 


By order of the Governors, 
, A. A. ARNOLD, Clerk. 
«The Precinct, Rochester, goth October, 1879 


ROYAL SCHOOL OF MINES. 


Prof. GUTHRIE, F.R.S., will commence a Course fof about Sixty Lec, 
-tures on PHYSICS, at half-past rr a.m, on MONDAY next, the 17th inst - 
to be contnued at the same hour on succeeding week-day ex 
Saturday. These Lectures will be delivered at South Kenungton. Fee for 
the Copse, 44, for the Laboratory Practice, £12. => » 

Cou of Evening Lectures on some of the special applications of 
Physics to the Arts are now 
tle conclusion qf the forego 
published. 











ing orgamsed. These will be commenced at 
Course. Further details will be shortly 


F. W. RUDLER, Registrar. 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY 
AFTERNOON, commencing at Four o'clock » Sunday, 
November 16,—C. Prounpes, Esq., Sec. to the Nipon GFapas) Insti- 

S i I 


Ri and Pi cans 0 bserrpt 
Payment Ppr inet oae Pemp, pae aad (charred seats) én 
g 





UNIVERSITY OF DUBLIN. 


PROFESSORSHIP OF ZOOLOGY. 


The Council will, on WEDNESDAY, November 26th, nominate to tho 
vacant Professorship of Zoology. 

The tenure of the Profe r; a is on fre years. 4 

The emoluments consist of a of £200 per annum, and £so pald to 
the Professor each year for a Course of onstrations in Zoology. 

Candidates ara requested to send their applications and testimonials to the 
Secretary of the Council before Wednesday, November zoth, and copies of 
the same to the Registrar of Trinity College. 


ae T W. BARLOW, Secretary of the Council. 
Trinity College, November 6, 1879. 


BEDFORD COLLEGE (for Ladies), 8 and 9, 
York plaice Portman Square, London,—The Half-Term will begin on 
THURSDAY, November 13. Lectures on Biology at 250 on Satur- 
days; the Practical Class at ro on Tuesdays. Students may pre 
for Matriculation or for the B.A. and B.Sc. Examinations of the tne 


versity of London 
HENRIETTA LE BRETON, Hon. Sec. 


ROYAL®POLYTECHNIC.—CLASSES for 
ete ot EDWARD B. AVELING, Deco PLS Tome ee 
yernty Matriculation, rst and 2nd B.Sc., Prelumi Sciennfic MB., 

Botany, Physiologyy Chemistry. All the Wor fs 














LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C. 
ALANTHONY NESBIT, F.CS, ° 


WATER ANALYST, 


Performs every descfiption of Water Analysis on moderate terma. 
Properly @eanse bottles fag the reception of samples sent i agy part of 
i , the Kingdom’. oe 


[Nov, 13, 1879 
LIVING SPECIMENS FOR THE MICROSCOPE. - 


THOMAS BOLTON, MICROSCOPIST’S afd NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM, 

T. B. has last week fnt out to his subscribers some weeds, to which 
were attached a great variety of Rotifers and Infusoria. He has also sent 
out Ophrydiun: versatelts, S; illa fluviatilis, Volvox gigpator, Proto- 
cocens, Hydrodictyon ninicuiainm, Melicerita ringens, Liinnias cerato- 


di, &e. 
Maly announcements will be made in this place of organisms T. B. 


is supplying. ' 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in course of Six Months for Subscription of £1 I% 
Price List of Specimens on application, with stamped addressed envelope. 
Porrrorio OF DRAWINGS, One SHILLING. 


WANTED, A COPY OF ALLMAN’ S° 
FRESH-WATER POLYZOA (Ray Society), by Messrs. Bell, 4, York 
Street, Covent Garden, London, W C. 


TO BE SOLD.—A SET of Wheatstone 
A Bc. pIBLEGRAPH INSTRUMENTS.—Apply, Box 96, Post 


FUNGI, LICHENS, ALGÆ, MOSSES, 
HEPATICA, FERNS, &c, pared as Microscopical Slides, may be 
obtained at srs two dozen objects.—A pply Rev. J. E. Vize, Forden 
Vicarage, Welshpool. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING, of best quality. les, 38, 6d. per ounce; Squares, 
ce a a SSL 

ETIT, 151, 


igh Street, Stoko 
MINERALS, ROCKS, AND FOSSILS. 
P s COLLECTIONS IN CABINETS. rs 
‘wo Hundred Specimens, gor. ; 150 do., 309. $ 100 do., gor. 5 + TOS. 
Suze of Specimens, 2 square inches. SNaniny ard Localities A F 
Superior Cabinets fitted with Card-Trays and Catalogue included. 
“The Popular Scientific Pocket Cabinet Series” comprises 9 Cabinets amd 
eet Specimens. as. 6d. each Cabinet, free delivery, 4d. NATURE, 


arch No. 489, * 
Tha Gar welt y ii complete, azz. Hammer-holder and 
Waist-strap, price as. Collecting-bag (figured and described), price 4a 
THOMAS J. DOWNING, Geologist, &., 
38, WHISKIN STREET, LONDON, E.C. 
Catalogue, Lists, and ‘‘ Quarterly Circular ’’ free on receipt of ad. postage. 


MINERALOGY AND GEOLOGY, 
ossils, Minerals, and 


A New List of Collections of Fi 
incl: Special Collections to illustrate the various Text-books, in 
Cabinets. Lust of Sections of Rocks for the Microscope. Blowpipe Appa- 
ratus and Materials of all kinds in Cases or separately. New Pattern of 
Geological Hammers, with pri List of New and Second-hand Books of 
JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE, 


GEOLOGY AND MINERALOGY. 

OHN TYM has ready for Sale, at low prices, Educational Collections 
of Fossils, Rocks, and Mmerals, jally arranged to illustrate the text- 
books of Lyell, Ge Bonney, Collins, Davies, Skertchley, Dann, Page, 
Jukes, &c. Series of Specimens for School and College Museums are a 
supplied at very reasonable prices. Catalogues ost frea. 

Postal ’ vd SHEFFIELD. 

















Address :—CASTLETO 


THE LONDON CLAY CLIFFS OF 


SHEPPEY have lately been ing very rapidly, and a e quantity 
of interesting Fossilghave been ried ae TA Recetas Series of 
100 Specimens, correctly named, will be sent, carriage paid, to London, 
on receipt of r10f.; oe one small Specimen each of 12 Species, post-free 


for 1s. 2d. a 
wW. SHRUBSOLE, F.G S, Sheerness-on-Sea. 
ar a 


NATURAL HISTORY STORES. 


48, ESSEX STREET, STRAND, WC. 
Students and others are invited to inspect THOMAS D. RUSSELL’S 


Collections of British and Fore Shells, Corals, Zoophytes, Annelids, 
Crustacea, Edunoderms, Minow Fossils, Rock Specimens, Microscopic 








Ot me Geologist’s Hamm Glass Cay B Card T 
"$ ers, oxes, TRYS. 
Tablets Class Sligs, Micro- Thm Glass, @anada Marine Glue, and 


other requisites for the Geologist and Microscopist. 
s Catalogues Post Free, 


ELECTRIC BELLS AND HOW TO FIX 


THEM Post free 6 seme Price Lists of Electric Boils port freo. 
eo J &W.E. ARCHB ı 8, Bridge Street, Westminster, S.W. 


m e 
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ORCIDE GOLD JEWELLERY. 


(REGISTERED.) 






wy 


twenty-five years, Open face, from 


a ttc 


The only Perfect Substitute for 18-Carat Gold. , 
ILLUSTRATED PRICE-LISTS POST-FREE, 


MAGNETIC COMPASS CHARMS, _ 
Bee ATE ATC Uy, 20 in T yoewrod ts. G2) agei ton oa” Vive per weet toe a 
WATCHES. 


The Cases of these are very handsome and in exact representation of those of the best-made 18- 
i carat Watches, the movements are thoroughly, reable, and constructed to perform for at least 
; 21s. Hunters, from jos. Per registered post, 6d. extra. f 
h ALBERT CHAINS, : 
ay Perfect in finish, and embracing all the best 18-carat gold designs, 10s. 6¢.; smaller patterns, 5s- 
oi and 7s. 6d. Post-free. 
P.0.0. payable at Exhibition Road, South Kensington. o e , 


C. C. ROWE, 88, BROMPTON ROAD, LONDON. 


(REGISTERED ) 








$ W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 


. 
II AND 12, 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 
LADD S DYNAMO-MAGNETO MACHINE and GRAM 


(By Appoiniment to the Royal Institution of Great Britain), 
BEAK STREET, REGENT STREET, W. a 


to 24 Plates. Immediately available in any condition of the atmosphere. 
E’S MAGNETO-EL $ Laborato: 


RIC MACHINE for Ty use. 


Physical Apparatus of every Deseripiton, 


ILLUSTRATED CATALOGUE, SIXPENCE, 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post fres. 


Complete Sets of Physical Apparatus 
Siemans and Gramme Dynamo Machines and Lam 
Schools suppled with Apparatus as per Science an 


for hire. 


Art Departments’ 
Electric Signals for Houses, Hotels, &c., Colliery Signals, Lightmng Co: 


for Science Primers and all the Physical Text-books in use in Schools and Colleges. 


uirements in the Sections of Light, Heat, Sound, nnd Electricity. 
ctors, Gower and other Patent Telephones. . 


EDWARD PATERSON, è: ’ 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER," 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Mustrated Catalogue of Electrical Apparatus, Pari 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps. 





NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
‘CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy Bro, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complde and Cheapest List of Apparatus, 


JOHN J. GRIFFIN AnD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


FLAME 





BURNER 


will with equal 
ease boil an egg 
in & smell tin 
sancepan or 
melt half 2 hun- 


E MARK. 


FLETCHER’S | SOLID 


an terion ae 
a on o: 
water T Aa 
copger kettle m 
5 minutes, and 
will melt 6 Ibs 
of lead q spider 





in7 minutes,; . 
Height, y inches. Prce, in galvanised iron, 43. 6d. 
Complete List of Gas F 


Blowmpes; Autonfatic Foot, and Hand 
Heaters, &c., on application. 


lowers; Instantancous 


THOS, FLETCHER, Museum Street, Warrington, bg 
$ . . 


e 
e 
. . e 


ap iron e 


for all purposes Hot®nd Cold ea 
Te 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 


55, SIDMOUTH STREET, LONDON, W.C. 


ADAM HILGER, 


Scientific Instrument Maker to ihe Royal Observatories 
of Greenwich and Eii e the Observatories of 
Melbourne, Sydney, Potsdam, &c, &c. 


192, TOTTENHAM COURT ROAD, LONDON. 





Quartz ros. extra Table 
Specttiecones wih vay Wah Apera porer eia 

es „hig ive powereequal to 13 of 60°, 
on Brass Stands with Universal motion, complete ig case, price from £40, 
Hilger’s Variable Power Prisms for ge yses, with 6 different 
powem, from 1° to 10°, from À to H, of light flint, prico, in case, £5 ros- 
itto, with extra dense fligt ang a power from ae 25 from A to H, price 

5 fr. 


e, from Sx" Half Posm 


%to tor. Spherometers, in Morocco Case, from 









OLD WOUNDS, and SORES® If 


REASTS, 
effectually rubbed on the Neck and Chest, it cures BORE 
THROATS, BRONCHITIS, POUGHS ami COLIS; afd for 
GOUT, RHEUMATISM, and all Skin Diseases it‘s unequalled. 


For BAD 
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PUBLISHED BY J, AND A. CHURCHILL. 





THE RIVIERA: Sfetches of the Health 
Resats of the Mediterranean Coast of France and Italy, 
fiom Hyères to Spezia; with Chapters on the General 
Meteorology of the District, its Medical Aspect and Value, 
&e By EDWARD I. SPARKS, M.B. Ozon., F.R.C.P. 
Lond. Crown 8vo. 8s. 6d. 


PHYSIOLOGY AND HYGIENE OF THE 
VOICE, with especial Reference to its Culttvation and 
Preservation. For the U-e of Speakers and Singers. By 
GORDON HOLMES, Physigian te the Municipal Throat 
end Ear Infumay. *Crwn 8vo, illu8trated. 6s. 6d. 


JOURNAL OF MICROSCOPICAL 
SCIENCE. Edited by E. Ray LANKusTER, M.A., 
F.R.S., with the co-operation of W. ARCHER, F.R S., 
M.R.LA., F. M. BALFOUR, M.A., F.L.S., and E, KLEIN, 
M.D., F.R.S. Published Quarterly, with Lithographic 
Plates. 6s. 


n PEON 

COOLEY’S CYCLOPÆDIA OF PRAC- 
TICAL RECEIPTS and COLLATERAL INFORMA- 
TION in the ARTS, Manufactures, Professions, and 

e Trades, including Medicine, Pharmacy, and Domestic 
Economy and Hygiene. Edited by Prof. Tuson, F.C.S., 
assisted by reveinl Scientific Contuibutors. Sixth Edition, 
Pat XIV. (San—-Si1) now ready. 25. 6d 


~ 


PARASITES: a Treatise on the Mntozoa 
of Man and Animals, including some Account of the E-ctozoa. 
By T. SPENCER COBBOLD, M.D., F.R.S. With 85 
Eneravings. vo. 155. 


DANGERS to HEALTH: a Pictorial Guide 
to Domestic Sanitary Defects. By T. PRIDGIN TEALE, 
_ M.A., Sargeon to the General Infirmary at Leeds, With 

- 55 Lithographs, Second Edition. Syo. 10s. 
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A MANUAL of MICROSCOPIC MOUNT.. 


~ ING; with Notes on the Collection and Examination of 
Objects. By JOHN, H. MARTIN, Member qf the Society 
of Pablic Analysts. Second Edition, Revised and Enlarged, 
with 150 Illustiations, 8vo. 7s. 62, 


A MANUAL OF COMPARATIVE ANA- 
TOMY. By Prof. HUXLEY, LL.D, F.R.S. 
VERTEBRATES. Fcap. 8vo. 12s 
INVERTEBRATES. 8vo, 16s. - 


HANDBOOK OF HYGIENE AND 
SANITARY SCIENCE. By GEORGE WILSON, 
M.A., M.D., Medical Officer of Health for the Warwick 
Union of Sanitmay Authorities. Fourth Edition, with En- 
gravings. Crown 8yo, 10s. 6d, 





weg CHEMICAL TEHXT-BOOKS. 


e “Weknow of no other publi-hers who publish a series of works suitable for all classes of students fiom the beginner to 
the most advawced pupils. ‘This series of Messrs, Churchill includes all that is required.” —Quarteriy Journal of Education, 


INTRODUCTION TO INORGANIC 
CHEMISTRY. By W.G. VALENTIN, F.C.S. Third 
Edition. With Engravings. 8vo. 6s, 6d. 

By the same Author, 

A COURSE OF QUALITATIVE CHEMI- 
CAL ANALYSIS, Fourth Edition, with Engravings. 
8vo. 7s. 6d. : 

, MANUAL OF QUALITATIVE AN..u1- 
fe: By ROBERT GALLOWAY, Professor gf Applied 

+ Chemistry, Royal College of Science for Irelan 
Edition. Post 8vo. 8s. 6d, ; 


a 
HOW TO TEACH CHEMISTRY. “Six 


Ma Lectues. By--EDWARD FRANKLAND, D.C.L., 
F.R.S. Edited "by G. CHALONER, F.C.S. With En- 
gravings. Crown 8vo. 35. 6d. 


PRACTICAL CHEMISTRY AND QUALI- 
TATIVE INORGANIC ANALYSIS. Specially adapted 
for Schools. By F. COWES, D.Sc. Lond., Senior 
Science Master at the High School, Newcastle-under-Lyme. 
Second Edition, with Engravings. Post 8vo. 7s. 6d. 

NOTES FOR STUDENTS IN CHEMIS- 
TRY, being‘ a, Syllabus of- Chemistry, compiled by 
ALBERT J. BERNAYS, Pu.D., Professor of Chemistry 
and of Practical Chemistry at St. Thomas’s Hospital Medical 
College.” Sixth Edition. Fcap. 8vo. 35. 6d. 

“By the same Author, 

SKELETON NOTES IN 
STE Ist for Students in Medicine. Fcap. 8vo. 
2s. ° 


THE PRACTICE of COMMERCIAL OR- 
GANICa@MALYSIS., By ALFRED H. ALLEN, F.C.S., 
Lectuger on Chemistry at the Sheffield School of Medicine. 


Vel. I.—Cyanogen Compounds, Alcohols and thefr Derva- 
* tives, Phenols, Awids, &. 8vo. Ios. 6d. 
. e 


FOWNES AND WATTS’ PHYSICAL 
AND INORGANIC CHEMISTRY. Twelfth Edition. 
With Engravings. Crown 8vo, 8s. 6d. 


FOWNES’ AND WATTS’ 


ORGANIC 
CHEMISTRY. Twelfth Ediuon. With Engravings. 
Crown 8yo. IOs. 


A PRIMER OF CHEMISTRY. By ARTHUR 
VACHER, Editor of ‘Fresenius’ Chemical Analysis,” 
18mo. 1s. s : 

CHEMISTRY, INORGANIC AND OR- 
GANIC. By C. L. BLOXAM, Professor of Chemistry 
in King’s Collegé London. Third Edition, With En- 
gravings. 8vo, Ifs. 


By the same Author, 


LABORATORY TEACHING; OR PRO- 
GRESSIVE EXERCISES IN PRACTICAL CHEMIS- 
TRY. Fourth Edition, With Engravings. Crown 8vo. 
gs. 6d. 


BOWMAN’S9 PRACTICAL CHEMISTRY. 
Edited by C. L. BLOXAM. Seventh Edition. With 
Engratings. Fcap, 8vo. 65, 6d. 

HANDBOOK OF YWOLU METRIC ANALY- 


SIS. By FRANCIS SUTTON, F.C.S., Norwich. 
Third Edition. With Engravings. 8vo. I5s. ° 


ANALYTICAL’| FRESENIUS’ CHEMICAL ANALYSIS. 


Translated by ARTHUR VACHER. 
ALITATIVE. Ninth Edition. 8vo. 12s, 6d. 
QUANTITATIVE. Vol, I. Seventh Edition. 8vo. 


ry oe 5S. T 


HANDBOOK OF CHEMICAL TECHNO. 
LOGY. By Dr. WAGNER, of, Wurzburg. Translated 
: . by Wa. Croorss, F.R.S. With Engravings. 8vo. aes. 


-ro TT 4"—MHo TF 
.  ‘London:*J. AnD A? CHURCHALL, New Burlington Street. 


Printed by R. CrargSons, AND TAYLOR, at 7 ard 8, Bread Street Hill, Queen Victoria greet, in the City of London, and published by 


ghee AND Co., at the Office, 2g and 30, Bedford Street, Covent Gaydet.—Tuvaspay, November 13, 1879. 
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“ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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BROWNING S MICROSCOPES.) 


The “COMPLETE” MICROSCOPE, with 
rack and fine adjustment to body, mechanical 
motions to stage, removable fittings for appa= 
ratus, revolving diaphragm with .3 apertures, 
A or B eye-piece, 1 in. 16° and $ in 75° 
objectives, of which the performance will be 
guaranteed. 


PRICE £7 10s. Od. 





PRICE LIST OF MICROSCOPES FREE, 





A New Edition of the Illustrated Cata- 
logue of Microscopes with 35 Illustra- 
tions, 8 whole page engravings, post free, 
7 stamps. 


BROWNING’S new Cheap Series of high-power Objec- 
T in. 80°, £2 75. 6d.; Fin. 90°, £2 125. a Fin. 95°, 
3 55. od. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER 
TO H.M. GOVERNMENT, THE ROYAL SOCIETY, 
THE ROYAL OBSERVATORIES OF GREENWICH, 
EDINBURGH, &c., &c. 


63, STRAND, W.C., LONDON. 
Factory-—Southampton Street and Exeter Street, Londén. 


PRIgEMMEDAL, 1862, ESTABIRSHED. Too YEARS. 
Telescopes, Spectroscopes, Otera Glasses, C, GC, 
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BRITISH ASSOCIATION for the AD- 
VANCEMENT of SCIENCE, Albemarle Street, Londun, W.— 
The REPORT of the SHEFFIELD MEETING (1879) is now ready, 
and In conrse of Free Delivery to Members It may be obtamed at 
the Office, or through Mr. Jonn Murray. Price to the Public, 245 3 
to Associates ofjthe present yeag(Shefield Meeting), 16s. ; nett, if re- 
quired to be zent by post, 1s 

F Ei H. GORDON, Assstant-Secretary. 


RISTMAS LECTURE 
ROYAL INSTITUTION OF GREAT 


BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
wane TYNDALL, DCL., F.R.S, will deliver a Course of Six Lectures 
‘adapted to a Juvenile Auditory) on “ Water and Air,” commencing on 
RDAY, December 27,et 3 o'clock; to be continued on December 
pee and January 1, 3, 6, 8, 1880. Subscription for Non-Members) to 
Course, one Guinea (Children under Sixteen, Half-a-Guinea) ; to all the 
the Season, Two Gungas . Tickets y now be obtained at the 
e 





TostimtHoa 


OWENS COLLEGE, MANCHESTER. 
FIELDEN LECTURESHIP IN MATHEMATICS., 

The Senate is about to appoint an ASSISTANT LECTURER in 
MATHEMATICS im succession to Mr, BexTiey, who has been elected 
Principal of the Firth College, Sheffield. The Salary will be £250 per 
annum Information respecting the duties of the office may be obtained on 

lication to Dr GREENWOOD, the P. Candidates are requested to 
arlie in applications on or before the 6th her, with a reference ın the 
first instance to not more than three persons from whom the Senate may ask 


testimonials, 
J HOLME NICHOLSON, Registrar. 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES at ST. GEORGE’S HALL, Lan Place, each SUNDAY 
AFTERNOON, commencing av Four o'clock precisely. Sunday, 
November 23 —Dr G. G. Zerrri, F.R.Hist.S,, F.R.S L, on ‘ False 
m a Religious, Social, and Educational Point of View.” 
—Members’ Annual Subscription, £1. Payment at the Door—One 
Penny, Sixpence, and (reserved seats) Ono g 








e.~ THE LONDON LIBRARY, 


za, ST. JAMES’S SQUARE, S.W. 


reo: e Th ae Coase Esq. 

omas e, 

Vice-Presidents 
. The Dean of Westminster, Right Hon W. E. Gladstone, M.P., 
E. H. Bunbury, Esq , J. Spedding, Esq. 
s nsiees, 
Lord ffoughton, Earl of Carnarvon, Earl of Rosebery. 
Centnittee. 


Sir ee vere Alderson 
ae. ee WF 


F.W Burton, Esq, Rev. Canon Cheetham, J. C. 
W. Courthope, Esq. Sir Fredenck Elliot, Rev. E. E. 
» Sydney G edge, Esq, Prof. Gladstone, 
F. Harnson, Esq., Eo J.J- usserand, C. M. Kennedy, Esq., Rev. Dr. 
Stanley Lenthes, W. Watkiss Lloyd, Esq., H. Maxwell Lyte, Esq., Earl 
of Morley, James Cotter Monson, Esq., Dr. Munk, Rev. Mark Pattison, 
F, Pollock; Esg, Rev. Dr. Pae h Herbert Spencer, Esg., Leshe 


The Library contains coo Volumes of Ancient and Modern Literature, 
in various Sabscription, 43 a year, or £2 with EntAnco Fee of 
46; Life Membership, 426, Fifteen Yolumes are allowed to Country and 
‘en to Town Members. Reading Rooms open from Ten to Half-past Sıx. 
Catalogue, sew edition, 1875 (1,062 pp.), pnce 16s,; to Members, 122. 
Prospectuses on application. 
ROBERT HARRISON, Secretary and Librarian. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 

T. B. has last week zentont to bis gahecribers specimens of the grouped 
YVortcellda, O tum versatile, with draw and descnption. e bias 
also sent out Hydrodictyon uiriculaiunn, Flos ia cornxta, S. Tephanoceros 
Eichornii, Melicerita ringens, Limntas ceratophylit, &c 

Weekly announcements will be made in this place of organisms T, B. 
is supplying. 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tagles in coury of Six Months for Subscription of £1 14. 
Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO of DRAWINGS, ONE SHILLING. 


THE LONBON CLAY CLIFFS sral 
SHEPPEY have lately been wastin idly, and a large quanti 
of interesting Fossils ha Priscila hea epresen’ sys Senes ce 
Zoo Specimens, correctly named, wil be sent, caniae pdb Cong 
on receipt of r f,3 orone small Specimen each of 12 pectes, post-free 


acts K ‘ . SHRUBBOLE, F.G.S., Sheerness-on-Sea. 
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RovAL GEOGRAPHICAL SOCIETY, at 8 30 —The Arctic Campaign of 1879 in 
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FRIDAY, NOVEMBER 28. 
Quexetr Microscoricat CLUB, at 8,—The Fertilisation of Certain Flower- 
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46, CORNHILL, E.C., & 122, REGENT STREET, W. 
LONDON. 


ADAM HILGER, ° 


Scientific Instrument Maker to the Royal Qbservatories 
of Greenwich and aE Se the Observatories of 
Melbourne, Sydney, Potsdam, &¢., &¢. 


192, TOTTENHAM COURT ROAD, LONDON. 


Direct Vision Spectroscopes with adjustable slit and high i 
go mazes mana fa a ad 


in Brass Caso for waistcoat pocket, price ree 5S: a Dio, 


£2 ros. With Quarts Lenses, ros extra 
irom £3 Ios. ae with 2 aon and divided a, from £1. for Studen Pasa 
pectroscopes with h dispersive power to 1% of 60°, 


Brass Stands with fen motion, completa in case, price from £40, 
Hilgers Variable Power Prsms for Spectral Analyses, with 6 different 
pree from 1° to 10°, from A to H, of bgbt flint, price, in oe 5 ros. 

with oxtra dense flint and a power from 1° to 25°, from A » Price 





$10 tos. Spherometers, in Morocco » from £5 tos. 
RUDOLPH KOENIG, 
(DR. PHIL.) 


MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26, RUE DE PONTOISE, 
PRICE LISTS FRE. 


OTTO WOLTERS, 
55, UPPER MARYLEBONE STREET, PORTLAND PLACE, 
LONDO eo 


, > @ 
MANUFACTURER OF 


eANALYTICAL AND BULLION BALANCES, 
Sraciatity.—The New*Impfoved Short-beamed Apalytical Balances. 
PATRONISED BY THE UntvarsiTy OF SYDNEY. 


= Descriptign explaining the principle of these Balances post free on 
application. 





had 
W. WRAY, ° 


Optician, Manufacturer of Microscopeand Telescope Olyect-GRisses,, 
Eye-Pieces, Sun and Star DragoRals, Sres 


ee Estimates sent for pll kinds of Ai@untings. bad 
Price Lists of Object-Glasses, &c., on apphcstion. è 
LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N, ’ 
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LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor mage of Copper of adequate size 1s the best 
of ali appliances for the proté&tion of every description of building from he 
destructive effects of lightning. a 


NEWALL & COS 
PATENT COPPER LIGHTNING. ‘CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor erer offered sa the public. iz bang required, md i 
tis sgnple in its ap cation, no insulators ng p an costs 
only one shilling per foot for the standard size, hick 1s safe in any storm. 
R. 8, NEWALL & 00.,230, STRAND, W. W.C. 
FADN ATERLOO ROAD, LIVERPOOL. 
ANDERSTON QUAY, GLASGOW. 





at a MANUFAOTOR ORY GAJE -ON-TYN 
FRANCOIS & Co.'s Mee 
aia Ene Tinas 


ELECTRICO a: Coll, Se , fr , and Gene- 
wed voripanahp ey at BELLS. 


FRANCIS & OOMPY., Eagle Telegraph Works, London, N.W 
OFFiczs —s2, HATTON GARDEN, E.C. 
Catalogue Three Stamps. 


DRAPER’S INK’ (DICHROIC). 


THE NEW’ BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been ado 
by the principal » Public CBee and Railway Companies throng 


o™ i wittes almost instantly Fu Full Black. jiez easily from the Pen. 


“For instruments and stores of good 





not corrode Steel tting-paper may be applied at the 
* cleanly to usq, and not habletoBlot. | moment of wntmg. 
through Messrs. BarcLaY & Sons, Farring: 
don Street; W, EDWARDS, “Old ; F. Newprry & te 
Street; Wat. Matuer, London Ci Manchester; J. Austin & Co., e 
Street, ‘Liverpool ; and Stacy & Coox, Paternoster ow; and to be had of 


all Stationers. 9 
BEWLEY & DRAPER (Limited), Dublin. 


gpALANCES 


CHEMICAL, ASSAY, AND BULLION, 
HYDROMETERS AND SACCHAROMETERS, 
STANDARD WEIGHTS & MEASURES. 


L. OERTLING, 


TURNMILL ST., FARRINGDON ST. STATION. 


DIAMONDS AND OTHER PRE 
entific opmion given as NUINEN 
SOP URS Haves inion give gos Sect Russell Street. London. 


FLETOHER'S | SOLID. FLAME | BURNER 


will with equal 
ease boil an egg 
m a small pa 


cepan, 
melt half a bun- 
dred-weight of 
lead in an 
ot, It will 

bn half a lon of 
BE water a x as 
topper e 
ae $ minutes, and 
will melt 6*1bs. 
of lead or solder 
in an iron ladle 
in g minutes. 
Height, s iftches, Price, in galvanised iron, 4s. 64. 

Compete List of Gas Furnaces for all purposes ; Hotgand Cold Blast 
Blowprpes; Automatic oc oot, and Hagd Blowers; insg ntos Water 
Heaters, &c., on*spplication. , 


THOS. FLETCHER, Museum Street, Warrington, 


Can be obtained in London 

















SWIFT ‘& SON, 
“OP TICIANS. . 


Messrs. SWIFT’S CHALLENGE 
BINOCULAR & MONOCULAR 
MICROSCOPE in Cabinet, from 

; $14.to £18 I28. 

EDA in G Catalogue of Microscopes and. othes 


Accessories for Stamp. Also one of 
Objects. 







UNIVERSITY 


e= OPTICAL WORKS, 
i UNIVERSITY STREET, 
LONDON, W.C. ` 





CHEMICAL & PHYSICAL APPARATUS 


BOTTLES, PURE CHEMICALS, 


And every requirement for Science Classes, Private Study, or Business 
Purposes 
Ilustrated Priced Catalogues on Application 


MOTTERSHEAD AND CO,,. 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


MICROSCOPIC OBJECTS 


Of superlative perfection, I statin Histolcgy, and branch of Micro- 
scopy. ee and gratis on ik Eonar 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prize Medal awarded for Excellence, Variety, &+¢. 
EDMUND WHEELER, 481, Tollington Road, Holloway, London, N. 
LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C. 
A. ANTHONY NESBIT, F.C.S., 
WATER ANALYST, 


Performs every description of Water Analysis on moderate terms, 
Properly cleansed bottles for the reception of samples sent to any part of 
the Kingdom. 








ELECTRIC BELLS AND HOW TO FIX 


THEM. Post free 6 Stam Price Lasts of Electric Bells post free, 
J-& W.E. ARCHBUTE 8, Bridge Street, Westminster, S.W. 


M. JACKSON & CO, 


(J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS 


» AND 
CHEMICALS. 
SOLE AGENTS FOR H{CKLEY’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 
Prid Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card. 


- 65, BARBICAN, LONDON, E.C. 


MICROSCOPESand BALANCESasMADE 
by W. STONE, 44, Gloucester Street, Holborn (late Maker to an eminent 
e firm), are the best and cheapest. Try his 3 ox Balance, warranted 
to tum -one-twenti £ a prain; or qos. Macrsecope, Pa Price: List of 
2 Balances (IH i } post free, ar 
e 
® . 


ra 
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“SIR JOSEPH WILLIAMSON’S MATHE- 
MATICAL”"SCHOOL, ROCHESTER. 


A new scheme for the administration of this School having been issued by 
the Charity i ers, the Governing Body will proceed to appoint a 
Head Master in December next. Ho will be required to enter on his 
duties at thegged of January next. His emoluments will consist of (1) a 
fixed stipend of £3150 per annum, (2) 2 good residence free of rent, rates, 
and tares, Qa cepeanon of £a ros. per annum on each of the first roo 
boys in iie oppet School, penal da per annum on every other boy in 
the Upper ool and on every in the Lower School. The School is 
intended to be a modern and scientific school of the second grade, the 
pupils leavmg at the age of 16. 

The population of Rochester, the adjoining towns and neighbourhood 
within a distance of three miles from the School, amounts to about 80,000, 
and there is no other school of the same description m the neighbourhood. 


> in the United 
Kingdom and expenenced in tuition, are requested to send ın therr applica- 
ions not later than the agth November next to the Clerk. 

Each letter of application should contain (x) an account of the Candidate’s 
Univermty degrees and ons, (2) the names and addresses of three or 
four persons who will be prepared to bear testimony to his qualifications. 

Further information may be obtained on application to the undersigned. 

y order of the Governors, 


The Precinct, Rochester, goth October, 1879. 


MINERALOGY AND GEOLOGY, 


A New List of Collections of Fossils, Minerals, Rocks now ready, 
including Special Collections to illustrate the us Text-books, in 
Cabinets. “Last of of Rocks for the Microscope. Appa- 
ratus and Matorials of all kinds ın Cases or separately. New Patterns of 

i ers, with prices, List of New and Second-hand Books of 
JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


GEOLOGY AND MINERALOGY. 


JOHN TYM has ready for Sale, at low pnces, Educational Collections 
of Fossils, Rocks, and Manerals, specially arranged to illustrate the text- 
books of Lyell, Seike Bonney, Collins, Davies, Skertchley, Dana, e, 
Jukes, &c Series peer nee for School and College Museums are 
supped at very reasonable prices. Catalogues post free. 

Postal Address :—CASTLETON, v:4 SHEFFIELD, 


GEOLOGY.—In the Preface to the STU- 


DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: 
ıt is impossible to enable the reader to recognise roc d minerals at 
sight by aid of verbal descriptions or figures, ho will do well to obtain a 
melarranged collection of specimens, such as may be procured from Mr. 
TENNA T h49 Errand), 


‘eacher of Mineralogy at King’s College, 
llections are supplied on following foun in 


Candidates, who must be Graduates of some Vmavernty 


A. A. ARNOLD, Clerk. 





don ” 
plain Mahogany Cabmets :— 
roo Specimens, in Cabinet, with 3 Trays ss su Sz 200 
200 Specimens, in Cabinet, with 5 Trays se s. 5 5 0 
300 Specimens, in Cabinet, with 9 Drawers s 10 10 o 
at 0 0 


400 Specimens, in Cabinet, with r3 Drawers... 
More extensive Collections at 50 to 5,000 Guineas each. 





Just published, ın fcap. 8vo, price 3s. 6d. - 
SOUND: ELEMENTARY LESSONS ON, 
By Dr. W.H STONE, Lecturer on Physics at St. Thomas’s Hospital. 
With numerous Illustrations. 

‘This is an excellent little text-book, well adapted for students of the 
Science and Art Classes, but also of considerable value to those who desire 
to do something more than cram. The student of acoustics will find ita 
very acceptable help, and a stepping stone to the more elaborate works on 
the subject, while musician will in its pages information which may 
be of great assistance to him in the acqursition of bis art” —Engiis 

‘echanic. 


MACMILLAN & CO, LONDON. 


GARDENING ILLUSTRATED: 
Weekly Journal for all interested in Gardening in Town or Country. 
Price 1d weekly. ,Profosely Ilustfat®d. Flowey, Fruits, Vegetables, 
Town and Suburban Villa Gardening, the Cottage Garden, 
Window Gardening, Work in the Garden for every week. be had 

of all Newsagents and at the Book-stalls, rd. Saturday. Post free 

for twelve months for 6s 62 S en copy, $4. in stamps. Office, 

37, Southampton Street, Covent ere on, W.C. 


With rra Engravings and s Maps of the Stars. 
POPULAR ASTRONOMY. 


BY 
PROFESSOR S. NEWCOMB, LL.D. e 
8vo, cloth, price 18s, 

** As aftording a thoroughly reliable foundation for more advanced ing, 
Prof. Newcomb’s ‘ Popular onomp ’ 18 deserving of strong reco o 
ation ”—Nature. 

“ When we take up a book written 
Looe ar and practically, of the 





a new 


y, we need not fear that, however 


popular, it be inexact in 1t# language or evasive in its deypriptions. Nor 
are we d pointedan the book before vs. Throughout the whole “of it We 
are struck the total e of the defects so common in 


writings. . . . It is unlike anything else of its kind, and will ba of more use 
In circulating a knowledge of astronomy than nine-tenths of the books* 
which have appeared on this subject of late years ”-@S aturday Review. 
Ld 
. à 
N . 


by one of the foremost astronomers, ° 


g. ©. TISLEY & Co, 
' OPTICIANS, ” 


BROMPTON ROAD, SW. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Fi of Liquid Films under the 
ia action of Sonorous Vibrations 
Being a visible demonstration of the Vibairy and Molecular Motion ofa 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Cardboard Box, ros. 6d. ° 


172, 


Pamphlet, &c., in 
MANUFACTURED SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 14, BRFQMPTQN ROAD, LONDON, S.W. 
TELEPHONIC E CO, yg DRO All Materials supplied for exferi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


THE SCIOPTICON. 


CATALOGUES FREE. 


onam 


THE SCIOPTICON COMPANY, 


157) . 
GREAT 


* PORTLAND 









LONDON, W? 





The REV. L. HENSLEY, VICAR of ° 
Hitchin, Herts, formerly Fellow and Assistant-Tutor of Tyi College, 
Cambnidge, receives several Pupils to prepare for the Universities, and. 
has now Vacancies. 


Now ready, complete in three vols., 8vo. 


INORGANIC CHEMISTRY. By Prot 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., 
of Owens College, Manchester, With Illustrations, &c. 


Vol. L The NON-METALLIC ELEMENTS. ils, 
Vol. Il.*Part l.—METALS. 18s, 


Vol IL Part 2.—METALS. 18s. [This day. 

“t It would be difficult to praise this most valuable Manual 
too highly. .... . The arrangement is clear and scientific ; the 
facts gained by modern research are fairly represented and 
judiciously selected, and the style throughout is singularly lucid.” 
Lama. ` = 

t A most valuable contribution to the literature of chemistry, 
... + The work when finished will afford the me com 
plete systematic exposition of the existing state of chemi 
science that has yet appeared in the English language,” — 


Nature. 
By Prof. ROSCOE, F.R.S. 


LESSONS IN ELEMENTARY CHE- 
MISTRY ; Mmorganie and Organic. With numerous Ilustra~ 


tions. New . Fcap. 8vo, Ys. 6d. bd 


PRIMER OF CHEMISTRY, With Nus- 
trations. 18mo, eI. e peo 
By Prof. SCHORLEMMER, F.R.S. - 


THE CHEMISTRY OF THE CARBON 
COMPOUNDS ; or, Organic Chemistry. «ith Ilustra- 


tions, vo. 14s. e A 
4 A better book than this, on organic chemistry, has gever 
been written in any language.”—Pharmacentical Journal, | * 
“Must praye eminently useful to the chemical, student, — 
Athenatne e . R 
MACMILLAN AND CO., LONDON. e 


STREET, =, 
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PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES ` 


New List of ramen LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Phymcal Apparatus for Science Primers and all the Physical Text-books in use in Schools and Colleges. 
Siemens and Gramm sn Dynamo Machines and Lamps for hire. 


Schools supplied witll Apparatus as per Science Art D ents’ Requirements in the Sectins of Light, Heat, Sound, and Electricity. 
+- Electric Signals for Housey, Hotels, &c., Colhery Signals, Lightning Conductors, Gower and other Patent ‘Telephones. 


a ` 
EDWARD PATERSON, } 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, ' ‘ 

3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Mustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps. 


OROIDE GOLD JEWELLERY... 


re, Se Rhe Wyly Perfect Substitute for 18-Carat Gold. (REGISTERED, ' 
À ILLUSTRATED PRICE-LISTS POST-FREE. p 


MAGNETIC COMPASS CHARMS, . 


For Appendages to Watch-Chains, combining a reliable Compass, Magnifier, and Burning-glass ; 
malty, and in fine gold patterns, 8s. 6d. and 10s. 6d. Free per registered post. 


nA WATCHES. 

IRA The Cases of these are very handsome and in exact representation of those of the best-made 18- f 

W carat Watches; the movements are thoroughly, rehable, and constructed to peiform ee at least 
twenty-five years, Open face, from ars. unters, from gos. Per registered post, 67, extra. 7 


ALBERT CHAINS, 
Perfect in finish, and embracing all the best r&carat gold designs, xos. 6¢.; smaller patterns, ss. 
and 7s. 6d Post-free. 


P.0.0. payable at Exhibition Road, South Kensington. 


C. C.*ROWE, 88, BROMPTON ROAD, LONDON. 


W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
- (By Appointment to the Royal Institution of Great Britain), 
P . Ir AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, win dto a 24 Plates. Immediately available in any condition of the atmosphere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAM E'S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Physical Apparatus of every Description. 
e ILLUSTRATED CATALOGUE, SIXPENCE. 























Ready this day, price 21s, 


STUDIES ON FERMENTATION. 


- The Diseases of Beer: their Causes and the Means of Preventing them. 


BY L. PASTEUR. 


A Translation of ‘ Études Sur la Bière,” with Notes, Diustrations, &, By F. FAULKNER and D, C. ROBB, B.A. 8vo, 
MACMILLAN AND CO,, LONDON. 


SCIENTIFIC WORTHIES. 


ENGRAVED BY THE LATE C. H. JEENS. f 





The following i is a list of the Portraits that have Pp in the above Series. 


MICHAEL FARADAY. SIR WYVILLE. THOMSON. 
THOMAS HENRY HUXLEY. SIR WILLIAM THOMSON. 
CHARLES DARWIN. HERMANN L. F. HELMHOLTZ. 
N TYNDALL. SIR JOSEPH DALTON HOOKER, 
GEORGE GABRIEL STOKES. : WILLIAM HARVEY. 
SIR CHARLES LYELL. SIR GEORGE B. AIRY. ; 
SIR CHARLES WHEATSTONE p w i J. LOUIS R AGASSIZ, $ 
o 
Proof impressions of these, printed on India paper, may be? had from the Publishers, price ss. each or 
a L 3 10s. te sek, carwage fia. By í - 
Py . noth —-ONLY'A VERY FEW COMPLETE SETS CAN BE MADE UP, 


Cheques and P.Q. 0.8 5 Payable ð MACMILLAN & CO, : 
OFFICE OF “NATURE? 29, BEDFORD STREET, | ‘STRAND. 


Printed by R. Sons, anp TAYLOR, at 7 and 8, Bread Street PO, Queen Strech, in the City of London, and published by 
Sica ae Co., at the Ofise, s9 and 3, Bedford Street, Covent Garten ‘RURSDAY, November ao, 1879. 


Era 


t. * 





aes i 7) 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE: 


* To the solid ground 
Of Nature trusts the mind which builds for aye.’ —WoRDSWORTH 

















No. 526, VoL. 21] THURSDAY, NOVEMBER 27, 1879 [PRICE SIXPENCE à 
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BROWNINGS: . 
MICROSCOPES. ` 


The MODEL MICROSCOPE, made expressly , 
for class demonstration, has rack and §ne adjust- 
ments to the body, large stage fitted with universal 
stage motions, removable stage fittings for appa- 
ratus, evolving diaphragm, A or B eye-pieces, and 
x-in, 16° and in. 75° objectives of our own 


manufacture. 
PRICE £5 10s. Od. 


PRICE LIST OF MICROSCOPES FREE. 


Illustrated Catalogue of Microscopes with 
35 Illustrations, 8 whole page engravings, 
post free, 7 oe 


JOHN BROWNING, ` á 


OPTICAL AND PHYSICAL INSTRUMBNT MAKER TO H.M.. GOVERNMENT, THE ROYAIe6OCIETY, 





THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c.,@ &c, . 
a 
"63, STRAND, WC, LONDON. <- | : 
FACTORY—SOUTHAMPTON STREET AND BXE'RER STREET, LONDONe - q 
PRIZE MEDAL, 1862, * ESTABLISHED 100 YEARS., 
Telescopes, niieoe Opera Glasses, &6., Pe e 
. > s 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustrating Histolegy, and branch of Micro- 
scopy. Catalogue post and gratis on application, 


PARIS UNIVERSAL EXHIBITION, 1878. 


Prize Medal awarded Sor Excedence, Variedy, &c. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


The REV. L. HENSLEY, VICAR of 
Hitchin, Herts, formerly Fellow and Assistant-Tutor of Trinity College, 
Cambridge, receives several Pupils to prepare for the Universities, and 








hasmow Vacancies. 
SUNDAY LECTURE SOCIETY.—LEC- 
é TURES at ST. GEORGE’S HALL, hangham Place, each SUNDAY 


AFTERNOON, co ing at Fourņo’clock precisely. Sunday, 

@ November 30. — Prot. A. Huwres, BA, on Drdeale Oaths and 
Sumiar Superstitious Substitutes for Judicial Evidence.’’—Members’ 
Annnal Subscription, £1. Payment at the Door—-One Penny, Six- 
pence, and (reserved seats) One Shilling 


NATURE.—For SALE, Cheap, the First 12 
Vols. —Apply H. Swurrett, 6, Whitby Road, Sparkbrook, near Bir- 
mingham. 








< 
A WIDOW LADY RESIDING AT ST. 
ANDREW’S can receive two or three Boys or Girls to educate with her 
own children (between 5 and 14).—Address, for Terms and Referen 
to Miss MARTIN, care of Messrs MACMILLAN & Co, 29, Bedfo: 
A Street, Strand, W.C. 


TELESCOPE for SALE.—A 12-inch RE- 
FLECTING TELESCOPE by Gruss, complete with Tube and Eye- 
pieces, be used as Newtonian or Cassegranian. Defimtion 
guaranteed, Price £60. The owner parts with it to make room for an 
18-inch by the same eminent maker.—Apply to W. E. Wixson, Dara- 
mona House, Streete, Rathowen, Ireland. 


‘we 
° | FOUR-PRISM SPECTROSCOPE. 6-inch 
scone ob anaal cott Address DECA care H PAE ve NACE, 
Bedford Street, Strand Pt ae 





g” 





i On’ the CAUSES which PROPAGATE, 


DISTRIBUTE, and PRODUCE INSECT VARIETY.—This Work 
will treat of the Sexual Characters, Odours, Dan 
Colours, and Music of Insects, and record the Anthor’s Physiological 
Investigation of the Organs of Sense. 


Mr A H. SWINTON will be glad to receive the names of those who will 
take a copy. Expense of publishing estimated by Messrs. Cassell at under 
4150. Price to Subscribers, 7s. 6d. Address A., Binfield House, Guildford. 


ONE HUNDRED THOUSAND Volumes 
of GOOD BOOKS always ON SALE —Now ready, aATATALOGUE 
of 3,000 recent Pu of most Interesting and Valuable BOOKS in 
most classes of Literature, Standard Works , alao a Large Collection of 
Books on Natural History, many very scarce. Two Stamps for Postage 
must be sent. Libraries Baa Apply to JosL ROWSELL, 9, King 
William Street, Strand, W.C. 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “As 
it is impossible to enable the reader to recognise rocks and at 
sight by aid of verbal descriptions or figures, he will do well to obtain a 








well-arranged collectian of s, such as may be procured from Mr. 
TENNANT (149, Strand), Téacher of Min at King’s College, 
London.” These Collections are supplied on the following terms, in 
plain Mahogany Cabinets :-—~ 


roo Specimens, in Cabinet, with 3 Trays e. se o: £2 2 0 





200 Specimens, in Cabinet, with 5 Trays se se se § g 0 
300 Specimens, in Cabinet, with ọ Drawers. % 1010 0 
on 21I Q O 


400 Specimens, in Cabinet, with 13 Drawers su, 
More extensive Collections at so to 5,000 Guimeas each. 


NATURAL HISTORY STORES. 


48, ESSEX STREET, STRAND, WC. . 


Students and othegs are invited to THOMAS D. RUSSELL’S 
Collections of British and Foreign S ls, Corals, Zoophytes Annelids, 
Crustacea, Echinoderms, Min Fossils, Rock Specimens, Microscopie 

I » Bee, 
Geologist’s Hammers, Glass Ca: 


Boxes, Card ‘rays, 





Tablets, Glassiillips, Micro- Thin Glass, Canada Marine Glue, and* 
e Catalogues Post Free. e 

NATURE, Complete, in first-rate conditione 
¢ ro Vols, strongly bound), price 6 Guineas.Apply Skx, care of 


C. Berry, %9, Paternoster Square, E.C. 


LIVING SPECIMENS FOR THE MICROSCOPE; 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 

T. B. has last week sent out to his subscribers imens of the confervoid 
alge, Hydrodictyon niriculatum, with figures and description. He has also 
sent out Afedcerta ringens, Limnias ceratophylli, RA S uuratilis, 
Chetapira cylindrica, Usoglena volvox, Euglena Viridis, Voloox 
zi C 

Weekly announcements will be made in this place of organisms T, B 
is supplying. 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in course of Stx Months for Subscription of £1 1. 
Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO oF DRAWINGS, ONE SHILLING. 


v 

THE LONDON CLAY CLIFFS OF 
SHEPPEY have lately been wasting very rapidly, and a large quantity 

of interesting Fossils have been washed out. A Representative es of 

100 Specimens, correctly named, will be sent, carriag: id, to London, 

a receipt of ros.; or one small imey each of 12 rede, post-free 

for 15. ad., 

W. H. SHRUBSOLE, F.G.S., Sheerness-on-Sea. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING, of best duality.. Orel es, ieee per ounce ; Squares, ven 
an A Ro Materials and Objects prepared for ousting CHAS, 
PETIT, 151, High Street, Stoke Newmgton, N. a2 


MINERALS, ROCKS, AND FOSSILS. 
COLLECTIONS IN CABINETS. 
Two Hundred Specimens, gos. ; 150 dos aoe 3 190 do., aos. 5 5o do., tox 


mng Localities teed. 
erior Cabinets fitted with Card-Trays and Catalogue incladed, 














March 13, No. 489. page 447.) 
The Collector's ield Apparatus complete, ars. Hammer-holder and 
Waist-strap, price 23. Collecting-bag (figured and described), price 4s. 
THOMAS J. DOWNING, Geologist, &c.,, 
38, WHISKIN STREET, LONDON, E.C. 
Catalogue, Lists, and ‘Quarterly Circular ” free on receipt of 2d. postage, 


ROYAL. POLYTECHNIC.—CLASSES for 
the preparation of Students for University Examinations, under the 
direchon of EDWARD B. AVELING, D.Sc., F.L.S. London Uni- 
versity Matriculation, rst and snd B.Sc., Preliunmary Scteotifie M.B., 
Botany, Physiology, . All the work practical. 


ELECTRICAL APPARATUS for Public 
Lectures, Science Classes, Research, and Private Use.—FRICTIONAL 
erimental accessones, new erns, improved 
. HOLTZ MACHINES, rehable in all 
5  Powertul LEYDEN BATTERIES, half cost of 
2 and apparatus. New PORT- 
ABLE BICHROMATE BATTERIES were stirring gear, i 
im cases, selfpacking. ELECTRIC LAMPS for lantern use, 
á to %8 8s., action equalling the moet costly. Cheaper BE. 
én , t-inch Spark, 75s. er pat Bells. t A 
Wires, &c MEDIC CONSTANT BATTERIES.—Neow Demp- 
tive List, 24 pp. “Useful,” viđe Nature. Gratu,—F. H. BROOK, 
roy, Lorrumore Road, Walworth, London, S.E. . 


MINERALOGY AND GEOLOGY, 


A New List of Collections of Fossils, Minerals 
i ns to illustrate the 














separa 
Geols; Hammers, with pri List of N d Second-hand Books of 
Heal Hannen TES R. GREGORY, 5 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


MINERALOGY AND GEOLOGY. 


COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


FROM 4r. 
SINGLE SPECIMENS FROM 
WAVELLITES, GENICULATED CRYSTALS OF RUTILE, 
QUARTZ CONTAINING LIQUID, CORUNDUM ; AMERICA. 
, VERY INTERESTING; KJERULFINE, COBALTINE, 
GADOLINITE ; NORWAY. 
ORITE, ORANGITE, AND EUKENITE FOR CHEMICAL 


SES, 
PIDOTE TITE, SCHEELITE; TYROL. 
oer werpe CASES: HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalogues free. 
PRIVATE LESSONS AND EVENING CLASSES. 
SAMUEL HENSON, 


277 (Late 1132), STRAND, LONDON, W.C. 
e 
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‘NORTH BRITISH AGRICULTURIST, 
P Boe al See Joca Bee and circulates extensively 


in the gent of landed property throng t Scotand and 
the Northern Counties of Egeland, 
The AGRIC RIST T bas also a very considerable cireulation on the 
Continent o: and the Colonies. 


Australa, 
a RORIeBELURIST ls aeram a every Wednosday afternoon in 
tme Le the evoning mails, and contains Reports of all the tinapa] British 
and Irah Markers of the week, bendes telegraphic reports of those held on 
rg ay a pabianan is edited by f the leading V 
ent one 0 g Veterinarians 
in the capnery, fata ayauable to the breeder and feeder as na guida. the 


of animals, end therr treatment when labounng under diseas: 
yop of enum are given of the Mestings of the R: "Agroultaral | Society 
cont the Royal cultural Society of I d, the hland and 
Society of Scotland, the Scottish Chamber of culture 
sat al ae prun cultural Associations throughout Great Britain 


For Advartisers addressing themvelves to Farmers a better medium does 
not exist. 
Price 3d. ihe. renee Subscription, payable in advance, 145. 


Post-Office ee bane sae reg Anderson, Jm., Edinburgh. 
a EaTABLISHED 1843. 


THE COLONIES AND INDIA, 
No, eCCCLXXIX , November 21st, 32 pp, price 37, 





Contains Articles on Colonial Questions, Letters from S dents 
in vanous Parts of the Colonial Empire, Summaries o neral News fron 
Australia, New Zealand, South Africa, Canada, India, &c.; Colon'al En- 


quirtes and Answers, also a BIBLIOGRAPAY of SEVERAL HUNDRED Works 
on the COMMERCIAL Propucrs of the Bririsuh Possgssions, and on Tro- 
p.cal Agriculture. and Botany generally, with a Classified List of Subjects 
and an Alphabetical List € S thors, of spectal interest to Literary Men, 
Colonsta, Botanists, &e , 

THE COLONIES ney INDIA Publ 


and Advertisement Offices, 
Sun Court, 67, Cornhill, 


ndon. 


Paice rr. MONTHLY. 


MACMILLAN’S MAGAZINE 


FOR DECEMBER, 1879. 


CONTENTS. 
ue eer Will not when He Aay.” By Mrs. Oliphant. Chapters 


att The mie Gipsies ” By Charles G. Leland. Ile 

3 —‘ The Development of the Colour-Sense ” By Henry T. Finck. 
4 —“ Election Expenses.” By the Hon F A R. Russell. 

s --''A Conservatore of Music for England.” By Charles Sumner 





Maine. 
6a A ee Heart.” By Muss Keary. Chapters XLI.—XKLY. 
clu 
7 —' The Water Supply of London ” By W. M‘Cullagh Torrens, M.P. 
3 —‘* Note on the American Church.” By the Dean of Westminster. 
MACMILLAN & CO., LONDON. 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers” Interests, 
Gicuming, l and Parhamentary Matters. 
Revirw oy TRE MALT anp Hop eid AND WINE anp Srrarr Traps 


The Organ of the Country B 

“The Brewers’ juardian i published on the ovens eninge of every alternate 

Tuesday, and is the only journal officially brewing interests, 
Subscription, 16s. 6d, per annum, pot iin, dat pa from any quarter<jay. 

Single Copes, 1r. each. cared for r transmission abroad. 

Offices—s, Bond Court, Walbrook, London, E.C. 


GARDENING ILLUSTRATED: a new 
het feet for all ely lang in Gardening in Town or ae 
a aa 


Town and Suburban Gardening, V 

Window Gardening, Work 

of all Newsagents and et the Book-stalls, 1g every Saturday. Post fr 
clocen copy, ont ty in stamps. Office, 

37, Southampton Street, Covent Garden, W.C. 


With rre Engravings and 5 Mapa of the Stars. 
POPULAR ASTRONOMY. 


PROFESSOR. aa NEWCOME, LL.D. | 


ows £ Newson a thorough iien ‘undation§ for more ised readings 
ewcomb’s ‘ Pop toa 1s stron, 
Newe y erring g recopup 
£ When we take up a book written b ane of the faremost astronomers 
ee eel oe mernet in an of the day, we need not fear that, howérer” 
opular, it w a or evasive in its descriptions. Nor 
are we fed wth ae th bale re us. ppommbect theil of itgwe 
struck Beene of the defects common» 
pe pie feos tonite anything else of its kind, Fand @ill be oE inate uea 


im arculanng a knowledge of astronomy than ninetenths of the book, 
wh ch have appeared on this sublect of late vear« “2 Saturday Rune. 
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L'ÉLECTRICITÉ 


Revue scientifique illustrée 
Paraissant le 5 et le 2 de #haque mois 
En une bslle hvraison de ving tre pages grand in-Se Jesus 
Telégraphie. —Galvanoplastie.—-Matéorologie.—Médecine 
Art miitalre.— applications diverses 
ORGANS SPECIAL DES PROGRES DB LA LUMItRA £LEQTRIQUB 
Publication redigee depuis 1876 avec la collaboration des 
principaux electriciens frangais ot étrangers. 


Seorétaires de la Redaction - W. px FoNvIELLE et le Cts DARROS, 
Directeur : E. ps Ciisson, b 


CONDITIONS D'ABONNEMENT : 
PARIS ET DEPARTEMENTS}4 °2;-- 12 a [uniowpostaLe}i 8n... 18» 


750 |" 
ETATS-UNIS, sf antngue. Ji an An... i > 


aA Qane livraison ; » TT 


Un numéro spécimen cst envoyd gratis sur toute demands afranchie 
adressés au bursan du Jouraal : 


Paris, 16, rue du Croissant, Paris. 


+ 





Price 1s , by post rs. 1d. 
PHOTOGRAPHIC 


PRINTER’S ASSISTANT.” 
A MANUAL OF SILVER PRINTING, &c 


BY WILLIAM HEIGHWAY, 
Author of ‘ Practical Somra Pig Pho! hy,” “ Handbook ted Photograph ce 
,”” “" Esthetics of Photography,” &€ , 
RICHARDSON & BEST, 5, Queen’s Head eee EC. 


BY LIONEL S. BEALE, F.R.S. 


HOW to WORK withthe MICROSCOPE, Fifth Edition. 21s, 

The MICROSCOPE in MEDICINE, Fourth Edition, 21s. 

On LIFE and on VITAL ACTION. 55. 

BIOPLASM. An Introduction to Physiology and Medicine, 65.6, 

DISEASE GERMS, and onthe FEVERISH STATE, 12s, 6d. 

KIDNEY DISEASES, URINARY Y DEFOSITS, and CAL- 
CULOUS DISORDERS. ‘Lhurd È 

LIFE THEORIES and RELIGIOUS US THOUGHT. 5s. 6d. 

The MYSTERY of LIFE. Plates, 3s. 6d. Fi 

PROTOPLASM, Third Edition, very much enlarged. 105, 6d 

London: J. & A. CHURCHILL. 


Now ready, complete in three vols., 8vo. 


INORGANIC CHEMISTRY. By Prot. 
ROSCOE, F.R.S., and Prof, SCHORLEMMER, F.R.S., 
of Owens College, Manchester. With Illustrations, &c, 
Vol. I. The NON-METALLIC ELEMENTS. 21s. 
VoL II. Part 1—METALS. 18s, 
[This day. 





VoL IL Part 2.—METALS. 18s. 

‘It would be difficult to praise this most valuable Manual 

too highly. ..... The arrangement is clear and scientific ; the 

facts gained by modern research are fairly represented *and 

judiciously selected, and the style throughout is singularly lucid.” 
—Lancel, 

tt A most valuable contribution to the literature of chemistry. 

. The work when finished will afford the most com- 

plete ‘systematic exposition of the existing state of chemical 


science that has yet appeared in the English language,”— 


Nature. 
By Prof. ROSCOE, F.R.S. 


LESSONS IN ELEMENTARY CHE- 
MISTRY ; Inorganic and Organic, With numegous Ilustra- 


tions. New Edition, Fcap, 8vo. °4s. 6d. 
PRIMER OF CHEMISTRY. With Ilus- 
trations, 18mo, «Ise 
By Prof. SCHO FRB. 


THE CHEMISTRY OF THE CARBON 
COMPOUNDS ; or, Organic Ch pra aith Ilustra- 
tions. Svo. 14s. 

“A better book than this, on organie chemistry, » Has pover, 
been written in any language.” ’— Pharmacespical 
“Must proye eminently useful to the chemical aqet” 


AthenaR tie 
"MACMILLAN ÅND CO., LONDON., 
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NEW PUBLICATION OF THE CAMBRIDGE 
UNIVERSITY PRESS. 


Now ready, demy octavo, cloth, price 18s, 


ELECTRICAL RESEARCHES 


OF THE HONOURABLE 


HENRY CAVENDISH, F.R.S., 


į WRITTEN BETWEEN 1991 AND 1781. 
e e 
EDITED FROM THE ORIGINAT MANUSCRIPTS 


IN THE POSSESSION OF 
THE DUKE OF DEVONSHIRE, K.G, 
BY 


2 CLERK MAXWELL, FRS. 


London: 
CAMBRIDGE WAREHOUSE, 17, PATERNOSTER ROW. 





» 
a Now ready, in One Volume, handsomely bound in cloth, demy 4to, with 
18 Chromo and othe? Plates, price £2 2s. 


te AURORZ: THEIR CHARACTERS and 
SPECTRA. By J. RAND CAPRON, F.R.AS. 
Part -I.—The Aurora and its Characters, 
Part IIS of the Aurore. 
om P Part I1.—Magneto-Electric Experiments in Connection with the Aurora, 


è f By the same Author. 
a Demy Svo, cloth, price 30s. 
| PHOTOGRAPHED SPECTRA. 136 Pho- 


tographa of ecard Gaseous, and other Spectra, printed by the Per 
REEN Autgtype Process. With Introduction, Description of Plates, 
ex. 


London: E., & F. N. SPON, 46, Charing Cross. 





This day, crown 8yo, with numerous Wood Ragravings) x28. 6d., cloth, 
postage 7d. 


A TREATISE ON METALLIFEROUS 
MINERALS and MINING. By D.C, DAVIES, F.G S, Mining 
Engineer, &c,, Author of “A Treatise on Slate and Slate Quarrying. 


“This book is designed to describe, in a concise and systematic manner, 
the conditions under which metals and metallic ores are found in the different 
countries of the world. 

“Ttis Hoped* that such a’ description will serve, first, to explain to some 
extent the origin of deposits of metalliferous minerals, and, secondly, by 
defining the zones occupied byt the various metallic ores, to lessen somewhat 
the amount of unsu ch for them.”’—&.xtract from Preface, 


CROSBY LOCKWOOD & wes 7, Stationers’ Hull Court, London, E.C. 
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This day 1s published, 
A MANUAL OF PALÆQNTOLOGY. 
FOR THE USE OF STUDENTS. 
WITH A GENERAL INTRODUCTION ON THE PRINCIPLES oF 
PALÆONTOLOGY. 
By H. ALLEYNE NICHOLSON 


x M.D., D Sc, F.R.S. E., 
Professor of Natural History in the One’ of St. Andrew's. 


Second Edition, Revised throughout, and greatly Enlarged. Ulustrated 
‘with 722 Engravings. In Two Volumes, 8vo. 425. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
Of whom may be had, by the same Author :— 


THE ANCIENT LIFE HISTORY OF THE EARTH. With 


THE. SBOE ATE CORALS ‘» OF THE PALHOZOIC 
PERIOD. With numerous Ill ions s ar 

A MANUAL OF ZOOLOGY sth Edition — Si wk es TE 

TEXT-BOOK OF ZOOLOGY. 3rd Edition ... 

INTRODUCTORY TEXT-BOOK OF ZOOLOCY. * ard “Edition 3 

OUTLINES OF NATURAL HISTORY. and Edition a. we 2 

INTRODUCTION TO THE STUDY OF BIQLOGY. Crown 8v0. 5 


MR. SPENCER’S NEW WORK. 
Just published, 8vo, cloth, price 7r a 


CEREMONJAL INSTITUTIONS. Being 


Part IV. of the “ Principles of Sociology.” (The First Rortion of 
Vol. 11) By HERBERT SPENCER. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London ; 
and 20, South rederick Street, Edinburgh. 


b 


TEALA E A 


Just published, price as, 67 


The RISE and DEVELOPMENT of OR- 
GANIC CHEMISTRY. By C. SCHORLEMMER, F.R.S, Pro- 
fessor of Organic Chemustry in the Owens College, Manchester 


‘ London: SIMPKIN, MARSHALL, & CO. 
Manchester. j. E. CORNISH. 


BRYCE-WRIGHT’S LATEST ARRIVALS. 
MINERALS,—<An extraordinary and most beautiful Series of 
Precious Opals from Australia, Wavalites (green) from 
America, Beryls, Topazes, &c, - 
Nag ene Call Eyes, Hyacinths, Zircons, Chrysoberyls, 
STONE. IMPLEMENTS from Greece, Spain, Denmark, 
and the Swiss Lake-dwellings. 
PRIZE MEDAL Elementary Collections of Minerals, Fossils, 


and Rocks from 1/7. upwards. 
New Catalogue with 34 Ilustrations, post free, Is, 20. 


BRYCE-WRIGHT, 


Mineralogist, and Expert in Gems and Precious Stones, 
go, GREAT RUSSELL STREET, BLOOMSBURY, LONDON. 


The MORPHOLOGY of the SKULL. By 
W. K PARKER, F R.S., Hunterian Professor, Royal College of 
Surgeons, a and G. T. BETTANY, B.Sc., Lecturer gn Guy's 
Hospital Medical School. Illustrated. Crown Saas ae 

MACMILLAN & CO.. London. 








BY THE LATE PROF. J. CLERK MAXWELL, F.R.S. 


A TREATISE ON ELECTRICITY AND - MAGNETISM. 


By J. CLERK MAXWELL,’M.A., F.R.S.,, 
e 1 o T ` Late Professor of Experimental Physics, Cambridge, q 


R 2 vols, (8vo, cloth, £1 11s. 6d.) 


t Among the na nunærous services Professor Clerk Maxwell has done to science, the present volumes must be regarded as pre- 


eminent. 
oS pretentious publications,” —Nature, 


“If Profi axwell had not already earned a place in the vew frofit®r the physicists of the 
Cini a z ject, it is chamcterized by Poy Sh 


would wig it for és an exposition of the s 


noble work mli do more to raise our country m the eyes vf really competent judges than cartloads of more 


resent time, this_.book 


those excellences which we have already had 


occasiqg: to remark on in the author’s previous pubheațjons. ”— Athenetim. 


Oxfords” Printed at the CLARENDON 


RESS, ande Phblished by MACMILLAN AND CO., London, 
bitstfers to the University. 
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- SUBSCRIPTIONS TO NATURE 


Yearly $. s s e e è e 28 
Half-yearly . . . . . . 14s. 64, 
Quarterly . e » > > 6 e 7S. 6d, 


To the Cplonies, United States, the Continent, and 
all places Within the Postal Union :— 
Yearly. 2. 1. e a s. > o 305, 6d, 
Balen. se eo ew » 5S. 64, 
Quarterly s . 


8s. 
Office : 29, Bedford Street, Strand, 
DIARY OF SOCIETIES. 


è LONDON 


THURSDAY, NOVEMBER 27. 
ROYAL Soca, at 8,30.—On the Fite cele of Serous Glands in Rest and 


Activity. J. N - Langley. —On the Changes in Pepsm-forming Glands 
during Messrs. Langley and Sewall.—R on Phyto- 
Falsatsbgtal 1 Tnvestiggtion on the Fossil Flora of Sheppey: Baron 
Ettn on the Sıngle and ope Theta Functions: 
Prof, Cayley On Certam Definite Integrals, No. 6: W., H. Russell. 


FRIDAY, NovemMBER 28 
Qusxerr Maegosconca: Cxos, at 8.—The Fertilisation of Certain Flower- 
ing Plants: Spencer Cobbold. 
sean ear SocieTY, at [8.—Note on bar and Copper 
Pyritesyy R E Stec.—The Steurose Fonte the Dilatation of 


Crystals, Crystallographic Notes: L, tcher. —On a New cy ca 
DEN W. Flight.—Crystallographic Notes on Quartz and Calate: my 


gaS UNDAF: NOVEMBER 
atd —Ordeals : , W. A. Hunter. 


MONDAY, DECENBER x 
Rorat Socmry, at 4.—Anniversary. 
LONDON INSTITUTION, at l Snakes! Prof Huxley. 
SocmrY oF Ants, at bcs Cantor Lecture ; Chemsty of Bread and Bread- 
DIEDICAL a at 8, 
Royau' Insrrrurion, at 
VICTORIA INSTITUTE, at 

Porter. 


Sowpay Lacrors Socwry 


3. aoe Monthly Meeting, P 
8.—Physiological Metaphysics: Prof. Noah 


TUESDAY, DECEMBER a. 

ZOOLOGICAL SOCIETY, at 8 30.—Notes on some Species of RG ie tee from 
Zannbar, with Descnptions of New and Rare S . E. Dobson, 
CM ZS —Nouce sur quelques Coquilles dn. Péron: e Laduslas 
Lubomursku.~—Descriptions of Two New S Helix Carve 
from South-East Betmleo, Madagascar: gee Arthas, C. 


WEDNESDAY, DECEMBER 
Gro.ocicas Socrery, at 8.—The Gneissic and Gramtord Rocks of Anglesey 


and the Malvern Hills: Dr Dr C. Callaway , with an roke Ü by Prof T 
G G Bonney, F,R S —Petro Notes on the Vicini the U Part of 
Loch Maree. Prof. T G Bonney, F.R.S.—Some Comatule 


from the British oe Rotti P: gerber pera, MA. Com- 
municated by Prof P. AL 


Socmry or Arts, at 8. ar eaten t e are and Unscientific: Prof. 
Silvanus Thompson. 
ENTOMOLOGICAL SOCIETY, at 7. 


THURSDAY, DECEMBER 4 
Linnean Socnery, at 8.—On a Synthetic Form. fe 0 from, tho 
Aee Atlantic: Prof. P. M. Duncan—On Fa rot 
e. 
Cresicat Socrmry, at 8.—On the Theory of Fractional Distillation, Part 2: 
F. D Brown.--On the Influence exerted upon Certain Chemical Changes 
Variations in the Amount of Water of Pluton: M. M P. Mur and 
. Slater, B.B.—On a and £ Phenanthrene Carbonic Aad: Dr. Japp. 
—On some Derivatives of Phenyl Acetic Acid: Dr P. Phillips Bedson. 
LONDON INSTITUTION, at 7.—Recent Researches on Radiant A Matter: W. 


Crookes. 
FRIDAY, DECEMBER 3. 
GEOLOGISTS’ ASSOCIATION, at 8, 


ELECTRIC BELLS AND HOW TO FIX 
THEM. Post free 6 Stamps. PHc® Lista of Ilectric Bells free. 
J&W E "ARCHBUTT, 8, Bridge Street, Westminster, SW. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE ors, St. Baws ST, AND 2, Foster Lane). 2 


HOW'S STUDENT'S MICROSCOPE. HOW'S MJCRDSCOPE LAME. 
Rock Sections und other Objects for the Microscope. z 


DIAMONDS AND OTHER PRECIOU 


STONES. Scientific opinion givenas to GENUINENESS ga boris 
and VALUE, Beyce WR WRIGHT, go, Great Russell Street, Lon 








Now ready, a Revised Edition, 
NEGRETTI & ZAMBRA’S 
ENCYCLOPEDIC 
Illustrated and Descriptive 
‘CATALOGUE OF 


SCIENTIFIC INSTRUMENTS, 


(Containing very numerous Comparative Tables of Referenge and 
Illustrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Six Hundred Pages, Royal 8vo, cloth, gue lettered, Price ss. 6.) 


Optical, Mathematioal, Philosophical, Photographic. A 


rid RND @ e 
STANDARD METEOROLOGICAL 
INSTRUMENTS. 


MANUFACTURED AND SOLD BY 


NEGRETTI] AND ZAMBRA, 
Opticians and Scientific Instrument Makers to] 


The Observatory, Greenwich; the Admiralty; Hon, Board of Ordnance 
of Trade; the British Meteorological Society; the Observatories 





Kew, Toronto, Washington, Victona; East ent. 
HOLBORN VIADUCT, E.C. o’ 
ALSO AT . 
45, CORNHILL, E.O., & 1%, REGENT STREET, W., = 
LONDON. e 


M. JACKSON & CO, 


(J. ORME and H. M. CAPNER) 
° 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS - 


AND 
CHEMICALS. 


SOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, EC, 
LIGHTNING CONDUCTORS, 


the protection of every ger of aequa of building from he 
destructive effects of lightning. 


NEWALL & COS 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings‘knd Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, winch is #2 safe in any storm. 
R. 8. NEWALL & 00., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL, 
68. ANDERSTON QUAY, GLASGOW. 
MANUFACTORY GATESHPADO 


FRANCIS & 00.3 Fipan 


. ELECTRIC ape  - 
BELES. 








H For instruments and stores of good 
and sound workmanship they are to 
be comfended.’* —FARADAY. 


ae & COME ys: Eagle Telegraph ‘Works, London, N.W 
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d %, Cataloske Three Staas. 
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FLETOHER’S | SOLID FLAME | BURNER) œ, ©. TISLEY & Qo, 


; OPTICIANS, 
e will with equal 
ease boil an egg 172, BROMPTON ROA DSW. 


in a small an 
saucepan, (Close to South Kensington Museum). 


Soa THE PHONEIDOSCOPE 


lead in an iron 
An Instrument for Observing the Colour-Fi of Liquid Films under the 
Pole Tt will boil action of Sonorous V Vibrations 





d ia gallon of Being a visible demonstration of the Vibratory and Molecular Motion of a 
copper kettle in Telephone Plate, 


5 minutes, and The PHONEIDOSCOPE, with 3 Dises; Bottle of Solution, Descriptive 
will melt 6 Ibs Pamphlet, &c., in Cardboard Box, ros. 

of lend or solder MANUFACTURED AND SOLD coe AND RETAIL BY 

in an iron ladle | S. C, TISLEY & CO., 173, BROMPTON ROAD, LONDON, S.W. 


in 7 minutes. 
TELEPHONIC ELECTRICITY. Al M 

° Height, 5 inches.” Price, i in f galvanis i iron, 48. 6d et) aterials supplied for experi- 

Complete List of Gas Furnaces for all purposes; Hot and Cold Blast | Price Lists of Electrical and Aconstic Abh th Lar ge 


Blowpipes; Automatic Foot, and Hand Blowers; Instantancous Water , Description at tha Has monorraph, Post Free. ad. 
Heaters, &c., on application. i : 
THOS, FLETCHER, Museum Street, Warrington. a T H E S C l O PTI CO N 


LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C. 
A. ANTHONY NESBIT, F.CS., CATALOGUES HELE, 


WATER ANALYST, 


Performs every description of Water Analysis on moderate SA 


















THE SCIOPTICON COMPANY, 


ESE Sen On a eee ee eae ee 157, 
SECOND EDITION D GREAT 
GRIFFIN’S % PORTLAND 
„CHEMICAL HANDICRAFT. STREET, 
PRICE 45 yd. POST FREE. LONDON, w. 


. 





A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. | ELECTRICAL and SCIENTIFIC APPA- 
RATUS. —MCROPHONES and HUGHES’ SONOMETER, 








es a a Ael See RELS iene Daea rire ere 
ost: Cae? £ o MACHINES, Magnets a Wie, ar aid RA AIONA 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, |  LimegaL TERMS 19 SCHOOLS AND Senence e Apaara 
LONDON, W.C, on hire, ae Electric Catalogue, . Optical a Photo- 
graphic List, x stamp —DALE and CRA. PTON, Manufacturing 
JOHN NORMAN l » 4 Littl Britain, London, E.C, 
’ FRY’ S GOLD MEDAL, 
MANUFACTURER OF PARIS EXHIBITION. 
MICROSCOPES, OBJECTS, CABINETS, In Packets and Tms. Pure 
e O OA Cocoa only, with the supor- 
TABLES, LAMPS, as C Cc : finous cil extracted. 
And all Glass Appliances for Microscopes, bf cine lees prateka EXTR A CT 
cocoa. pacha Waun and Air, 
EAS OPENED NEW AND EXTENSIVE PREMISES AT | ediad by Dr. Hassall. 


34, Whitecross Street, Cripplegate, E.C. J Bee © BONS, Bristól and London. 





Lists free on lication. 

Ea Sh do nine eee ADAM HILGER, 

ADV ee NG. Scientific Instrument Maker to the Royal Observatories 
ro: H. of Greenwich and Edinbur, rg the Observatories of 
; Bee [i = A Kine O , Melbourne, Sydney, Potsdam, &¢, &c. 
78, GRACECHURCH STREET, LONDON, EC, 1923, TOTTENKAM COURT ROAD, LONDON. 
(The only Address.) Direct Vision Spectroscopes with en a ait aad a m paare posen 

ESTABLISHED 1846. in Brass Case for waistcoat pocket, pnee ge sixes 


42108. With Quartz Lenses, ros. extra. ate S scopes for E Er ere 
Advertisements of every description received for insertion in all News- from £4 108. o eE “Half Prism 


papers, Magazings, Reviews, &c., at the same rates as at the offices of the Sp ote eh power equal on 5i of 6 
Papi i G al sories on Brass Stands wit eh ti ion; compi te ın case, co from £40 
Estimates for to large Agvortizing g.: Reduction fora Hilgers Variable Power Prisms f for Spectral Analyses, with 6 different 
Advertisements are also received for all newspapers, which may be ad- owers, from 1° to 10°, from A to W, o mele fint; price, p0- caise; 5 ros 

i * Paes, with extra dense fiint and a power from 1° to 25°, Ato H, prce 


dressed to these Offices, prithout extra charg, anf replies forwarded, if Zio tor Spherometers, in Morocco Case, fi £5 ton, 


re H MAY & CO., havmg specialcommunication with the leading news- 











pers three times daily, can guarantee the utmost promptitude Correct Cra «see TAL AS o? THIS 
Ez of insertion to all PSE entzustod to them, pa 0 LOWAYS: P| 2. 
The Press ManusiMfor 1879, containing a complete List of Newspapers A sit a Pree B ee MEDICINE 





yiblshed in the Waited Kingdom. Post free, 6d. 


MICROSCOPESand BALANCESas MADE | 1 Certain Cure for all Disorders of o TIVER oo. a 
by W. STONE, 44, Gloucester Street, Holborn (Late Baker to an eminent AND BOWRLS A Great of the ; 
firm), afm the Best and chgapest. Try his 3x1 Box B P$werful Invigorator of the System, in cases of WEAKNESS 


Sea A “Microsome-« vite of AND DEBILITY, and ts unequalled in Female Complaints 
e e 


. e 
. 
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GEOLOGY AND MINERALOGY. THE ENTOMOLOGIST’S MONTHLY 
Pomin TYM has raaa eee for Sale, at low prices, Educational Collections MAGAZINE. 
E gilr amasei to Pastate epee, | Price Monthly with occasional ustrations, 
Bonney, Col a Davie d College Museums $ r Page, | Conducted by J. Saris kry FRS., E. C. Rre, F.Z.8. 
mapli s E Postal Sher -CASiLET ake vid SHEFFIELD. onal etfs connected with iEatont ony and especially on sri so aa 
Su on—-Six Shilin; Volume, post free, _The volum: 
RUDOLPH KOENIG, -irske Skeets som 
o toV. ey bound in el) “may be obtained by purchasers o 
(DR, PHIL.) the entire set to date, atthe increased puce of ros. each ; the succeedin 


MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 


* AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26, RUE DE PONTOISE. 
. PRICE LISTS FREE. 


OTTO WOLTERS, 
33s UPPER MARYLEBONE STREET, PORTLAND PLACE, 





LONDON, W., 
MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES, 
SrecuLrTr.—The New Improved Short-beamed Analytical Balances. 
PATRONISED BY THE UNIVERSITY oF SYDNEY. 


A Description explaining the principle of these Balances post free on 
application. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT | Se 


INTENSITY cous MAKER. 





PRICE LIST, FOUR STAMPS, 
55, SIDMOUTH STREET, LONDON, W.C. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
For Lives omty. ESTABLISHED 1807. 
Accumblated Funds 
Also a Subscribed Capital of more than... see 500,000 
Reports, tod Forms may be had at the Oitce, or from any 


+ ARTOROE AU HUMPHREYS, Actuary and Secretary. 


LA SEMAINE FRANCAISE: a Weekly 
Pichi seg a pna Review in the French Language. Politics, Literature, 
Science, 





eC 214 


Varieties, One, Price 4d., kay i booksellers, and at 
the y bookstalls, 37, Southampton treet, Strand, W.C. 
LA SEMAINE hangast, Journal Française pour 


la ei ley 18, ; six m 
r d een 


bureaux, 37. 
LA SEMAINE eon ele he — te 
çaise’ has beet 
aders wha may 
view, instead of 
Tt certainly merits success.” — 


LA SEMAINE aa 


leering Fran- 

out in London for the benefit of those Fnglish 

to study contemporary French from all points of 
their reading to one c print. 


“The numbers before 
he Fat botter for mart than 


those 


i 


Twelve H 
P.0.0, payable to T. Spanswicx, at King treet, € Garden, W.G. 
Pu 37, Southampton Street, Strand, WeC.” 


oo 


Ras ere ae ae 
GREEK’ and ROMAN COINS. | Catalogue 
of the Collection formed by GEORGE SIM, F. S.A. Scot., Edinbyrgh. 
MACMILLAN & CO, LQNDON. d 


Is. ps had together, at ys. cach. 
T ao as JOHN VAN VOO ie ees 
N.B—Comm should be sent to de Haier ar the aboro 
address. 
Un the ist of every Morot 
THE ENTOM LOGIST: 
AN ILLUSTRATED J URNAL OF BRITISH ENTOMOLOGY. 
ade cere ibaa 
PTEE A Pom, wp, 
anra Wer, F.L S. 


M diffusing Information 
d. especial re ager Insects in- 


FREDERICK aa, we : 


EDWARD A. Frren, E L.S. 
ssl 
_ The Zniomelet wa foe the purpose 
ith regard to the science ganera 


Surious to Farm or Garden; ities; snd 
for Varieties. Dhaiy Lists of eal are 

Interesting articles on all branches of the science by entomologists, 
Especial attention is givan to tho printing of the Wooncut TUNS, 


numerous, There are oceasionally CoLouren PLATES. 
*SIMPKIN, MARSHALL, znd CO., Stationers’ Hall Court. 


THE BEST FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Pn R E aeaea 7.9 te ee 


Toa a eee 


Fa money il despatched fhe mma #0 
ain cite dobvey fo county ie the fing post on Tu 


adds 1 
EnA ree? pie aid eae K at. ‘yea oe fe Street, Strand, W.C. 


_MACMILLAN'S COPY-BOOKS, 


In Two Sires, viz. : Largo post 4to, 4d. each, and oblong, 2đ. each. 
it Initiatory xercises and Short Letters, 


2. Words consisting of Short Letters, 

3. Long Letters, with Words containing 
Long Letters. Figures. 

4. Words containing Long Letters. 

4a. pace eens and Revising Copy-Book for 

os. r to 

5. Capitals and Ema Half-text. Words 

6 

7 


Halftest V Words beginning with a Capi- 
tal, Figures. 
Small-hand and Half-text, with Capitals 
and Figures. 
8 Small-hand and Halftext, with Capitals 
and Figures. sa 
8a. Practising and Revising Copy-Book for 


Nos. s to 8. 
9. Smal-hand Single Head Lines. Figures. 
ro. Small-hand Single Head Lines, Figures. 
1x, Smaill-hand Double Head Lines. 


12. Commercialand ArithmeticalExamples, 
&e, 
2a. Practising and Revising Copy Books for 
Nos. 8 to ra. 
Nos. 1 to 9, and x1, any Se be pag with Goodmfn’s Patent Shding Copies. 


ry wich aro pr: 
By a simple device aa copias, w) 
tee with a movable attuchnent b 


dan very experienced teacher 
of the slip copy, but A 
Boal under Good parure eres ively Macmilan’a Copy: 

QO. er 
‘An imipection of bookes written on the old Jan, with copies a e head of 
the , Will show that the hnes last written @t the bottom oe 
bye "the poorest. "he copy has Been to fr from the pop yet be 
Oe TRS use; and. tho result ee sad exaggitation of Ins 

MACMILLAN & CO., LONDON. ° 


xxx ii } $, NATURE * [Wov. 27, 1879 


4 4 W. LADD & CO, 








SCIENTIFIC INSTRUMENT MANUFACTURERS . 
(By Appointment to the Royal Institution of Great Britain), 
e IL AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosghers. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 
e 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE, 


PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES 


Deew List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire, Post free. 
Complete Sets of Physical Apparatus for Science Primers ahd all the Physical Text-books in use in Schools and Colleges. 

Siemens and Gramys Dynamo Machines and Lamps for hire. . . P 
Schools supphed with Apparatus as per Science and Art Department Requirements in the Sections of Light, Heat, Sound, and Electricity. e 
Electric Signals for Houses, Hotels, &c., Colliery Signals, Lightning Conductors, Gower and other Patent Telephones. 


. -* * EDWARD PATERSON, 
ELECTRI ` ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER,** 
3, BED u COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY'S INN ROAD. 
Mlustrated Catalogue o; Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps. 








3 This day, in 8vo, price 215, 
HANDBOOK OF DOUBLE STARS, with a CATALOGUE of 1,200 DOUBLE STARS 
and EXTENSIVE LISTS of MEASURES for the USE of AMATEURS. By EDWARD CROSSLEY, F.R.A.S., 
JOSEPH GLEDHILL, F.R.A.S., and JAMES M. WILSON, M.A., F.R.A.S. With Illustrations. 
“Tt is full of information of perennial interest to both the student and the practised observer, and assuredly ought to be upon the 
tile of every single observatory in the United Kingdom, and of all those in other parts of the world where the language in which 
bd it 1s written 1s intelligible.” —Eyglish Mechanic. 
— MACMILLAN & CO., LONDON. 





This day, in 8vo, price 215, 


ws TUDIES on FERMENTATION. The Diseases of Beer: their Causes and the Means 
ed of Preventing Them. By L. PASTEUR. A Translation of ‘ Etudes sur le Bière,” with Notes, Illustrations, &c. By F. 
e FAULKNER and D. C. Ross, B.A. 

. “ Hitherto the only drawback to the fall and entirely successful application of M. Pasteur has been the want of a really trust- 
è worthy translation of greal work, but this is now entitely satisfied by the lapowrs of Messrs. Faulkner and Robb, and we are 
confident that the English edition will prove a boon to every member of the brew ing trade. . . . We must say that this great 
work proe invaluable to all scientific practical brewers as the means of bringing before them a clear and comprehensive accoun 

of the most important changes taking place during fermentation.” —Znpiish Mechanic. 


MACMILLAN & CO., LONDON. 





This day, in extra fcap. 8vo, price 4s. 6d. 
BLOWPIPE ANALYSIS. ByJ.Landauer. Authorised English Edition by J. Taylor 
and W. E. KAY, of the Owens College, Manchester, 
MACMILLAN & CO., LONDON, 


THESE ELEGANT AND DURABLE ORNAMENTS FORM THE MOST SUITABLE AND APPROPRIATE 
CHRISTMAS PRESENTS. : 


OROIDE GOLD JEWELLERY, 
REGISTERED. 
* | The only Perfect Substitute for 18-Carat Gold. 


FULL ILLUSTRATED PRICE LISTS AND OPINIQNS OF TEP PRESS FREE, PER POST 


ATCHES,—These are fashioned after the styles of those made by the most approved makers of Gold Watches, 
and in elegance of design, choice and mechanism, will bear comparison with the most expensive. 
OPEN FACE, from ars. HUNTER, from 30s. In various Sizes for Ladies and Gentlemen 


AUBERT CHAINS poet in finish, and embracing all the best z8 carat got Designs, ros. 62 Smaller Patterns, 
55 , 78. 6d SPEC ITIES—The KENSINGTON, the SULTAN, ¥ss, each. 


OOKETS,—P 6d to ros. 6d.; Engrav 6d to ros. 6d. ; with various Ornamentation, 7s Ód, to ats. 
Bathe ae e NEW BOLT FASTENING LOCKET. 4 i 


(02As8s ‘CHARMS, combining a relable Compass, Burning Glass and Magnifier, Ship’s Wheel Pattern, 8s. 6d 


BBQOCH, 4, 62 ; EARRINGS, as. 6d; BRACELETS, rar 6d.: LONG CHAINS. ror. 6d LADIES 
VICTORIA CHAINS (can besrora as Neckiets) ys, 6d ; NECKLETS, gr 6d ; STUDS, as. 6d ; LINKS, 
ar 6d ; SOLITAIRES, as, GT ; SCARF RINGS, 39 6¢ ; SCARF PINS sas. 6d., SEALS, 4s. 6d.; PEN- 
ee CIL CASES, er. 6d. All the latest r&-carat Gold Patternsgind Best Wi Í 

e. 
I p e FREE AND SAFE PER POST. -— 


P.0.0., Exhibition Road, South, Ke&sington., Preques, National Provincial Bank of England. 


©. 0. ROWE, 88 and 92, BROMPTON ROAD, LONDON, 8.W. 


Printe® by R. Cray, Sons, AnD TAYLOR, at 7 and 8, Bread Street Hilh Ques Victoria Street? in the of London, and published by 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Gardene HURSDAY, November 27, 1879. 
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BROWNING’S 
POCKET. MICROSCOPE. 





The New Pocket or Field Mitoa on Firm 


Folding Brass Tiipod Stand, with fine Adjustment, 
I-inch Objective, Large Field Eye-piece, Hand-pliers. 
&c. ; height when set up, 10 inches; dimensions, pack 

- in Morocco Case, 5} inches long. Price £1 11s. 64. 


Or with 1-inch*and 2-inch Objectives “Stage, Forceps, 
Stage Plate, and Dipping Tube, £2 2s. 


List of Microscopes sent free. 


Illustrated Catalogue of Micréscopes, with 35 Illustra- 
tions, 8 whole page Illustrationsgsent for Six Stamps. 





BROWNING’S | 
PLATYSCOPIC LENS. 





ne 
Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

The Platyscopic Lens is mvaluable to botanists, mineralogists, 
or entomologists, as it focusses about three times as far from the 
object as the Coddington Lenses. . This allows opaque objects to 
be examined easily. 

The Platyscopic Lens is tie of three d of power, 

magnifying respectively 15, 20, and 30 diams. ; the lowest power 
having the largest field, 15 the best adapted for general use 

The Lenses are set in Ebonite Cells, and mounted in Tortoise- 
shell Frames. 

Price of the Platyscopic Lens, mounted gn Tt ortoiseaiell, rapa l 


Jying either 15, 20, or 30 diameters, £1 55.4 


e Ilustrated ie a sent free. 





JOHN: BROWNING, ae 


OPTICAL AND AE INSTRUMENT MAKER TO H.M. SOvERNMERT, THE ROYAL SOCIETY, 


THE RO 


.63, STRAND, W.C, -LONDON. `, 


TERT anp EXETER STREET, LONDON. 


j FACTORY—SOUTHAMPTON S 
PRIZE MEDAL, 1862. 


OBSERYA TORIES OF, GREENWICH, EDINBURGH, &c., &c, e | 


ESTABLISHED 10 YEARS. 


Te ee Spectroscopes, Opera Glasses, Et., &¢. ° 


pos 
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MICROSCOPIC OBJECTS LIVING SPECIMENS FOR THE MICROSCOPE, 
Oe ra ee illustrating Histology, and every branch of Micro” | TOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 


PARIS UNIVERSAL ‘EXHIBITION, 1878, 
Prize Medal awarded Sor Excelence, Variety, &e, 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


SUNDAY LECTURE SOCIETY.—LEC.- 
TURES at ST. GEORGE’S HALL, am Place, each SUNDAY 
AFTERNOON, commencing at Four o'clock precisely, Sunday, 

acd Sted a J-—CHANNELL Law, Esg , FC S., on “The „Age of Iron 
and Steel, and some Recent Processes in their ufactnre ""—Members’ 
Annual Subscription, L Epayment at the Door—One Penny, Sx- 
pence, and (reserved sath Ono Shilling g 


UNIVERSITY OF LONDON. 
Ist MB, AND PRELIMINARY SCIENTIFIC EXAMINATIONS. 
Special Classes in all the Subjects required are now being formed at St. 
Thomas’s Hospital Medical School, Al Embankment, SE, 
commence m January. These Classes are not confined to Students of the 
‘ospatal, 
For particulars apply to the Secretary, Dr. GILLESPIE, at the Hospital. 


W. M. ORD, M.D , Dean 
ROYAL POLYTECHNIC. 


the preparation of Students for Umvernty Examinations, under the 
direction of EDWARD B. AVELING, D.Sc., F L.S. London Uni- 
versity Matriculetio Sclentifie 


n, 1st and and B. 
noes, Physiology, Chemistry. Ail the work practical. 


LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C. 
A. ANTHONY NESBIT, F.CS., 


WATER ANALYST, 


Se Pasa erer dee tang Wate uals A ES ee 


* Property cleansed bottles for the reception of samples sant to any part of 


WANTED.-—-FOSSILS from any British 
Formation in exchange for Named Speamens from the Jurassic Rocks 
of Swieeerland, and Tertanes of Vienna and France —Ad Rupo? 
H AUSLEUR, Doc Phi., care of W. H. Sarupsorz, F G S., Sheerness- 
on-Sea, 


ELECTRICAL APPARATUS for Public 

Science Classes, Research, and Private Rick FRICTIONAT 

MACHINES and all experimental accessori tterns, improved 

insulation, highest efficiency. HOLTZ MA HIN S, reliable m all 

ery, from £5. Pow LEYDEN BATTE » half cost of 

reas ars, VOLTAIC BATTERIES and ppparatos: Ne New PORT- 

E BICHROMATE PAT ETERON g gear, in 

ved cases, self- g CERIE LAMPS or i for lafttern use 

is te 48 8s., action page a costly. Cheaper Lamps. BEST 

dirs, r-inch Spark, oa ttern Bells. werk Carbons, Clamps, 
‘Wires, ko ME ANT BATT S.—Now Descr 

tive List, 24 pp. ra penn Nature Gratis.—F. H. BROOK, 

107, Lorrimore Road, Walworth, London, S E. 


THE LONDON CLAY CLIFFS OF 
SHEPPEY have lately been wastin ra and a large 
of interesting F 3 oepa wasting TOT pidi Representative gomiy 
100 Specimens, correctly named, will be sent, eA paid, to London, 
on receipt of ros.; or one small Specimen each of 12 Species, post-free 
for rs, ad. by e 


W, H. SHRUBSOLE, F.G.S., Sheetness-on-Sea. 


GEOLOGY AND MINERALOGY. 


Fos, TYM hes ready for Sale, at low prices, Educational Collections 
Branly arranged to illustrate the txt 


and Minerals, 
Books 3 of uh ie, g Bonney, Coins, Davies, Skertchley, Dana, 
ukes, &c. Series of Baer for School and pati Museums are 
Footed at very reaso eeprices. Catalogues post free 


Postal Address :—CASTLETON, vi4 SHEFFIELD. 
e 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forWard ane 
abridged Catakwgue of his Collections in SHELLS 
(British ad Foreign)® FOSSILS, MINERALS, and 
other NATURAL HdSTORY Objects, recent and fossil, 
and of which he has typical and other sets in she Tan 
and Educational, Museums of South Kensingtom ° 
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STUDIO, 17, ANN STREET, BIRMINGHAM. 

T. B. has last week sent cut to his subscribers specimens of the flagellate 
«Infusoria, Peridintion tabulatum, with drawing and d 5 e has 
also sent out Melcerta ringens, Lusmnias ceratophyili, S la fircola- 
tuts, Volvox globator, Dra, aldia glomerata, &c. 

Weekly announcements will be made m this place of organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in course of Six Months Jor Subscription of £1 13. 
Price Last of Specimens on application, with stamped addressed envelope. 
PORTFOLIO oF DRAWINGS, One SHILLING. 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “As 
1t is impossible to enable the reader to rerogniso rocks and, minerals at 
sight by aid of verbal descriptions or figures, ae do well to obtain a 
well-arran, nged collection of specimens, such as be procured from Mr. 
TENNANT (t49, Strand), Teacher of Mineralog at King’s College, 
London”? These Collections are supplied on the following terms, mn 
plam Mahogany Cabinets '— 


100 Specimens, in Cabinet, with 3 Trays se ss oe £2 o 
200 Specimens, in Cabinet, with 5 Trays se se s 5 5 o 
300 Specimens, ineCabinet, with 9 Drawers se we 1010 o 

ax o @ 


400 Speamens; an Cabinet, with 13 Drawers s. 
ore extensivé Collections at so to 5,000 Guineas each. 


MINERALOGY AND GEOLOGY, 


A New List of Collections of Fossils, Minerals, “and Rocks now ready, 
meludmg Special Collections to illustrate the varions Text-books, in 
Cabinets, List of Sections of Rocks for the Microscope. B Appa- 
ratus and Materials of all kinds in Cases or separately. New Patterns of 

Geological Hammers, with prices. List of New and Second-hand Books of 


JAMES R, GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE, 


MINERALOGY AND GEOLOGY. 


nee ILLUSTRATE THE ABOVE SCIENCES, 


ROM 

*Sincte SPECIMENS FROM 

WAVELLITES, GENICULATED CRYSTALS OF  RUTILE, 
QUARTZ CONTAINING LIQUID, CORUNDUM ; AMERICA 
AUGITE, VERY INTERESTING; KJERULFINE, COBALTINE, 
GADOLINITE ; NORWAY. 
: THORITE, ORANGITE, AND EUXENITE FOR CHEMICAL 
EPIDOTE, APATITE, SCHEELITE , TYROL. 

BLOWPIPZ CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalogues fr ca. 


PRIVATE LESSONS AND EVENING CLASSES.. 
SAMUEL HENSON, 


277 (Late 1134), STRAND, LONDON, W.C 


THIN GLASS FOR MICROSCOPIC 

MOUNTING, of Doet quali a 6a. per ounce ; Squares, 

ae I i Donin Manna e a paa ae-hi CHAS, 
PETIT, ISI, ountin Ms Street, Stoke 


MINERALS, ROCKS, AND FOSSILS. 
COLLECTIONS IN CABINETS. 
Two Hundred Specimedfs, gor. ; 190 do. +, 308 $ 100 dos aos.$ godo., rox 
Size of Specimens, 2 square inches. Naming and Localines 
Cabipets fitted with Card-Trays and Catalogue i included. 
Phe Popalat ag gees Pocket Cabiret Series ” comprises o Cabinets and 
Cabinet, frea delivery, 4d. NATURE, 


complete, art. Hammer-holder and 
(figured and described), price 4s. 


THOMAS J. DOWNING, Geologist, &c., 


#, WHISKIN STREET, LONDON, ECG 
Catalogue, Lists, and “ Quarterly Circular *’ free on recept of 2d. postage. 


ASTRON ONMICAL TELESCOPES.— 


CHLVER S REFLECTING TELESCOPES of the highest eacellence, 
from sin to 3 aperture. s}-inch, with equatorial motion, 
Z£%6 155.3 Gineh Equatonal, complete; Phdto, with Calver’s ‘ Hints 
on Sitverede Glass ectng Telescopen," 9 stampa.-G. CALVER, 
F.R.A S., Hill House, Widford, Chelmsfor 


@ FOR SALE.—A very fine r5}inch eee with Clock. 
e 

















s224 Specimens, 25. 6d. each 

March By] No. 489 page 447-) 
The Collector's Field Appara 

Waist-strap, price as. Collecting- 
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JOURNAL OF THE SOCIETY OF 
TELEGRAPH ENGINEERS. 
No. 28 now ready. Edited by W. E. AYRTON 


Containing the Life of S.r W. Fothergill Cooke, by Mr Latimer Clark, and 
Illustrated Papers on the Gower Telephone by Mr. Scott, on ‘Atmosphenc 
Electricity ingPernambuc>, by Mi, Thomas, &c., &c. 
° Price Three Shillings 

Also No 27, containing complete Extracts from all the Englsh Patents 
cn Dynamo- and Magneto-Electric Machines and on Electric ‘hts, classi- 
fied and arranged m subdivisions according to the special class feature of 
each form of machine and lamp, with many Illustrations, by Lieur.-Col. 
Bolton, together with seveial other Illustrated Papers. 

Price Five Shillings 


Messrs. E & E N SPON, 46, Charing Cross, London 








Now ready, price 54. 
THE 


JOURNAL of the ANTHROPOLOGICAL 
INSTITUTE of GREAT BRITAIN AND 


IRELAND. 
No. XXVIII. 1879 
CONTENTS 
x Exhibition of Cranium of a Natıve of one of the Fiji Islands By Prof, 
Flower, F R.S 
2 The Prmtve Human Family By C Staniland Wake, Esq , M AT 
3 On æ Echelle de Couleurs published by the Société Sténo-chromique of 
Pars. By E W. Brabrovk, Esq, F.S A 
4 Remarks on the Geogra ical Distr.bution of Games By Edward B 
Tylor, RS, President. 
5 On some Roc Dee? found in the Neighbourhocd of Sydney By 
Sır Charles Nicholson, Bart , LL D 
6 pong and the Names used for them among the Pevples of Mada- 
chiefly the Hoovas, togethea with Observations upon Marnage 
Eusio ustoms and Morals amcng the Malagasy By the Rev James 
Sibree, Junior. 
7 Trelleets. By F.G. Hilton Price, Esq, F GS. 
8. History of the South-Westein Barbarians and Chaou-Seen, Translated 


from the ‘‘ [seen Hau Skoo.”’ Book 9 
Introduction by H. H. Howorth, Esq , 
Rag Buskes and Kindred Observances. By M. J. Walbcuse, Esq, 


TRUBNER & CO, 57, Ludgate Hill 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French guage. eoun Literature, 
Science, Art, Vaneties, Notes. Prce 42. , throu ngh Boo ksellers, andat 
the railway bookstalls Office, 37, Southampton treet, Strand, W.C. 
LA SEMAINE FRANCAISE: Journal Francaise pour 
l’Angleterro : Politique, Li ture, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 4}d., en tumbres posto. Abone 
ment franco par la poste—un an, I8s. , mig de fe.” Op Pnx 4¢., cher 
tous les libraires ef aux gares des chemins de fer. On s’abonne aux 
bureaux, 37, Southampton Street, Strand, Londres, W. 
LA SEMAINE FRAN ÇAISE.—“ ‘La ‘Semaine Fran- 
’ has been ‘ht out in London for the benefit of those English 
readers who may to study contemporary Freach from all ts of 
view, instead of confining their reading to one particular c print. 
It certainly ments success.” —Grashic. 
LA SEMAINE FRANCAISE.“ The numbers before 
us are full of good things . It will be far better for most than any 
one ates best papers pehided in Fane me: Moosic e leae 
th the c! er of it, an eve it i in ose 
Zany household Pla orig 





many ho! lds where French is cultivated. printing is very well 
done.” 
è TERMS OF SUBSCRIPTION ~= s. d. 
Three months eee ~~ we sm .. ~ 5 0 
Sux ” s vee on ane wee o- aes 9 
Twelve . I 


P.O.0. Sayablet to T. SPANSWICK, at “King Street, “Covent Garden, w.c 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE EN-TOMOLGGIST’S* MONTHLY 


MAGAZINE. NIR 
Price Sixpence, M pages 8vo, with occasional ations. 
Conducted by J. W. reas McLachlan, F.R.S., E. C. Ryn, F.Z.8. 
and H. T, ST. N, F.R.S. 

"This Magazine, commenced in 1864, @ntains standard articles and notes 
vn all subjects connected with Entomo and especially on the Insects of 
the British Isles, 

Subscription—Stx Shillings per Volume, post frees. The volumes com. 
mence with the June number in each year, 

Vols. I. to V. (strongly bound in cloth) “may be obtained y purchasers o 
the entire get to date, at the increased mice of ros. each; the succeedin 
sel a ces OHN VAN-VOORS ae Paternoster KR: 

: i I, ern OW-@ 

N.B—Communicabons, &e., sould be sent to the Mlitore at the abdve 
dress 








ed, in 4to, price 214. 


GREEK: ‘and RO ROMAN COINS. * Catalégye 
cf the Collection formed by GEORGE SIM, F.S.A. Scot , Edinburgh. 
MACMILLAN & CO., LONDON ‘ 
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NORTH BRITISH AGRICULTURIST, 

al Pr fg ir ii: Scotland, and elrculates extensively 
amongst landed propristors, » farmers, farm-bauiffs, and others 
interested in the camagenert of inned property troughoot Sowand må 
the Northern Counties of E 

The AGRICULTURIST ear also # veryeconsiderable elreulation on the 
Continent of E America, Australa, and the Colonies. 

The AGRICULTURIST 1 is publ@hed every Wednesday afternoon in 
tıme for the evening mails, and contains Reports of q)! the principal Bntish. 
and Insh Markets of the week, bemdes telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals; and therr treatment when labouring under disease. 


Reporta aro elvan ofthe Mestings oF the’ Royal Society 
of England, the Royal icultural Sone of and 
Agni Society of Scotland, the Scottish eae of culture 
ead a principal Agricultural Associations throughout Great Britan 
an 


For Advertisers addressing, themselves to Fanen a better medium does 


nx Spee 
Anana Subseriptjon, payable in advaace, 145. 


Oia r Eak Sit, 
Omaa i Neo Charles Andenon, Jun., Edinburgh. 
ss Cha An 1843. 


THE BEST FARMERS’ NEWSPAPER, 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jouw Axarrnon Oy eee Socrotary to the Central Chithber 


of Agri 
Devotes bea attention to the discussions aad of the Chamber 
of Ageu ture of Great Bntain (which now number inga of of 18,000 
members), bendes giving papers on practical farming, anda mass of 
utelligence of cular value to re agriculturist, 

The London Hop, Cattle, and other Markets of Monday a are 
specially reported in ’ this ournal, wipch us despatched the same avening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
moming. Prce 3d., or prepaid, rss a year post free, 

Publi hed by W. PICKERING gr Amndel Street, Strand, W.C, 


L'ÉLECTRICITÉ 


Revue scientifique illustrée 
Paraissant le 5 et le 20 de chaque meis 

En une belle livraison de vingt-quatre pages grand in-80 Jésus 

Telharephis. —Galvanoplastie, —Meten-.Jogie,—Médecine 
Art militaire. — Applications diverses 

ORGANB SPÉCIAL DES PROGRÈS DA LA LUMIÈRE’ ÁLEOTRIQUB - 

Publication rédigee depuis 1876 avec la collaboration des 
principaux electricions ns francals ot étrangers, 
Beorétaires de la Rédaotion : W. pz FOoNvIELLE ot le Cte DARRO. 
Directeur : E. DE CLISBON. 


CONDITIONS D'ABONNEMENT : 


dan... 12 >» ian... 14 
PARIS ET DEPARTERENTS)¢ moig, '& go|UNION PosTaLe|i Ane.: 14 3 





ETATS-UNIS D'AMÉRIQUE. }$ an... IB > 


Prix d'une livraison : » “78 


Un numéro spécimen est envoyd gratis sur toute demands afrauchic 
adressde a bursa du Journal: 


Paris, 16, ruo du Croissant, Paris. 





On the rst of every Month, 
THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
New Series. Edited by Hunry TRIMEN, M B F L.S , British Museum; 
Assisted by S Le M Mooreg, F.L.S., Ro.yal Herbarium, Kew. 


Contents —Original Articles By leading Botanists —Extracts, and 
Notices of Books and M®€mours.—Articles in Journals.—. ews — 
Proceedmgs of Societies 


Prce is 3¢ Subscription for One Year, payable in advance, rar, 
London’ WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


Price rt. MONTHLY. 
MACMILLAN’S MAGAZINE 


FOR DECEMBER, #1879. 
CONTENTS. 





1 “He tha that ya not when He May.” By gMrs. Oliphant. Chapters 


a— The rider Gipsies.” B Charles G Leland. IL 

e 3 —‘‘1heDevelopment of the Colour-Sense.”” By Henry T. Finck. 
ore Election Expenses.” By the Hon. F. A R. Russell. 

5 —‘‘A Conservatoire of Music for ie aaa ” e@®By Charles Sumner 


Maine. 
6—“A, Doubting Heart.” By Miss Kary. Chapters °XLI—ELY. 


Concluded.) 
—The Water Supply of London” By W® M‘ Callagh Torrens, MP. 
a By the Dean of, Westqiinster. 


—e Noton the American ender 
© Se | MACMILIMN & CO, LONDON. 
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8vo, cloth, 15s. 


The MECHANICAL THEORY of HEAT, 
with its Applications to the Steam Engine and to the Physical Properties 
of Bodies. By R CLAUSIUS, Professor of Physics in the University 
of Zunch. Edited by F Amcasr Hirst, F.R S, &c. With an Intro- 
duction by Prof TYNDALL et 


JOHN VAN VORST, x, Paternoster Row. 
.] 








Now ready, Vol. I. 


HUME & MARSHALL’S GAME BIRDS 


of INDIA, BURMAH, and CEYLON. 3 vols., royal 8vo,-about 150 
Coloured Plates, with Text. £6 cash 


BERNARD QUARITCH, 15 Piccadilly, W. 


NEW PUBLICATION OF THE CAMBRIDGE 
UNIVERSITY PRESS. 
® 


Now ready, deny octavo, cloth, price 185. 


ELECTRICAL RESEARCHES 


OF THE HONOURABLE 


HENRY CAVENDISH, F.R.S., 


WRITTEN BETWEEN 177 AND 1781. 
EDITED FROM THE ORIGINAL MANUSCRIPTS 


IN THE POSSESSION OF 


THE DUKE OF DEVONSHIRE, K.G., 








e 
BY 


J CLERK MAXWELL, F.R.S. 


London: 
CAMBRIDGE WAREHOUSE, 17, PATERNOSTER ROW. 


Now ready, in One Volume, handsomely bound in cloth, demy 4to, with 
x18 Chromo and other Plates, price {2 2s. 


AURORE: THEIR CHARACTERS and 
SPECTRA. By J. RAND CAPRON, F.R.A.S. 

Part J.—The Aurore and its Characters, 

Parr IT —Spectrum of the Aurora. 4 

Parr Il1.—Magneto-Electne Experitnents in Connection with the Anrora. 

. 
By the same Author. 
Demy 8vo, cloth, price gar. 


PHOTOGRAPHED SPECTRA. 136 Pho- 


tographs of Metallic, Gaseous, and othe: Spectra, printed by the Per 
mnt Antotype Process. With Introduction, Descripton of Plates, 
ex. 


London: E. & F. N. SPON, 46, Charing Cross. 








This day, crown 8vo, with numerous Wood Engravings, ras. 6d , cloth, 
postage 7d. 


A TREATISE ON*e METALLIFEROUS 


MINERALS and MINING By D. C.“DAVIES, F G.S, Mining 
Engineer, &c., Author of “ A Treanse on Slate and Slate Quarrymng 


“This book is designed to describe, in a concise and systematic manner, 
the conditions under which metals and metallic ores are found in the different 
ecuntries of the world. 

“í Ft is hoped that such a description will serve, first, to explain to some 
extent the origin of deposits of metalliferous minerals, and, secondly, by 
defining the zones occupied Dy the various metallic ores, to lessen somewhat 
the amount of unsu search for them.” —Extract front Preface. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, EC. 





Just pubhshed, T media Sro, Illustrated, price One Shilling 
REPORT on the PATHOLOGICAL HIS- 


TOLOGY of EPIZOOTIC PLEURO-PNEUMONIA ByCHARLES 
§ ROY, M.D, Assistant at the Phymological Institute of the Univer- 
sity of €trassburg. 


From obgervations made at the Brown Institution, with the asa®tance of a 
è Grant from the Bntis Medical Association. 


Being the first of a proposed Series of Reports prepaied with the assistance 
ing thë Scientific Grant Committee of the Bntish Mediegh Agodation 
BRITISH MEDICAL ASSOCIATION, x6ra, Strafĝ, London. 

e 


Now ready. . 
TRANSACTIONS of the ZOOLOGICAL 
SOCIETY of LONDON. 

‘Vol. X Part 13, peice 24s, completing the Volume, containing— ' 
SUPPLEMENTARY NOTES on the CURRASSOW now or lately 
living in the Society’s Gardens. By P L. SCLATER,@,R S, Secretary 
to the Socety 
May be obtained at the Society’s Office (11, Hanover Square, W ), at 
Messrs LowGatans, the Society’s Publisher. (Paternoster Row, E C.), or 
through any Bookseller. 


~ BY LIONEL S. BEALE, F.R.S. 
Fifth Edition, 100 Plates, pp 536, strorgly bound, a1s. 


HOW to WORK with the MICROSCOPE. 


The New Edition 1s now ready. e 
HARRISON, Pall Mall. 


Fourth Editon, soo I]lustranons, pp. 570, 21s. 
THE MICROSCOPE IN MEDICINE. 
London: J. &A CHURCHILL, 


MR. OAKLEY COLES’ WORKS. 


In preparation, Third Edition, demy 8vo. 


DEFORMIT®ES OF THE MOUTH, their Mechanical 
Treatment. With an Appendix of IDustrative Cases. London: 
Churchill, New Burlington Street. 

OPINIONS OF THE Press on THE FIRST amp SECOND EDITIONS. 

LANCET, November 26, 1868.—" The work ıs full of usefal information 
.. e+ Of every day utility to the prachtioner.’” 

LANCET, a. 16, 1870 ~~ ‘The Second Edition of this wark shows 
that the author continued to devote bimself wth zeal to the Investigation 
and treatment of a’ very uiteresting class of cases. We recommend the 
work to the study of both Surgeons and Dentists.’’ 

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870. 
—‘‘ The Second bition bears upon its pages the most satisfactory evidence 
of the industry and zeal with which he has followed up the study and prac- 
tice of the specialty be has devoted to with so much success. . s... 
Altogether we must heartily congratulate Mr. Coles on this creditable come 
pletion of a work which cannot but redound to his credit, wherever it is 
known. $ s 


A MANUAL OF DENTAL MECHANICS. With 
150 [Nustratns. Churchill, New Burlington Street. 
OPINION OF THE PRESS 
AMERICAN DENTAL REGISTER, November, 1874 —" Ths 
work we regard asa vey valabla one to the student, and, indeed, for the 
Practitioner. Itshould be in every Desitust’s library.’ 
NOTES FOR DENTAL STUDENTS. 2s. 6a 
Butcher, 4, Crane-court, Fleet Street. 
OPINION OF THE Press. 
BRITISH JOURNAL OF DENTAL SCIENCE, August, 18: 








—“ We y welcome this useful little book. ..... OF great 
to those p for the Dental Diploma...... Wo hope there will 
soon be a Second Edition needed.’”” 


THE DOCTOR, September, 1876.‘ Carefully arranged and very 

complete, Indeed they seem to try to take in rather more than sufficient for 

Dental students... ... We have no other fault to find with this note-book, 

which appears a model of what such a work should be.” 

THE MOUTH AND TEETH DURING PREG. 
NANCY. Repnnted permission from the Transactions of the 
Qdontological Society.” Pp. 31. Price rs. 6d. London: Wyman and 
Sons, Great Queen Street. . 

OPINION oF THE Press. 
THE BRITISH MEDICAL JOURNAL.—‘“The author has 
evidently paid considerable attention to subject, and gives many useful 
hints as to the management and rellef of the distresang toothache and 


neuralgia complicating, pregnancy .®. ... The ‘ks on treatment are 
practical, and will re amal aas a i The practioner wildo well to 
carry out the suggestions offered by the anthor.” 


BRYCE-WRIGHT’S LATEST ARRIVALS. 


MINERALS,—An extrad§dinary and most beautiful Series of 
Precious Opals from §ustralia, Wavalites (green) from 
Amaca, Beryls, Topaz§s, &c. 

GEMS.—Cats’ Eyes, Hyacinths, Zircons, Chrysoberyls, 


Soe &e. . 
STONE IMPLEMENTS from Greece, Spam, Denmark, 
and the Swiss Lake-dwellings, 
PRIZP MEDAL Elementary Coblections of Minerals, Fossils, 
; aod Rocks from 1/4, upwaids, 
New Catalogue with 34 Illustrations, post free, 1s. 2d. 


. . ° BRYCE-WRIGHT, ; 
Mineralogist, and Expert in Gems and Precious Stones, 
to GREAT RUSSEJ.L STREET, BLOOMSBURY, LONDON. 
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SUBSCRIPTIONS TO NATURE 
Yearly? . 1 1. 2 6 ew 285, 
Half-yearly . . e e e . 4s. Ód 
Quarterly e e e 2 2 2 & 75. 64, 

To the, Golonies, United States, the Continent, and 

all places within the Postal Union :— 

-Yearly e s s e o o + gos. Ód 
Half- -yearly soe ew ew we ew IGS. OB 
Quarterly . .. 1... 8s. 


Office; 29, Bedford Strect, Strand. 


DIARY OF SOCIETIES. 
LONDON 
x THURSDAY, DECEMBER 4. 

LINNEAN SOCIETY, at 8.—On a Synthetic Form of Ophiurid from the 

North Atlantic: Prof. P. M. Duncan.—On Indian Begonias: C. B. 
e. 

Cueaucar SotIETY, at 8.—On the Theory of Fractional Dist.Iation, Part 2. 
F. D. Brown.—On the Jefluence exerted upon Certain Chemical Changes 
by vánanms in the Amount of Water of Dlunon M M P. Mur and 

Chas Slater, B A.—On a and £ Phenanthrene Carbonic Acid: Dr Japp 
—On some Denvatives of Phenyl Acetic Acid: Dr P Phillips Bedson 
LONDON InstiruTIox, at 7.—Recent Researches on Radiant Matter. W 


Crookes. 
FRIDAY, DecemsBer 5 
GEOLOGĄSTS’ ASSOCIATION, at 8.—On the Ongin and Petrology fepeatally 
of South side) of Salisbury Crags, Edinburgh: Andrew Taylor, 
SUNDAY, DECRMBKR 7 
Surpa Lectures Sociery, at 4.—The Age of Iron and Steel Channell 


MONDAY, DECEMBER 8. 


GEOGRAPHICAL SOCIETY, at 8 30. 
LONDON INSTITUTION, at 5.—Origin and Influence of Music: Rev H.R. 
aweis 
Sociary or Arrs, at8,—Cantor Lecture; Bread and Bread-Making. Dr, 
C. Graham. 





MEDICAL SOCIETY, at 8. ' 


TUESDAY, DECEMBER 9. 

ANTHROPOLOGICAL INSTITUTE, at 8.—Communicaticons from the Rev. 
Latimer Fison and Mr. Forrest on Australian Marriage Customs.—Savage 
and Civilised Warfare: i Farrer —Exhibition ok cet Specimens of 
Paleolithic Implements: Werthington G Smith, F 

West LONDON SCIENTIFIC AssociaTIon, at 8. 

DIETROPOLITAN SCIENTIFIC ASSOCIATION, at 7.—Ngw Theory of the 
Tides; C. S. Bentley 


WEDNESDAY, DECEMBER 10. 
Rova MicroscoricaL Sociery, at 8.—On a Pat of the Life-Cycle of 
pi hein eruginoss : Prof. M Duncan.—Some Remarks on the 
ppetometer: Prof. Abbe —Classificatory Sigmficance of Raphides in 
Hydrangea. George Gulliver, F R.S.—Sumple Revolving Object : Holder. 
ashington Teesdale 
Socmry or Arts, at 8.—Art Vestiges in Afghanistan’ Wm. Simpson. 
Socrsty or TELEGRAPH ENGINEERS, at 8 —Annual Mesni —On the 
Operations connected with the Laying of the New Marseiles-Algiers 
Cable: E. March Webb, à 
THURSDAY, DECEMBER 11 
Roya Socrery, at 8.30 —Thermo-electric Lebaviour of Aqueous Solutions 
with Mercurial Electrodes: Dr, G Gore —On the Prachcal Solution of 
the most General Problems in Contmuous Beams: J Perry and W. E. 
Ayrton.—Further Experiments on the Vapour Densities of Potassium and 
Sodium : Prof. Dewar and A. Scott —Quanttative Spectroscopic Experi- 
ments: Prof Liveing pad Dewar 
MATHEMATICAL SOCIETY, at 
“Loimon INsTJTUTION, at 7. 2 Sketching from Nature; Walter Severn. 
FRIDAY, DECEMBER 32, 
QUEKETT MICROSCOPICAL CLUB, at 8. 
SATURDAY, DECEMBER 13 
Pavsicat SOCIETY, at 3—A New Form of Resistance Balance for com- 
ng Standard Cois J A. Fle D Sc —The Graduation of Prof, 
hes’s Sonomoter: J. H Po wing: © A Disf€rsion Photometer: W. 
E Ayrton and J Perry.—The Value of “g” at Tokio, Japan: W. E. 
Ayrton and J Perry. e 


OTTO WOLTERS, 
s5, UPPER MARYLEBONE STHEET, PORTLAND PLACE, 
LONDON. W 





MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES. 
Spucratiry.—The New Improved Short-beamed Analytical Balanpesa 
PATRONISED BY THE UNIVERSITY OF SYDNEY. 
A Description explaining the dpa ‘of these Belanees post Tree on ° 


MICROSCOPES and BALANCESas MAD E 


by W STONE, 44, Gloucester Street, Holborn{ late Maker to an emment 

firm), are the best and cheapest. Try his 35s Box Balance, warrant 

to turn one-twenteth of a rages or 408. Heroine Price List of 
Balances (Llustrated) post freo f) 


NEGRETTI 


Kew, Toronto, Washington, Victona; East In 
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Now ready, a Revised Edition. 


& ZAMBRA’S 


ENCYCLOPADIC 


Illustrated and Desoriptive 


CATALOGUE OF 


SCIENTIFIC INSTRUMENTS. 


(Containing very numerous Comparative Tables of Referefice and 
IMustrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Six Hundred Pages, Royal 8vo, cloth, gft lettered, Price 5s. 6a) 


Optica, Mathemati¢al, Philosophical, Photographic. e 


“ann ® o 
STANDARD METEOROLOGICAL À 
INSTRUMENTS. 


MANUFACTURED AND SOLD BY 


NEGRETTl] AND ZAMBRA, 


Opticians and Scientific Instrument Makers to 


Observatory, Greenwich; the Admiralty; Hon. Board of Ordn Mice 
of Trade; the British Meteorological Society; the Observatories 
Government, F 


HOLBORN VIADUCT, E.C, 


ALSO AT 
45, CORNHILL, E.C., & 133, REGENT STREET, W., ‘ 
LONDON. °. 
M. JACKSON & CO,, 
(J. ORME and H. M. CAPNER) . 48 
MANUFACTURERS AND, IMPORTERS OF s 


SCIENTIFIC APPARATUS i 


AND 
CHEMICALS., 


‘J 
SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 


Price 50s, per Pair, Cash with Order. 


Price Lists sent on receipt of Thsee Stamps for Postage, 


For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, EC. 





R. 8, NEWALL & CO., se g STRA 





ELECTRIC BELLS AND HOW TO FIX 
THEM Postfree6S Price Lists of Electric Bells post free, 
J-& W.E. ARCHBUTE 8, W. 


NOTICE OF REMOVAL, 


Bridge Street, Westminster, 





JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST. LONDON 


(Lars or 5, Se. Barz Sr, ano a, Fosrae Lanz), 


HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP, 


Rock Sections ind other Objects for the Microscope, 





LIGHTNING CONDUCTORS, 


Se er accumulated mace the time gf Benjamin @ranklin, proves 
conclusively that a Conductor made of Copper of adequate maze 1s the beat 
of all apphances for the protection of every desc@ption of building from he 
destructive effects of hghtning. 


NEWALL & 


PATENT COPPER LIGHTNING. ‘CONDUCTOR, a 


"Asa Tied to all kinds of Buildings and Shipping in AN parts of tia world 
nag success, is the mose] Reliable, sigs Effective, and Cheapest 
Conductor ever offered to the public. 

splo i in its application, no insulators 


being required? and it costs 
DDE Der (o DE e crane ich 1s safe in any®tarm. , 


WATERLOO, ROAD, WIVERPO OOL. 


eo". SB eANDERSTON QUAY, GLASGOW. 
NANE, 


WENUFACTORY--GATESHEAD-ON. 
e 


-i 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY COIL MAKER. 


PRICE LIST, FOUR STAMPS. 
55, SIDMOUTH STREET, LONDON, W.C. 
EAGLE INSURANCE COMPANY, 


For Igves’ ONLY. 


Accumulated Funds ~ 1 ww om 
Payee novel beggar E AREA me 41,500,006 
= aod Rorms pay be bad’ at the Ofice, or from any 
pecs =p 7 e AES eS PREYS, Actuary and Secretary. 
NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 
A CATALOGUE OF GHEMICAL APPARATUS: 
e ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W.G 


“* FLETGHER’S | SOLID. Bae | BURNER 

















5 mn 
will melt 6 Ibs. 
of lead or solder 
ifan iron ladle 
in 7 minutes. 
Height, sinches. Price, in galvanised iron, ys 6a 

Complete List of Gas Furnaces for all purposes urposes; Hot and Cold Blast 
Blowpipes; Automatic Foot, and Hand Blowers; Instantaneous Water 
Heaters, &c., on application. 


THOS, FLETCHER, Museum Street, Warrington. 


DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific ion givenas to GENUINENESS, PURITY, 
and VALUE.—€rrcx Walert, go Great Russell Street, Loudon, 


FRANCIS & Oo.’ 3et-Sop ony 
ELECTRIC : 
and sou esrranap bey ae 1 BELLS. 


diene ae and Burglar 
Carbons, Porous 
ey are to 
FRANOIS & COMPY., Eagle Telegraph Works, London, Nw 
Oveycas 1—52 HATTON GARDEN, E. c 











“For instruments and 


Cells, & Ser Sean and Gene- 
Catalogus Thres Stamps. 








For Sap SREASTS, OLD WOUNDS, and SORES, If 
effectuglly yubbed on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, COUGHS and COLPBy atd for 
GOUT, TISM, ead all Skin Diseases it is unsqualied. 
e 


NATURE , 
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DRAPER’S INK (DICHROIC).- 
THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Dy chet napal Basis: Public Omon, and Railway Corpuaies chien 

y princi Trelend, y map anics 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steal Pens. otting-paper may be applied at the 
cleanly to use, and not liable toBlot, moment of wnting, 


Can be obtained in London, through Messrs. Barcray & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Nuwpery & Sons, Newgate 
Street; Wu. Matuer, London and Manchester; J. Austin & Co., Duke 
Street, Liverpool; and Sracy & Coox, Paternoster Row; and to be bad of 


ell Stationers. 
BEWLEY & DRAPER (Limited), Dubha. 


CHEMICAL & PHYSICAL APPARATUS 


BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classes, Private Study, or Business 
e 
Illustrated Priced Catalogues on Application. 


MOTTERSHEAD AND CO,, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. . 


© TISLEY & Co, 


OPTICIANS, 


BROMPTON ROAD, SW. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour Tip of Liquid Films under the 
action of Sonorous tions. 
Being a visible demonstration of tho Vier and Molecular Motion of a 
The PHONEIDOSCOPE, with Bottle of Solution, D 
eE be OSCO Bee 3 Doa, n, Descriptive 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
purposes. 








174, 


mental 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the e TOER Post Frer, ad. 


Bear THE SCIOPTICON. 


CA TALOGUES EREE. 














THE SCIOPTICON COMPANY, 


I PORTLAND 
STREET, 
LONDON, W. 


H ILGER, 

er to the Royal Observatories 

the Observatories of 
Melbourne, Sydney, Potsdam, &c., &¢. 

192, TOTTENHAM COURT ROAD, LONDON. 

ese wer, 


2 ani 


Sps pe 
equal to 15 sual Poss of 60°, 





ADAM 


Scientific Instrument 
of Greenwich and Edinbur, rg, 


ee pos tcoat pocket, 
en pe o AA pne £ 


43 tos. Ditto, With ‘io and divid 
ctroscopes with very lispersive 
SPs dewith Uni ; 


on Brass Stan versal motion, complete ın case, price from £40. 

etlilger’s Vamable Power Prisms for 5 Analyses with 6 ferent 
wors, from 1° to 10°, from Ato H, light gint, picop in case, g5 Tor Tor. 
itto, with extra dense fiint and & power from 1° to 2s, ff ‘om A to 


to tos Spherometers, in Morocco Case, from £5 tor. 
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THESE ELEGANT AND DURABLE ORNAMENTS FORM THE MOST SUITABLE AND APPROPRIATE 
CHRISTMAS PRESENTS. : 


OROIDE GOLD JEWELLERY, 


REGISTERED. 


and in elegance of dengn 
OPEN FACE, yee ay 


AlBEET 


SPECIALILY— 





The only Perfect Substitute for tara Gold. 


FULL ILLUSTRATED PRICE LISTS AND OPINIONS OF THE PRESS FREE PER POST. 


WAtTcHEs. .—These are fslacced after the styles of those made by the most approved makers of Gold Watches, 
ace ee ees mechanism, will bear comparison with the most expensive. 


from 30s. In various Sizes for Ladies and Gentlemen. ẹ 


CHAINS m finish, and embracing all the best 18-carat Gold Desi tos. 6d. Smaller Patt 
55., 75. 6d, See ST Ta TES othe KENSINGTON, the SULTAN, 15s, each. a 


OCKETS,—Plain, 3s 6d. to 08. 6d. ; 
Phe NEW BOLT F. 


COMPASS OHARMB, combining a reliable Compass, Burning Glatt and Magnifier. Ship’ B Wheel Pattern, 8s. QL 
BELCH, 4 6d , EARRINGS, 3s. 6¢.; BRACELETS, 195 6d., LONG CHAINS, 10s. 6d.; LADIES 
VICTORIA CHAINS (can be worn as ’ Necklets), 7s. 6d ; NECKL s. 6d 5, S, 2s. 


2s 6d , SOLITAIRES, 2s. 6d ; SCARF RINGS, 3s 64; SCARF PI g as 6d., 
CIL CASES, 2s. 6¢, All the latest 18-carat Gold Best Workmanship. ~ 


FREE AND SAFE PER POST. . 
POO., €xhibition Road, South Kensington. Cheques, National Provincial Bank of England. e 


Engraved E 6d to ros 6d., With various RES 78 6d, to 21S. 
ENING LOCKET. é 


, LINKS 
SEALS, 4s, 6d.; PEN? 
Patterns and 


C. C. ROWE, 88 and 92, BROMPTON ROAD, LONDON, 3.W. 





- PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire Post fres. 
Complete Sets of Phymcal Apparatus for Science Primers And and all the Physical Text-books in uge ın Schools and @olleges. 


Sıemens and Gramme amo Machines and Lam 


Schools supplied with A’ 


ents’ Requirements in the Sections of Light, Heat, Sound, and Electricity. 


pparatus as per Science an Depern 
Electric Signals for Houses, Hotels.. &c., Colliery Signals, htnng Conductors, Gower and other Patent Telephones 


EDWARD PATERSON, 


ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 


Illustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post fret, b Stamps. 





e 
W. L. A D St C O. Py . 
SCIENTIFIC INSTRUMENT MANUFACTURERS | - i 


(By Appointment to the Royal Institution of Great Britain), a, ob 


II AND 12, BEAK Te REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 


24 Plates. Immediately available in any condition of the atmosphere. - 


LADD'S DYNAMO-MAGNETO MACHINE and GRAMS ES" MAGNETO-ELECITRIC MACHINE for Laboratarp.use. 
Physical Apparat us of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE, 


—*+ 








ALLMAN’S MONOGRAPH on FRESH- 
WATER POLYZOA, published by the Ray ough Koad, Copy of the 
above wanted by Miss GATTY, 131, Finborough oad. South Ken- 
sington. ~ . i aor 





Just published, 1n extra fcap 8vo; price ps. 6d, 


With Coloured Dignam of n pf the. Speca afi of the tue Metals of the Alkalies and 
likalne 


BLOWPIPE-. ANALYSIS: 


By J. LANDAUER? 


Anthorised English Edition by James TAYLOR and Witty E Kay, 
of the Owens College, Manchester. 


The present English Translation contains ve Authors latest Corrections 
and Additions, and has been printed nal su on. 
Amongst the additions will be found the sthor’s yetematic Course of 
Analysis, an extended description of Bun$o's Flame Reactions, and the 
Reactions mth Aluminum Plate pro by Ross as 2 substitute for 


CONTENTS. 


Preface 
paar bea ri Serpette ce 
parrtus 
pts Operations of Bios Anal ee 
Bunsen’s Flame Reactio’ dene” yee bs 
Special Examination for Certain Elements m Combination. . 
Systematic Examınation of Coppound Inorganic Substances | 
Condensed View of the Blowpipe Reactions. 
Tabular View of the Bohaviour of the Earth, Alkalis, and Metallic Oxides, 
alone and with Reagents, before the Blowpipe. 
ex. 


MACMILLAN & CO., LONDQN. s 
e 


: 
` . 


NATURE, Complete, in first-rate condition 
(first 10 Vols strongly bound), price 6 Guineas.—Apply SEN, care of 
C. BERRY, 29, Paternoster Square, 





RUDOLPH KOENIG, 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS, 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26; RUE DE PONTOISE, 


PRICK LISTS FREE. e 


CHEMICAL, ASSAY, "AND BULLION, 


HYDROMETERS AND SACCHAROMETERS, 
STANDARD WEIGHTS & MEASURES. 


. L. OERTLING,.. | 


TURNMIEL ST., FARRINGDON ST. STATION. 
Ld 





eo 


ct) 
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STANDARD AND OBSERVATORY TIMEKEEPERS. 


TRADE «are MANUFACTURED BY E. DENT & 60. Trane A MARK 
e aoe 
s e 
Guineas. Guineas. 
Standard Heo suitable for Private Residences in Town | Standard Observatory Clock, of the most refined con- 
or Coun i or Pubie l Institutions, beating seconds and , struction, with barometric compensation, &. a 160 
going eight days with orce winding; in carved and (a) The same, with Sir Geo. Airy’s escapement ... 170 
decoypted oak or mahogany case from 135 {4) The same, with M, Leverrier’s Serres contact 
(a) The same, but going one month with once system . 200 
winding from 40 | The New Standard Clock (the primary standard timekeeper of ® 
Standard 0 sasrabie Mean- o al c 80 | the United Ki m) of the Royal Observatory, Greenwich, 
` b Y, fim ook constructed by E. Dent & Co., and precisely simular instruments 
(a) The samep but furnished with efectrical contact are now being made jor the Royal Observatories of Spam and 
apparatus with eccentric screw adjustments for Belgium. Standard Clocks of less refined construction for the Ob- 
dropping a time ball, or Paperating hourly servatories of Edinburgh (Royal), Dunsing (Royal Irish), Oxford 
signals te 92- (Uniwersity), Pulkowa (Russian Imperial), Geneva (National 
Standard Observatory Sidereal Clock .. 80 see E TN ONES ORME. REMOTE Moan heza 
(a) The same, but furnished with electrical contact Galvanic Chronegraphic Apparatus, for oer ere 
z apparatus with fine vertical and horizontal screw the time of PAE E of Pat and other astrone- 
adjustments for trensmitting seconds, currents - mical phenomena from 120 
for controlling other clocks, &c. Ne = 95 The Great Galvanic Chronograph of the. Royal Observatory, 
(4) The same, but aranged to omit the current at Greenwich, and the still more powerful Apparatus for the Royal 
s every 6oth second, for pricking o on Seen Observatory, Brussels, and other smaller ones for other Observa- 
barrel, &e. Dova eee 97 | tories were constructed by E. Dent & Co. - 





E. DENT & CO, 


- 61, STRAND, & 34, ROYAL EXCHANGE. 


* WATCH, CLOCK, AND CHRONOMETER MAKERS, 


FACTORY, GERARD STREET, LONDON. 





~ GHEMICAL APPARATUS— 


SCIENTIFIC INSTRUMENTS. 


Apparatus for the Analysis of Water according to Professors Frankland and Bischof, 


BUNSEN'S MODIFIED FILTER PUMPS, from 10s, 8d. to 67s. 


ELECTRIC LAMPS FROM 35s. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8, 
GEISSLER’S TUBES. 





Catalogues and Illustrations wll be sent gr. 
WHOLESALE I 


seeing te 


Valentin’s ` a 


"7 Manual 
&e., always 


Attfield’s 
Chemistry,”’ 
in stock. 





uttously. 
PORTERS ann MANUFACTURERS, 


AUG. BEL and COQ., 


Sole Agents for Grenet's Batteries, and Contractors to the Government, 


34, Maiden Lane, Southampton St., Strand, W.O. 


A Liberal Disconnt slowed to Wholesale Buyers. 






Sets of Apparatus as 
required by the Gover- 
ment ` Schools always 
ready and kept in stock 








CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES. 


ensngton Classes, the Science and Art Department has authorized us to keep a stock in 
articles are aways ready for delivery. 


For the convenience of Teachers and Students at the South Kens, 


the store-room, first floor of the building, where the different sets and o 








MICROSCOPIC SPECIALITIES. 


Series I. B Medical Pathological Preparations, 

in Case. ... £2 
II. — 24 Physioldgical Preparations, i inCase 2 
y Ill.—2q4 Edu@ational j ” 2 
s  IV.—48 Physiological # 4 


ANN 


Pathological and Physiological Preparations in pat and constantly increasing yariety, and of most valuable descriptions. 


e 
° : 


9000 


Series V.—24 pcm from the Frog, in 
Case . £2 2 

a ve —24 Surgical P thological Preparations 2 2 
ob PEE Diatomac (selected) .. <. 210 
a) B.—24 ” (very rare) 


iBuadog 


3 
s 


30s, per doz. 
Descriptive Lists and Sill parkiculasseon application to e 


ARTHUR c. COLE & *SON, 


"Si DOMINGO HOUSE, OXFORD ` GARDENS, NOTTING HILL, LONDON; W. a 


° LATE OF 62, ST. néMeNGO VALE, EVERTON, LIVERPOOL. ae 


} Printed by R Cray, Sons, AND TAYLOR, at 


s t 


and 8, Bread Street Hill.eQueen® Victoria Garden gtu in the City of London, and published by 
‘MACMILLAN AND Co. at the Office, 29 and 30, Bedford Street, Covent HU: 


REDAY, December 4, 1879- 
š a 





a 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
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SCIENTIFIC PRESENTS. 





Rosewood or Walnut Stereoscope... ... from £o I0 6 


Handsome Graphoscope, in Walnut and Maple, 
with Viewing Lens 5 inches in diameter, 





ey a ry = i 
The “SOVEREIGN” OPERA. 





“ Sovereign ” Double Achromatic Opera Glass, 


Rosewood Stereoscope, with turned Eye-pieces, with Screw adjustments, Six Lenses, Body 
Gilt Tubes, Rack aoe mi and inged covered with TE, in Crush Leather 


Reflector wis Ae . £015 6: Case e « » ae om price £I o Oo 


New Stereoscope, with ‘Ebonised Body, with Gioupe of Flowers exquisitely palnie by hand on the Panels, Opera Eye- 
pieces, Black and Gilt, with Rack adjustment, &c., 255. ; or with Tubes and Eye-pieces, Nickelised; 275. 6d. 


Brownings Illustrated List of Scientific Instruments, adapted for Presents or School Prizes at Prices from $s. to £10 


- JOHN" BROWNING, 


OPTICAL “AND PHYSICAL INSTRUMENT MAKER TO HM. GOVERNMENT, THE® ROYAL SOGETY, 
THE ROYAL OBSERVATORIES oF GREENWICH, EDINBURGH, &cp &c, 


6 3, STRAND, "WG... LONDON.. . 





PRIZE MEDAL, 1862. e 4 ‘ESTABLISHED 100 YEARS. 
. : et e 
> . y ° 


and Stereoscope, complete sate viens lee B23" 0 


» 


<@ 





MICROSCOPIC OBJECTS 


of ie perfeet en, ih ilustratin Histology, and every branch of Micro- 
poit kes and gratis on appHcation. 


PARIS. UNIVERSAL EXHIBITION, 1878. 
Price Medal awarded for Excellence, Variety, &c. 
EDMUND WHEELER, 48N, TSington Road, Holloway, London, N. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
LEGIURE ARRANGEMENTS BEFORE EASTER, 1880. 
Lecrore Hour, THREE O'CLOCK. 


e 
CHRISTMAS LECTURES. 
Prof. TYNDALL, D.C.L., F.R = Lectures on ‘‘ Air and Water,” 


D ber 27 (Saturday), 30f 18 6, 6,8, 1880. One Gime 
the Eno. ae 3) 30 Steso SRT ace 


Prof. EDWARD A. Scnarnar, F.R §.—Ten Lectores on “ The Physiology 
of Muscle,” on Tuesdays, January 13 to March 16 One Guinea. 

H. HEATHCOTE STATHAM, .—Two Lectures on ‘‘ Modern Architec- 
ture since the Renaissance,” on Thursdays, January 15 and 22. Half-a- 
Gunea. 

Prof. Dewar, M.A., F. R.S.—Eight Lectures on '‘ Recent Chemical Pro- 
gress,” on Thursdays, January 29 to March 18. One Guinea, 

Peof. T. RursrT Jongs, F.R.S.—Three Lectures on ‘‘ Coal,” on Satur- 
days, January 17, a4, 31. Half-a-Guinea. b 

Prof. Ernst PAUER.—Threo Lectures on ‘‘ Handel, Sebastian Bach, and 
Joseph Hadyn.” With With Musical Illustrations. On Saturdays, February 7, 
I4, 31. 

Four Lectures on “History,” or “ Literature,” on Saturdays, February 
28, March 6, 13, 20. Half-a-Guinea. 

Subscription (to Non-Members) to alPthe Courses during the Season, Two 
Guineas Tickets issued daily. 


Members ma 7 purchase not less than Three Single Lecture Tickets, avarl- 
ablo for any Leciire, for Half-a-Guinea, 

Tho Fripay Eventxc MEETINGS will begin cn January 16th, at 8 P.a. 
Prof. Dewar, F.R.S., will give e Discourse (*‘ Studies on the Electre Arc”) 
sonr Su E Discourses will proba ly be given by Dr. W. B. Car- 

ver, Prof, J Marshall, Dr. Huggins, Mr W. Rev. H. R. 
weis, M . Bramwell, Mi. Ñ. N Moseley Dr C. Twi Simeon, 
Professors Tyndall and Huxley, Lord Re Reay, r &. J. omen M. 
de Boisbaudran, Mr. W. H Pollock, A idei nkland, Mr. H Sater 
e Mr. W. Spottiswoode, and Mr. Wires De la Rue, To these Meetings 
Members and their Friends only are admitted. 
baboon deamops of becoming Members are leit to apply to the 
asa oe proposed they are admitted to all the Lectures, to the 
poe vening Meetings, and to the Library and Reading Romer: and 
amilies are admitted to the Lectures at a reduced charge. Payment: 

Fint Year, Ten Guineas; afterwards, Five Guineas a Year, or a compo- 

sation of Sixty Guineas, 


UNIVERSITY OF LONDON. 


” Tho following are the dates at which the several EXAMINATIONS in 
the University of London for the year 7880, will commence ‘— 


MATRICULATION. —Monday, January 12, and Monday, June ar 
BACHELOR or Axrts.—First B.A., Monday July 19. 








BACHELOR OF SCIENCE.—First B.Sc. Monday, J 
Second B.Sc, Monte ctober 18. 
DOCTOR OF SCIENCE Within the frat twenty-one days of June. 
BACHELOR OF LAWS. pada Li. } Monday, January 5. 
Doctor or Laws.—Thursday, Januarf 15. 
BACHELOR oF Mepicinz,—Preliminary Scientific, Monday, July 19. 
First M.B. Monday, July 26 
Second M. B., Monday, ovember 1. 
BACHELOR or SURGERY.-—Tuesda. November 23. z 
MASTER IN SUrGEPY.—Monday, November 22. 
Docror or Mupicins.—Momday, November be. 
SUBJECTS RELATGNG TO Pustic HEALTH.—Monday, meee 13. 
BACHELOR OF s1c.— First B. Mus., Monday, ber 1 
Segond B.Mus, Monday, December 20. 
Docror or Music.—First D.Mus., Monday, December 13. 

The Regulations relating to the above Examinations and Degrees may be 
obtained on applicationeto ‘‘The Registrar of the University of London, 
Burlington ens, London, W.” e 

ARTHUR MILMAN, M.A. Registrar. ş 

December 9, 1879. 


NATURE, Compfete, in first-rate condition 
(first % Vols. strongly md), price 6 Guineas.—Apply Sux, care of 
BERRY, 29, er Square, E.C, 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B. has last Slant ae craic canta the confervoid 
Agn, Dratarnariia fa, with drawing and description. He has 
also sent out S. oe rrett?, Melicerta ringens, Lintnias ceratophylli, 
Spongilla fluviatilis, &e 
Ay ely announcements will be made in this place of orfanisms T. B. 
is supplymg. 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in course of Six Months for Subscription of £I 5. 
Price List of Specimens on apphcation, with stamped addressed envelope. 
PORTFOLIO oF DRAWINGS, One SHILLING. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON, commencing at Four = ‘clock precisely. Sunday, 
December 14. —JosrPH KNIGHT, E “ Rabelais, and the Rise of 
Free Thought among the Early Rebimers””—Memberg Annual Sub- 
scripti Iı. Payment at the e Penny, co, an 
reserved seats) Ono Shilling, e 


MINERALOGICAL SOCIETY of GREAT 
BRITAIN and IRELAND. 

The following Publi ns may be obtained of Messrs. SIAIPXIN, MAR- 

SHALL, AND Co. i on, of Messrs, LAKR AND Laxe, Truro, pr of the 


Hon Secretary, H. Couns, F.G S., GA Temon Street, Turo i— 
The “MINERAL ee MAGAZINE, Vol. I., 270 and xu. pp., 








as. to 4s 


INSTITUTE OF CHEMISTRY. 


EXAMINATIONS. 


n Examination in Practical Chemistry in connection with the Institute 
wil rhe held a SC ONDAY. 23rd February, and four following days. bx- 
miner, Dr. W. R. Hopexinson Candidates are requested to communicate 
mith. the S Secretary, Mr. Cuarius E. Groves, Somerset House Terrace, 

ndon, W 


SIR JOSIAH MASON’S SCIENCE 
COLLEGE, BIRMINGHAM. 


It is intended to open this College in the month of OCTOBER, 1880. 
uae full staff of Professors will include those n to enable Students 
ass the Examinations of the Univermty of London for the degrees of 
a ae, a f Math Ph Ch 
fessors o a emanes, cs, omistry, and Biology (includ- 
Botany and Zoology), will be the = appointed ‘ 

e appointments will be mado for a term of threo years, renewable at 
the pleasure of the Trustees. The stipend in each case will be 4250 per 
annum, with half the ‚class fees. The Trustees guarantes that each Pro- 
fessor’s share of the class fees for tho first three years shall be tre 4100 per 
annum, 

Applications from Candidates must be forwarded not later than the 31st 
of December next to the Hon Secretary to the Trustees, Mr G J. 
Jounson, 36, Waterloo Street, Birmingham, from whom any further informa- 
tion may be obtained 

By a resolution of the Trustees, Candidates are specially requested to 

from avasin, 

The appointments be made solely on the merits of th Candidates, 
as appearing by their testimonials and references, 


UNIVERSITY OF LONDON. 
1st MB. AND PRELIMINARY SCIENTIFIC EXAMINATIONS. 


Special Classes in all@the Subjec required are now» formed at St. 
Thomas’s Hospital Medical School, Al Embankment, S E., and will 
oe m |gnuary. Theso Classes are not confined to Students of the 

ospttal, 

For particulars apply to the Secretary, Dr. GILLESPIE, at the Hospital. 


W. M. ORD, M.D., Dean, 


NATURAL HISTORY STORES. 


48, ESSEX STREET, STRAND, W.C. 
Students and others are invited to ect THOMAS D. RUSSELL’S 











Collections of Bntish and Forei Co Zoophytes, Annelids, 
Sea ee Minera , Fosals, Rock Specimens, pic 
Objects, 
binets, Geologists Hamm iss er Boxes, Card Trays, 
‘Tablets, Glass Slips, Micro- Thin , Marine Glue, and 
other requisites for Phe G ecologist and aan Canada 
F Catalogues Post Free. y . 
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. ZOOLOGICAL SOCIETY OF LONDON.| THE LONDON CLAY CLIFFS OF 


LIST OF “DUPLICATE ANIMALS 


IN THE a 


GARDENS FOR SALE. 





NOVEMBER, 1879. 
MAMMALS. 

L sd. 
2 WILD Boars (Males), Sus scrofa. each 4 0 o 
2 COLLARED FRUIT BATS, Aisha sha collaris each I 10 o 
2 AZARA’S Foxes, Cans asare i each 2 0 o 
& INDIAN JACKAL, Cams aureus ass each IT 5 o 
2 COMMON BADGERS, Meles taxus each 2 0 o 
X CRAB EATING RACCOON, Procyon cancriorus each 2 0 0 


2 PRAIRIE MARMOTS (male and temale), Ciemny: 


ludovicianus e each 2 0 o 
1 ELAND (female), Orcas canna 25 0 0 
2 MOUFLONS (male and female), Ovis nustmon, the pair 15 0 o 
I INDIAN ANTELOPE (male), Antelope corvtcapra I0 0 o 
1 ZEBU (female), Bos indicus! vas 2 20 © 0 
I CAPE BUFFALO (female), Bubalus cafer 20 0 o 
1 RED Duzer (male), Cervus elaphus .. 8 o o 
1 Hoc Deger (male), Cervus porcinus,., x 80o 
1 PEBA ARMADILLO, Tatusia peča . see s- <3 Oro 
1 HAIRY ARMADILLO, Dasypus villosus 200 
2 VULPINE PHALANGERS, Phalangrsta vulpina each I o 0 
1 RED KANGAROO (young male), Macropus rufus ...15 0 O 
BIRDS. 
3 ARIEL Toucans, Ramphastos ariel ae each 3 0 0 
X LESSER SULPHUR-CRESTED COCKATOO, Cacatua 
sulphurea Gi I O0 O 
2 SLENDER-BILLED COCKATOOS, Licmetis tenuirostris 
each I O 
4 AMHERST PHEASANTS, Thonmalea amherstia each I O o 
3 SILVER PHEASANTS (males), Huplocamus nycthenerus 
each O15 o 
2 LAUGHING KINGFISHERS, Daczlo gigantea “each I 0 o 
1 GOLDEN EAGLE, Aguila chrysaetos ... ie . 20 0 
2 PEREGRINE FALCONS, Falco peregrinus e @ach I 0 0 
2 BLACK SWANS, Cygnus atratus .. each 5 0 o 
2 EGYPTIAN GEESE, Chenalope agyptica each I 0 0 
2 CANADIAN GEESE, Bernicia canadensis ... each 2 0 0 
6 AUSTRALIAN WILD DUCKS, Anas superciliosa each O15 o 
6 RED-BILLED TREE Ducks, prea aa autumn- 
alis . .. each 2 0 0 
4 COMMON TEAL, ‘Querquedula i erecta , per pair o 8 o 
4 COMMON WIGEON, Mareca penelope per paf o 10 o 


ee ter be viewed on application to the Superintendent at the 
ardens 

The Animals will be delivered to Purchasers at the Society’s Gardens. 
They can be pacleed and forwarded for the convenience of Purchasers, but 
in such cases the packmg-cases will be charged for unless returned, and the 
anunals will be at the a RE risk daring transit. 

Application should be oe to t the „Superintendent, Zoological 
Gardens, Regent's Park, London, N W. 

P. L SCLATER, Sereary. 


11, Hanover Square, November, 1879. 
LIVING SPECIMENS for the MICRO- 


SCOPE —Voltox globator, Mekcerta » and other Rotifers. 
Marine. Hydrozon, Polyzoa, and Spirorbis natiloides. Tube, 
ar, post free JOHN HOOD, Curator D.N.S., Dallfiecld Walk, 


JOURNAL OF THE SOCIETY OF 


TELEGRAPH ENGINEERS, 
No. 28 now ready. Edited by W. E. AYRTON. 
the Life of Su W. Fi eS Cooke, Mr. Latimer Clar) 
f be on the Gower Tel rr. Scott, we Anpe 
Electncity in Pernambuco, by Mr. omy a 
Price Three Shillings 4 
Also No. 97, containing comple% Extracts from all Engifh°Patents 
on Dynamo: and Magneto Electric Machines and on Eide $ 
fied and arranged m subdivisions according to the class 
each form of machine ang lamp; with many Illustrations, by Lieut. 
Bolton, together, with several oth Papers. e 
Price lis Shillings. s 
Mese E & F, N SPON, 45, Charing Cross, L-ndon. 





SHEPPEY have lately been wasting very rapidiy, 
of interesting Foamls have been washed ont. 

100 Specimens, correctly named, will be sent, tee 
on receipt of tos., or one small Specimen each of 12 
for rs. 2g., by 


W. H. SHRUBSOLE, F.GS., “Sheerness-on-Sea. 


GEOLOGY AND MINERALOGY. 


wee. TYM has ready for Sale, at low prices, Educational Collections 
Fossils, Rocks, and y arranged to illustrate the text- 
books of Lyell, one: Bonney, Collins, Davies. Skertchley, Dana, 
Jukes, &c Series of pe ens for School and College Museums are 
supphed at very rersonable prices. Catalogues post free. 


Postal Address :—CASTLETON, 0:4 SHEFFIELD” 


MINERALQGY AND ‘GEOLOGY. 


Seo TO ILLUSTRATE THE ABOVE SCIENCES, 


Refi SPECIMENS FROM 3d. s bd 

WAVELLITES, GENICULATED CRYSTALS OF eRUTLE, 
QUARTZ CONTAINING LIQUID, CORUNDUM , AME, "i 

AUGITE, VERY INTERESTING, KJERULFINE, COUALTINE, 
GADOLINITE , NORWAY 

THORITE, ORANGITE, AND EUXENITE FOR CHEMICAL 
PURPOSES. 


EPIDOTE, APATITE, SCHEELITE; TYROL. 
BLOWPIPE CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalogues free 


PRIVATE LESSONS AND EVENING CLASSES. 
SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C 


GEOLOGY.—In theePreface to the STU- 


DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “As 
it is imposmble to enable the reader to recognise rocks and minerals at 


Sieht bya by aid of verbal descripticns or figures, he will do well to obtain a 


and a large quantity 
epresentative Series oF of 
id, to London, 


species, 








well dcollection of specimens, such ast «+ e procured from Mr. 
TENNA! T (149 Grand), Teacher of Minesulugy at King’s College, 
Lond Collections are supplied on the following teams, 4 A 
plain Miner Cabinets *— 

reo Specamens, in Cabinet, w.th 3 Trays se se s £a 2 0 

200 Specimens, in Cabinet, with 5 Trays se se we § 5 0 * 

300 Specimens, in Cabinet, with 9 Drawers we æ JOIO O 


400 Speamens, in Cabinet, mth 13 Drawers se «. ar o o 
‘More extensive Collections at so to 5.000 Guineas each. 


MINERALOGY AND GEOLOGY, 


A New List of yan of Foanls, Minerals, and Rocks now ready, 
including Special Collections to illustrate the various Text-books, in 
Cabinets _ List of Sections of Rocks for the Microscop: Appa- 
fami and Materials of all kinds m Cases or separately. New Patterns of 
Geological Hammers, with prices. List of New and Second-hand Books of 
JAMES R. GREGORY, K 
MUSEUM OF GEOLOGY, 


88, CHÅRLOTTE STREET, FITZROY SQUARE, 


THIN GLASS FOR MICROSCOPIC 


MOUNTING, of best aust ; Squares, 
2s. od. ; post free 2d. a oad Shea. on 5s. ‘per Bross} also 
other Mount Matenas and Objects prepared for mounting.— CHAS. 
PETIT, x7, h Street, Stoke Newington, N. 


A VERY HANDSOME PRESENT. 
THE STONES IN THE BREAST-PLATE 
OF THE HIGH PRIEST, 


BRING 


TWELVE PRECIOUS STONES 
(Beautifully Cut and Polished), 


In an Elegant Morocco Case of Purple; Scarlet, and Gold, lined with a 
rich blue, white Satin and Gold-edged oung , mi cluding larry Emanual’s 
work on “Diamond and Precious Stones.” Price 45 58 Ammular Set, 
“Tne Stones as they are found,” price £3 34. Wo be had of 


THOMAS J. DOWNING, Mineralogist, 38, Whiskin Street, London, E.C. 


ROYAL POLYTECHNIC.—CLASSES for 


e preparation of Students for University Examinations, under the 

2 ge of EDWARD B. AVELING, D.Sc., F.L.S. London Uni- 
versity Matriculation, ist and and BSc. raking Scientific M.B., 
Botany, Physiology, Chemistry. thework practical. 


ee 
DIAMONDS AND OTHER PRECIOUS 
red Si aU Eo Baro Wyott 9 a ESR ussoll Street, Rondon, 





i 
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NEW AND RECENT VOYAGES 
AND TRAVELS. 


THE ROCKY MOUNTAINS. 


A LADY’S RIDE “ON. HORSEBACK IN THE 


ROCKY MOUNTAINS. BY ISABELLA BIRD, Author of " Six 
Menina m the Sandwich Islands.” Second Edition Illustrations 
ost vo. ror. = 


EGYPT AND ABYSSINIA. 


THE CRADLE OF THE BLUE NILE. -A Visit 
TO THE COURT OF KING JOHN OF ETHIOPIA. By 
E. DE COSSON, F.R.G.S. With Maps and Illustrations. 2 vols. 


Crowh 8vo. ars. 
MESOPOTAMIA. 


THE BEDOUINS OF THE EUPHRATES 
° VALLEY. By LADY ANNE BLUNT, Edited, vith a Aer 
. and some Account of tae Arans &nd THEIR Hosts, by W. B 
ry “@Vith Map and Il&trations. 2 vols, CrowM 8vo. 245 


THE TURKS AND BULGARIANS. 


BULGARIA BEFORE THE WAR. A SEVEN 
YEARS’ EXPERIENCE OF EUROPEAN TURKEY and its 
INHABITANTS. By H C BARKLEY, Civil Engineer, Author of 
“ Between the Danube and the Black Sea.” Post vo. ros 6d. 


« THE SACRED CITY OF THE MOORS. 


5 THE COUNTRY OF THE MOORS. A Journey 


FROM TRIPOLI IN BARBARY TO THE HOLY CITY OF 

KAIRW. B7 EDWADD RAE, Author of “The Land of the 

North Wind ” ith Maps, Plans, and 6 Etchings. Crown 8vo. 125 
. 


° BURMA. 


é BRITISH BURMA ANIJ ITS PEOPLE; SKETCHES 
- OF THE NATIVE MANNERS, CUSTOMS, AND RELIGION. 
By CAPT C. J. F. S. FORBES, FRG,S., MRAS, &, Off- 

cating Deputy-Commussicner, British Burmo. Cun 8yo 10s. 6d. 


THE AFRICAN LAKES. 


. "TRAVELS AND RESEARCHES AMONG THE 

e LAKES AND MOUNTAINS OF EASTERN AND CENTRAL 

AFRICA Wy J. FREDERIC ELTON, late H M, Congul in Mozam- 

° bique Edited and completed by H. B . CoTTerILL. With Maps and 
e Illustrations. 8vo. 21s. 


ASCENSION. 


SIX MONTHS IN ASCENSION, AN UNSCIENTIFIC 
ACCOUNT OF A SCIENTIFIC EXPEDITION By Mrs. GILL. 
Prefaced by a BrisF AND PoruLAR HISTORY OF THE METHODS 
EmpLovep To Discover Tas Sun’s DISTANCE FROM THE EARTH 
By DAVID GILL. Map. Crown 8vo gr. 


BRAZIL. 
PIONEERING IN SOUTH BRAZIL, THREE 


Yuars or FOREST AND Prairig Lira IN THE PROVINCE OF PARANA 
By T. BIGG WITHER, F.R G.S With Map and Ilustranons 2 vols 
Post 8v0. 24s. 


“- EGYPT, AND CONTINENT. 


LEAVES FROM MY SKETCH BOOK. A SELEC- 


TION OF SKETCHES taken during many Tours, with Descriptive 
Text. By E. W COOKE, RA With go Plates. 2 vols. Small folio. 


gus. ód 
First Series—Paris, ARLES, MONACO, 
Rovs, Eoyvrr, &e. 
Second Series—Venics, NAPLES, Poren, Pastu, Tue Nite 


LIVINGSTONIA. 


A JOURNAL OF ADVENTURES IN EXPLOR- 
ING LAKE NYASSA, AND edge ag aN A NISSIONARY AND COM- 
MERCIAL SETTLEMENT THERE ByE, D. YOUNG, RN Revised 
hy REN. HORACE WALLER. and Thousand. Raps. Post 8vo 


“TOHN MURRAY, “ALBEMARLE STREET. 


BY LIONEL S.' BEALE, F.R.S. 


HOW to WORK witfithe MICROSCOPE, Fifth Edition, 21s. 

The MICROSCOPE in MEDICINE, Fourth Edition. 218. 

On LIFE and on VITAL ACTION. 

BIOPLASM. An Introductiorto Physiol Lae Medicine, 65.62. 
a DISEASE GERMS, and onthe FEVERISH STATE. 12s, 6¢ 

KIDNEY DISEASES, URINARY DEPOSITS, and CAL. 

CULOUS DIS@RDERS Third Edi 

LIFE THEORIES. andRELTGIOUS US THOUGHT. gs, 6d. 

The MMBTERY of TSE. Plates. 3s. 6d. ` 

PROTOPLASM. d Edition, very much enlarged, 10s, 6d 

Londog: J.& A. CHURCHILL. e 
. ee 





NvuREWUBERG, SWITZERLAND, 





Just published, with Portrait of Author, crown 8vo, pr.ce 7s. 6d. 


CARD ESSAYS, CLAY’S DECISIONS, 


and CARD TABLE TALK, By“ CAVENDISH.” Of all Book- 
sellers, and at the Libraries 
OS DE LA RUE & CO., London. 


WORKS BY “CAVENDISH.” 








WHIST (Laws and Buneiyes): mth Ed. 
Price ECARTE, price as 6d. PIQUE T price 6d. ROUND 
GAM S at CARDS, cei 6d WN Tl NTS and BADMIN- 

TON, pnce Ha Sree E aT 


of DE LA RUE & CO., London. 
Crown 8vo, cloth, pr.ce 7s. 


BOSWELL’S CORRESPONDENCE with 
the HON ANDREW ERSKINE, ani his JOURNAL of a TOUR 
to CORSICA. By GEORGE BIRKBECK HILL, D.C L Of all 

e 


Booksellers, 
THOS. DE LA RUE & CO, London. 
Demy 8vo, cloth, price #5s., with Map, and Illustrations on Wood. 


JUNGLE LIFE in INDIA; or, The JOUR- 
NEYS and JOURNALS of an INDI N GEOLOGIST. By V. 
BALL, MA, ee &e Of all Booksellers. 

OS DE LA RUE & CO, London. 


Crown 8vo, 2 vols., cloth, price ros 67 


An ART-STUDENT in MUNICH. By 
ANNA MARY @HOWITT-WATIS New Edition, revised by the 
Authoress, with several New Chapters, Ofall Booksellers, e 

THOS. DE LA RUE & CO, London. 


Crown 8vo, 2 vols , cloth, price rss 


STRANGE STORIES FROM aCHINESE 
STUDIO,  Thianslated and Annotated by HERBERT A GILES, 
of H M ’s Consular Service Ofall Booksellers. °* 

THOS DE LA RUE & CO, London. | 


Crown 8vo, 2 vols., cloth, prce ros 64. + 


ERNESTINE. A Novel. By the Authoress 
of the “ Vulture-Maiden ” Translated from the German by the Rey. 
S. BARING GOULD. Of all Booksellers. 
THOS DE LA RUE & CO., London. 


Crown 8yo, cloth, price ros. 


A SIMPLE STORY, and NATURE ‘and 


ART. By B INCHBALD. With a Portrait and Introductory 
Memor by WiLLraa Bett Scort Of all Booksellers.j 
THOS DE LA RUE & CO., London. 


DE LA RUE & COS INDELIBLE RED 
LETTER DIARIES, CONDENSED DIARIES, and TABLET 
CALENDARS, for 1880, im great variety,’ may now be had of all 
Booksellers and Stauoners Also, the © FINGER-SHAPED SERIBS,” in 
neat Cases, extra gut Wholesale on} 


of the Publishers— 
THOS DE LA RUE & CO, London. 


DE LA RUE & CO.’S “« HALF-CROWN ” 
DIARY for 1880, containing a large amount of useful informaticn, and 
ample space for’memoranda. Size, post 8vo, half-bound cloth Suit- 
able for the counting-house or study. Of all Booksellers and Stationers. 


Wholesale only of the Publishers: 
THOS, DE LA RUE & CO, London. 


TABLES OF METRIC MEASURES AND 


THEIR ENGLISH EQUIVALENTS. 
ByG MAX BORNS. P 
Price 3s.; by Post, 3f 2d. 

“We cordially recommend this little work not only to engineers and con- 
tractors who have to do w.th the metre syst but also to merchants, to 
woni it will frequently be found of great value "— Engineering, N ovember 
14,1 

K The amount of time this useful handy little work will save in trans- 
lating dunensions, and fhe reduced of errors whicl? must accompan its 
use, commend ıt to all within whose province such work hes,” —Iron, 
November 21,8879 

CHARLES GILBERT, 37, Bedford Street, Strand, W.C. 
Now ready, ın Qne Volume, handsome:y bound in cloth, demy 410, with 
Chromo and other Plates, prico {2 25. 


AURORE: THEIR CHARACTERS and 


SPECTRA. By J. RAND CAPRON, F. RAS. ` ` 
Part I.—The Aurora and its Characters, . 





























Parr IL—#, of the Aurora. 
Parr IlI.—Magneto-Electne Experiments in Connection with the Aurora. 
. By the same Author. 
e è Demy 8yo, clothp price sos. 


PHOTOGRAPHED SPECTRA. 136 Pho- 
manent, e en lic Gaseous, and other Spectra ekipin oe Fluten 
e ani Xe 


London: E, & F, N, SPON, 46, Charing Cross, | 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, Daceuser 1r. 

Roya. Soctrry. at 8 30.—Thermo electric Lehaviour of Aqueous Soluticns 
with Mercurial El es: Dr, G Gore.—On the Practical Solution of 
the most General Problems in Contnucus B : J. Perry and W. E. 
Ayrton.—Further Experiments on the Vapour Dénsities of Potassium and 
Sodium ; £. Dewar and A Scott —Quanutative Spectroscopic Exper- 
ments: Professors Liveing and Dewar. ` 

MATHEMATICAL SOCIETY, at 8.—Note on a Method of obtaining the 
g-formula for the Sıne-Amphtude in Ell.ptic Functions J. W. L. 
Glaisher, F.R.S —Note on a Property of Numbers ' the President. 

LONDON INSTITUTION, at 7.—Sketching from Nature: Walter Severn, 

FRIDAY, DECH3bER 12, 

QurxsTt Microscoricat CLUB, at 8. 

SATURDAY, DECEMBER 13 

Puysicat Socirty, at 3.—A New Form of Resistance Balance for com- 

L paring Standard Coils: J. A Fleming, D Sc.—The Graduation of Prof. 

é es’s Sonometer. J. H. Poynting —A Dispersion Photometer: W. 
E. Ayrton and J Perry.—The Talus of “g” at Tok.o, Japan: W. E 


Ayrton and J Perry. 
SUNDAY, DACEMBSR 14. 
Sunpay Lecrure Sociery, at 4.—Rabelais: Joseph Kinght. 
ia MONDAY, DECHJBER 15. 
Lonnox InetiroTion, at @—A Recent Application of Organic Chemistry: 
af. g- 
Society oF Axrs, at 8.—Cantor Lecture ; Chemistry of Bread and Pread- 
Malang: Dr. C. Graham. 
MepicaL Socigry, at 8. 
TUESDAY, Decexpsr 16 
ZOOLOGICAL SOCIETY, at 8 30.—On the Intestinal Spiral Valve in the Genus 
Rota: b Jeffrey Parker, B Sc —On the Caecum of the Red Wolf (Canis 
Jubatus, Desm ) Prof W H. Flower, LL.D , F R S —On Mammals and 
Birds from Madagascar’ E. Bartlett. . 
STATISTICAL SOCIETY, at 7 45.—Is the Value of Money Rising in England 
and throughout the World? with Remarks on the Effects of the Condition 
of Trade on the Value of Money: R. H. Patterson. 
HORTICULTURAL Society, at 1.—Scientific Committee. 


WEDNESDAY, DECEMBER 17. 

GEOLOGICAL Socrzty, at 8.—Contributions to the Physical History cf the 
Cretaceous Flints: G. C. Wallch, M D Commun.cated by the President. 
—Undescnbed Fossil Carnivora from the Sivalk Hulls, in the Collection 
of the British Museum. P. N. Bose, B.Sc Communicated by Prof J 
W. Judd, F.R S.—On the Portland Rocks of England: Rev. J. F. 

o M. 


SOCIETY oF Arrs, at 8.—The Panama Canal: Capt. Bedford Pim 

METEOROLOGICAL SOCIETY, at 7.—On a Sand-Storm at Aden, July 16, 
1878: Lieut. Herbert H. Russell, 8th Regt —On a New Form of Hygro- 
meter: Geo Dines —On Diurnal Range of Atmospheric Pressure: 
Richard Siachan —Note on a Cunous Fracture of a Solar Radiation 
Thermometer G M Whipple, B.Sc., F RAS.—New Sunshine Re- 
corder: Robert H. Scott, M.A., F.R S 


THURSDAY, DECEMBER 18, 

ROYAL focmry, at 8 30. i : 

LINNEAN SOCIETY, at 8.—Qn the Lichens of Dillenius, as illustrated by 
his Herbanum Rev. J. M. Crombie. à 

Cresucat Socirry, at 8.—On the Specific Volume and Density of Water 
of Crystallization. T. E Thorpe —On the Analysis of Organic Bodies 
containing Nitrogen, &c.* W. H Perkin. i 

LONDON INSTITUTION, at 7.— Christmas and other Festival Carols: W AL 
Barrett. 


ELECTRICAL APPARATUS for Public 


Lectures, Science Classes, Research, and Private Use.—FRICTIONAL 
É. MACHINES and all experimental accessones, new patterns, improved 
insulation, highest efficiency. HOLTZ MACHINES, relable in all 
L. weathers, from £5. P ul LEYDEN BATTERIES, half cost of 
ie a VOLTAIC BATTERIES and apparatus. New PORT- 
| ABLE BICHROMATE BATTERIES, pneumatic stirring gear, in 


improved cases, self-packmg. ELECT LAMPS for lantern use 
& to £8 8s , action equalling the most costly. Cheaper Lamps BEST 
4 Carbons, Clamps, 


ILS, 1-inch Spark, 75s. New pattern Bells. 
Wires, kc. MEDICAL CONSTANT BATTERIES.—New Descon 
tive List, 24 pp. ‘‘ Useful,” víde NaTurs. Gratis.—F.H BROOK, 
107, Lommore Road, Walworth, London, S E. 


ADAM HJLGER, 


Scientific Instrifnent Maker to the Rofal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdanut, &¢., &c. 


192, TOTTENHAM COURT ROAD, LONDON. 


Direct Vision Spectrozcopes with adj le slit and high dispersive power, 
in Brass Case for waistcoat pocket, pnce Er ss. Ditto, sizes Pa and 
210s. With Quartz Lenses, ros extra. @able S copes for Students, 


irom £3 10s. Ditto, with 2 Prisms and divided e, from £15. Half Prism 

S pes with very high dispersive power equal to 15 Byes of 60°, 

on Brass Stands with Universal motion, complete in case, prick from £40. 

Hilger’s Variable Power Prisms for Spectral Analyses, with 6 different 

era, from 1° to 10°, from Ato H, of light flint, price, in case, 65 ros. 

itto, with extra dense flint and a pewer from 1° to 25°, frgm A to $ prices 
£10 10s. Spherometers, in Morocco Case, from £5 tog, 


MICROSCOPEŞand BALANCESas MADE 


by W STONE, 44, Gloucester Street, Holborn(late Maer to an emiment 
firm), are the and cheapest. Try his grs. Box Balanee, warrant 
to tum one-twentieth of a grain: or 40s. Microscope. Price List o 
Balances (Illustrated) post free, 


Bost Goods Only 

e nstrumen! 

Electric Bells and Tadica- 
tors, Fire and Burglar 


FRANCIS & Co.’s 
BOBCTRIC tricone 
rod sound vorkpanstiptiey areto © PS ie oF ot, 


FRANOIS & OOMPY., Fagle Telegraph Works, London, N.W 


Orricss :—52, HATTON Garen, E.C. 


Catalogue Three Stamps. 
FLETCGHER’S 


‘For instruments and stores of good 


SOLID FLAME | BURNER 


TRADE MARK. 
will with equal 

ease boul an egg e 
ma small, tin A 
saucepan, or el 
melt half a hun- : 
dred-weight of 
lead ın an iron 

pie It will boil 
A a gallon of 
water in a flat 
copper kettle in 
5 minutes, and 
will melt 6 Ips. 
of lead or solder 
in an iron ladle a 
in 7 minutes. 

Height, sicches Price, in galvanised iron, 4s 6d 

Complete List of Gas Furnaces for all purposes; Hot and Cold Blage 














i Blowpipes, Automatic Foot, and Hand Blowers; Instantaneous Water ° 
Heaters, &c., on application. m 
THOS. FLETCHER, Museum Street, Warrington. - 








MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices ‘— 


50 Mine: Fossils, or Rocks, in Mahogany Case with Leck e td 
and Key, sctentifically arranged . ies Case ove m Sr 0 of o 

Ico o. o o doj 20 

209 do. g do. de ... 400 

N B —These Collections obtained the ONLY Prize Medal for Natura . 


History Collections at the Exhibition of 1872, 


BRYCE-WRIGHT, . >» 


Mineralogist, and Expert in Gems and Precious Stones, 
go, GREAT RUSSEJ.L STREET, LONDON, W.C. 


ADVERTISING. 
C. H. MAY & CO., 


GENERAL ADVERTISING OFFICES, 
78, GRACECHURCH STREET, LONDON, E.C. 
. (The only Address.) 
ESTABLISHED 1846. 


Advertisements of every description received for insertion in all News- 
papers, Magaznes, Reviews, &c., at the same rates as at the offices of the 


pa 

Estimates for Genoral Advertising. Reduction for a series, 

Liberal terms to large advertisers. 

Adverusements are also received for all newspapers, which may bo ad- 
dressed to these Offices, without extra charge, and replies forwarded, if 
rE H MAY & CO., having speciel communication with the leading news- 
papers three times daily, can guarantee the utmost promptitude and correct- 
ness of insertion to all Advertisements entrusted to 

The Press Manual for 1879, containifig a complete List of Newspapers 

published in te United Kingdom. Post free, 6d. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS — MICROPHONES and HUGHES’ SONOMETER, 
ELECTRIC BELLS, INDICATORS, Fire- and Thief-Alarms, New 
Constant Batteries, INDUCTION-COILS and FRICTIONAL 
MACHINES, Magnets, Insulated Wires, Screws, andgall materials 
LIBERAL Terms To SCHOOLS AND SCIENCE TEACHERS. A tus 
on hire. Complete Electnc Cateloguo, a stamps, Optical and Photo- 

e phic List, r stamp.—DALE and C PION, Manufactunng 

E irneiais, 4, Little Britain, London, E C. 








In Packets and Tins. Pure 
“If properly preparation ot Ee y e 
XTRACT. 
edited by Dg, Hassall, 


ERYS GOLD MEDAL, ` 
Cocoa only, with the super- 
or moregwholesome preparation of 
J. & GRY & SONS, Bristoleand Lohdof, 


PARIS EXHIBITION. 
e LJ 
COCOA casts 
cocoa."— Food, Water, and Air, 
e 


\ e. 
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M. JACKSON & CO, 
(J. ORME and H. M, CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC’ APPARATUS 


@ND 
> CHEMICALS, 
BOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order, 
Price Lists sent on receipt of Three Stamps for Postage. 
© For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, EC. 


‘SWIFT: & SON, 
OPTICIANS. 


, Messrs. SWIFT’S CHALLENGE 

> BINOCULAR & MONOCULAR 
Lapa oa in Cabinet, from 
£14 to £18 128. 


j e Catalogue of Microsc and other 
* Accessories for S Stamp.” Also one of 












UNIVERSITY 


‘ex, OPTICAL WORKS, 
UNIVERSITY STREET, 
LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST. LONDON 


(LATE or 3, St. BRIDE ST., ano 2, Fostex Lane), 


HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscop®. 


RUDOLPH KOENIG, 


(DR. PHIL.) 
` MANUFACTURER OF 
ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE*PHENOMENA OF SOUND. 


PARIS, 26, RUE DE PONTOISE, 
PRICE LISTS FREE, 








Rites cc eg 
HE 3; y g M.C 
'MOLEOWAYS:PIL 
Is a Certain Ouro for all Disorders pf e LIVER, STOMACH 
AND BOWELS. ° A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cages of WEAKNESS 
AND DEBILITY, and ts unequalled in Female “Complaints, 
Pree reece, Foe = 
The, MORPHOLOGY of the SI SKULL. By 
e PARKER, eF-R.S, Hunterian Pro RoyaP Coll of 
einer and G, Ë. BETTANY, B.Sc., | Eectarer on Botany in 
Hospital Bedi l, lustrated. Crown 8 

$ E LLAN & €o.. Longon. 








bd 


R. W. NEEVES, ; 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, ° 
55 SIDMOUTH STREET, LONDON, W.C. 


EAGLE INSURANCE COMPANY, 
For lavas’ ras Pre Te ees 1807. 
Accumulated Funds see sse sos ses cse coo sor ore 
gam a Subscribed Capita] of more than... 
of the Com 


3,056,214 
1,500,000 
and Forms mey be had at the Office, ar from anp 


s Agents post HUMPHREYS, Actuary and Secretary. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


® PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 2,600 Woodcuts, 
Most Complete and Cheapest Lest of Apparatus, 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON. Cy 


s. ©. TISLEY & Op 


OPTICIANS, 


BROMPTON ROAD, S.W. 
o (Close to South n Museum). 


Kensingty 
THE PHONEIDOSCOPE 


An Instrument for Observing the Colour- Figaros of Liquid Films under the 
action of Sonorous 


Being a visible demonstration of the Mas pra and Molecular Motion of a 
Telephone P. 


The PHONEIDOSCOPE, with 3 naa se Bottle of Solution, Descriptive 
phlet, , in Cardboard Box, ros. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN Materials supplied for experi- 
mental purposes. 


Price Lists of Electrical and Aconstic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, ad. 


tee THE SCIOPTICON. 


CATALOGUES FREE. 








172, 







THE SCIOPTICON COMPANY, 


= PORTLAND 
STREET, 
LONDON, W. 





LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C. 
+ ** A, ANTHONY WESBIT, F.C.S., 


"e WATER ANALYST, 


. Performs bvery description of Water Analysis on moderate os 


Properly cleinsed bottles for the reception of samples sent to any part of 
m. 


7 t 
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W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), 
II AND 2, BEAK STREET, REGENT STREET, W.. 


e 
IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately available in any copdition of the atmosphere. 
LaID'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory uge. 


Physical Apparatus of every Description, 
ILLUSTRATED CATALOGUE, SIXPENCE, 


PATERSON’S APPARATUS FOR LECTURES AND SCIENCE aetna 


» Gower and 


g ‘ EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS-—GRAY’S INN ROAD. 
Mustratet Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps. 


Schools supplied with Apparatus as per Science sacl on eat in the Sections of of Hea Sound e and Electricity. 





These Elegant aed Durable Ornaments form the most Useful and Appropriate Christmas Presents. 


OROIDE GOLD JEWELLERY, 


REGISTERED. 
The only Perfect Substitute for 18- Carat Gold. > 


FULL ILLUSTRATED PRICE LISTS AND OPINIONS OF THE PRESS FREE PER POST. 

WATCHES. .— These are fashioned after the styles of those made by the most approved makers of Gold Watches, 
OPEN FACE, from 21s. HUNTER, from 30s. Per post, registered, 6g. extra, In various Sires for iade 
and Gentlemen. 


LBERT CHAINS all the best 18-carat Gold | Designs, ros. 6d. Saaler Patterns? 
A 53 , 78. 6d AAAA A NSINGION the SULTAN, z5r. each. 


OCKETS 6d to ros 6d.; Engraved 4 6d to ros 6d. ; with various Ornamentation, 7s. 6g. to 21s. 
SBECIALIY “the NEW BOLT F. ENING LOCKET. 


B00 ros S, 4s. 6d. to ros. 62, + BRACELETS, ran 6d. LONG © CANS 
on ae S ADES roka CHATN s Kean be wom as Necklete), INKS, 
AIRES, ar 6d | SCARF RINGS, Tod., SCARF PINS, bad: SSPALS, 1 ; PENCIL 


Gases, S9 cr COMPASS CHARMS, for appen to Watch Chains, combining a reliable Cas , Burning 
Glass and Magnifier, o Wheel Paste Ser ar tho latest 18-carat Gold Patterns and B: orkmanship. 


FREE AND SAFE PER POST. 
P.0.0., Exhibition Road, South Kensington. Cheques, National Provincial Bank of England. 


C. C. ROWE, 88 & 92, BROMPTON ROAD, LONDON, 8.W. 


+ 


PRICE 3s. 6d. 


SOUTHERN STELLAR OBJECTS 
FOR SMALL TELESCOPES, 


BETWEEN THE EQUATOR AND 55° SOUTH DECLINATION. 
By J, E. GORE, F.RAS. M.RLA. 











London: W. THAGKER & CO., 87, NEWGATE STREET. 





Ja published, in One Vol, 800, Illustrated, price 15s. . s 


SIZING AND MILDEW IN COTTON GOODS. 


By G. E. DAVIS, F.C.S., G DREYFUS, Ph.D., and P. HOLLAND, F.¢.S. 
. ö e e 


® Manchester: PALMER & HQWE. London: SIMPKIN & CO. sg ad 4 


el of design, choice finish, and perfect mechanism, will bear comparison with the most expefisive. » 


PA 
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A Selection af Volumes from CASSELL, PETTER, GALPIN, & Co.'s Catalogue. 


Suitable for Christmas 


Cos “Rewards, Prizes, &c. 


and: New- “Year's Gifts, 





SIXTH EDITION, Psa! ready, in Two Vols., Be 8vo, cloth, 24s ; or | 


ound im morocco, £2 as 


LIFE AND WORK: OF ft PAUL. By the Rev. 
Canon FARRAR, 
“Cane Farrar in brig ani ae co 
the Apostles of the Gentiles, has 
obh tions,” Daily Ne 
e must congratulate the author on a work which is not only his own 
literary chef chef d'ænvre, but is also out of sigh? the best English work of its 
lass.” —Brattsh Quarterly Review. 
° 


TWENTY-FOURTH EDITION, N&w Ready, of the 


LIFE OF CHRIST. By the Rev. Canon FARRAR. 
BRARY EDITION (24th Edition). Two Vols, cloth 24s, or 
ene bound 1m morocco, 42 22. 
ILLUSTRATED EDITION, es about 300 Onginal Illustrations. 
ar crown 4to, cloth gut, ars, elegantly bound in calf or morocco, 
‘a af 


Nw ready, complete In Five magnificent Volumes, royal gto, cloth, £2 2s. 
wo de half morocco, £3 34, each , or in morccco, £5 58. each. ~ 


PICTURESQUE. EUROPE. . With’ 65 Exquisite Steel 
Plates, from Original Drawings by ‘Brier Fostar, E M Wispreis, 
P. SKELTON, Rp Lerrcu, &c, and nearly 1,000 ORIGIN 

è P SEON ONS by tho best artists of the day, with descriptive 


ressive and animated portraiture of 
d all classes of Christians under 


c 


letterpress. 
Vols. I. and IY contain Great Brjtain and Ireland, Vols. III , IY and 
V. describe the continent. 
“Nothing on so grand a scale as ‘Picturesque Europe’ has been 
Rene before, nor anything, so faras we know, so well executed ’’— 


Ce iaty we know of nothing to compare with ‘ Picturesque Emope.’ ’” 
ein Sournal 


Now seedy, extra crown gto, cloth, 213 


MOROCCO.» its ta People an and Places, By EDMONDO DE 
>. Roriin-Titton. With neaily 200 
Tiihserstison, š 
nus i a very agreeable book toread The Illustrations are remarkable 
a daoen oh gea t spirit and admirably expressive of the character of the 
— imes ` 


Now ready cloth gilt, 7s. 6d. 


ART (THE MAGAZINE-OF), New Volume. -Con- 
taining an Etching for Frontispiece, by H. HERKOMER, AR A., entitled 
“Touched,’’ and about 200 Illustrations by the first artists of the day. 

“The excellence and variety of the ilustrations are not its only ment, for 
the descriptive letterpress, almost without exception, 1s of very high quahty.. 

Every sort of fine or decorative art is here represented. — Saturday 

Review. 

. 


Now ready, in Portfolio, 213. the set. 
CHARACTER SKETCHES FROM DICKENS. Con- 


sisting of Six Facsimile Reproductions, in large folio size, of Drawings 
by Fren Barnarp.: The subjects are. 
Mrs. Gamp Bul Sikes | Sid nates Carton 
Alfred Tingle Little Dorrit Pi 
“Mr, Frederick Barnard gives us a portfolio of ar ere of six 
of the most remarkable characters created by Dickens . . these drawings 
are vigorously conceived and executed, and deserve a hearty welcome 7*— 


The Times. 
Ludgate Hill, London, 


_Now ready, Vol. I., extra crown 4to, cloth, ros. 6d. 


THE E ENCCLOE EDIO DICTIONARY. A New and 
ork of Reference to e Wor gett rent age Oe 


full account of therr Orgm, Meanun, and Usa. 
ByROBERT HUNTER. M.A, h, G S., Memb Bibl Archæo Society, 
&c Assisted in speciel departments by various eminent authorities. 
For fulness, accuracy of definition, excellence ‘of arran; ent, and a 
happy choice of illustrative quotations, the ‘ Encyclopadic Dictionary’ 
not fear comparison with any rival’ —Scotsman. 


Now ready, Two Vols. demy 8vo, cloth, 24s. 
ESCOTT’S ENGLAND: Its People, Polity, and Pur- 
suts By T. H. S. ESC 

“A massive pr ae ae one which is Iikely to do excellent service.” 
—Satirday Review. 

“At once valuable as a`storehòuse of knowledge, and thoroughly read” 
able as a book.” —IF orid. 

“A book we havo read with deep pleasure and unfeigned. admiration,” 
Morning Advertis®. 

< Second Edition, Two Vols. demy 8vo, cloth; 
LIFE, oF THE RIGHT HON. W. E.- efAnsros, 
DCL, By GORGE BARNET SMITH. 

t rs se solid, but i int contribution to the political history of the 

Victorian epoch . © Y—Datly Acgrapi 


“ A noble biography of a noble man.’’— Aberdeen Free Press. 


Now ready, cloth, os. x 
SCIENCE FOR ALL. Yoarly Volume. Edited by 
ROBERT BROWN F.LS, &c, assisted by eminent 
tcenutc writers, Each Vol contains about 350 Illustrations and 


Diagrams 
“ A great want has been supplied in ‘ Science for AIL’ "Graphic. 


Now ready, Four Vols , 7s. 6d. each, of The 


COUNTRIES OF. THE WORLD. By ROBERT BROWN, 
As PhD, FLS R.G.S. Each Vol contains about 130 Ilus- 
GROAS and®Iaps 
' The ‘Countries of the World’ shows considerable powers of graphic 
desciiption, and contains a vast amount of really trustworthy geographical 
information. The book is an illustrated.” —T Ae Times, 


, crown 8yo, cloth, 


NATURAL HISTORY ‘OF THE ANCIENTS (Glean- 
ings fromthe). By the Rev. W HOUGHTON, M.A., F.LS 
trated throughout. 

‘This 1s a charming little book, interesting alike to, the naturalist, the 
scholar, the Biblical student,.and tho ‘general reader,’ and the interest of 
the) teat has been haghtened | by the introduchon of numerous illustrations,” 

cademy, 


NOTICE —A large Selection of Books, -guitable for 


CHRISTMAS AND NEW YEAR'S GIFTS, Rewards, 
Prizes, Birthday Gifts, &c, will be found in CASSELL, oe 
GALPIN; & CO *S COMPLETE CATALOGUE, i Tat of 
several hundred volumes, including Bibles and Réhgious Worl 
trated and Fine Art Volumes, dren’s Books, Dicignaries, Hs 
tional Works, History, Natural History, Household ‘and oe 
Treatises,” Science, Travels, &c’, together with a Synopsis 
numerous Illustrated Serial Publications, sent post froc on aut to 

Cassell, Peter, Galpin, & Co., Ludgate Hill, London. 





Cassell, Petter, Galpin, & Coa 





FUST PUBLISHED. 


ANIMAL LIFE. By Prof. E. PercevaL Wricut, M. À., M.D., F.L.S., M.R.I.A., “RR. CSI A 
wae of Desenptions of the Yanous Sub-Kingdoms of the Animal Kingdom Profusaly illustrated, super-royal 8yo, cloth 138. 


A handsome volume ... 


are quite neto us. The dumdreds of 3 
the more popular works on nattral history, 
full of interest, not onl? for children and d the general reader, 


o Cael, Petter, Galpin, 





i 


Dr. Wright’s scientific reputation is & guarantee for the accuracy 
those technicalities which are so forbidding to the ‘unscientific ” reader, and 1s, moreover, diluted with an gbundance of ın 


of his science, w] wever, is remarkably free from 


anecdotes, many of which 


lustrations dre beautifully executed. and are nearly all really illustrative of the text, which ıs not often the case in 
We can ec eo commend Dr. Wnght’s ‘Animal Life’ as instructive and trustworth 
t even for young students of natural history” —The Tames. 


Co., Ludgate Hill, London. ° eres 


y; it is, at the same time, 





JUST PUBLISHED. 7 oe 


CASSELL'S NEW NATURAL HISTORY, Vo, II. 


M.B., F.R.S.g assisted by eminent Scientific Writers. Illustrated throu, 
Volume III. contains - GMIN ANTIA, the late Prof A. H. GARROD, 
PIALIA, Prof. P. MARTI 


uncan, F.R.S. AVES, R. BOWDLER SHARPE, F. 


Edited by Prof. P. MARTIN DUNCAN, 


but, 4to, cloth [Now 
W. S. Darras, F.L.,S. EDENTATA and WARS. 


RODEN 


paaa mene standagi book on natural history. The worl is profusely See and mo natural history library shoufll be without it,’—Land and 


. Priged bye R 


J | l 


Cassell, Petja, Galpin, & €o., Ludgate Hill, London. 
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SCIENTIFIC PRE eee 





M its 94, BE, TO, 60, BO, ae RO, Ho We HO 


cr ARAL gong AE A. DU aA G 
io Vib Lt 





Minimum Thermometers for registering the greatest degree of 


cold, 
Is. 6d. 
I oS ss a Teens p | 




















EXACT SIZE. 


Watch-form Aneroid, m Gilt or Nickelisel Case ... £2 10 0 
| Best Watch-form Aneroids, compensated for temperature, and 
| constructed expressly for measuring heights, with scale of alti- 
|! tudes, 14, 14, or 2 inches diameter .., D4 As, and £6 6 0 


ù Lllust) aled Catabogue of Meteorological Instruments sent post free. 





Standaid Maximum and Minimum Themometers, 
158, each, 





Browning’s Illustrated List of Scientific Instruments, adapted for Presents or School 
Prizes, at Prices from 58. to £10, sent free, ° y 


"JOHN BROWNING . - 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO Ħ.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREEN WICH AND EDINBURGH, AND THE OBSERVATORIES OF 
KEW, CAMBRIDGE, DURHAM, UTRECHŢ, MELBOURNE, &c., ger 


. 63, STRAND, WC, LONDON. |. 


See ee uae MEPR Smati TONDON, wie, i . 
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NOTICE. 

Next week being Christmas week, all Advertisements 
intended for that issue of NATURE must be sent to 
the Office by Monday morning. 

OFFICE: #), BEDFORD STREET, STRAND. 


MICROSCOPIC OBJECTS 


Of superlative p Perfection, illustrating Histology, and every branch of Micro- 
gue post and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded for Excellence, Variety, &¢. 
EDMUND WHEELER, 48x, Tollingto Road, Holloway, London, N. 


*SIR josiai MASONS SCIENCE 
COLLEGE, BIRMINGHAM. 


It is intended to open this College in the month of OCTOBER, 188. 
a foll staff of oleae will include those necessary to enable Students 
the Exammations of the Univernty of London for the degrees of 


c. and D Se. 

The Professors of Mathematics, Physics, Chemistry, and Biology (inclnd- 
Botany and Zoology), will be the appointed 

iP appointments will be made for a term of three years, 

the pleasure of the Trustees. The stipend in each case will be %250 per 

annum, with half the class fees. The Trustees guarantee that Pro- 


fessor’s share of the class fees for the first three years shall be £100 per 


annum. 
e Applications from Candidates must be forwarded not later than the 31st 
of December next to the Ho Secretary to the Trustees, Mr. G. J. 
ee 36, Waterloo Street, Birmingham, from whom any further informa- 
uon may be obtained 
By a resolution of the Trustees, Candidates are specially requested to 
abstain from canvassing. 
The appointments will be made solely on the merits of the Candidates, 
as appearing by their testimonials and references, 


° UNIVERSITY OF LONDON. 
esst M B. AND PRELIMINARY SCIENTIFIC EXAMINATIONS. 


Special Classes in all the Subj bjecta seguire uired are now being formed at St. 
Thomas’ s Hospital Medical School, Albert Embankment, EE and will 
commence in January, These Classes are not confined to Students of the 


Hosptgl. 
For particulars apply to the Secretary, Dr. GILLESPIE, at the Hospital. 


W. M. ORD, M D., Dean, 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at PAG GEORGE'S HALL, Langham Place, each SUNDAY 
AFTERN commencing at Four o'clock precise! 
eng eoerggh Carly ae 
Penny, Sixpence, and (reserved feats) One 

SECRETARY or LIBRARIAN.—Wanted, 
by a LADY, Non-resident ENGAGEMENT in London as Secretary 


or Lsbrarian, References as to previous experience.—Address by lete 
, 14, Victoria Road, Kensington, W. 


PRELIMINARY SCIENTIFIC EXAMINATION. 
UNIVERSITY OF LONDON. 


to others than Students of the Hospital, in all the Subjects 

Work for this Examination, will beg at ST. BARTHOLO- 

ond oe SSOSPITAL, on January rath, and will be continued ull the 

Examination in July. Fee includipg chemicals) to Students, £8 8s. ; to 
33. 


others, 10 ros.; for a single sub 
For_ particulars appl npesooally or by lett®r, to the Warpen, The Col- 
lege, St Bartholomew’s Hospital, London, E. ron er Handbook forwarded 
on application, 
_KING’S COLLEGE, LONDON. 


METALLURGY, BY PROF. HUNTINGTON. 


New Classes in this egbject (established by help of the City co) ei 
begin on THURSDA anugry 15.—For particulars apply to 
e LW. CUNN INGHAM.” 


Se E E EEE 
SCIENCE.—Wanted, a GENTLEMAN to 


COACH ea YOUTH (during the Christmas Vacation who is about 
to compete in iE mns of the Science and Art ad det Doped 
arnes, 


Address, si2teg rors S., Charnwood, 
so Sirek lanag birma S Chari wood, Taniak Tord, Panta Syo. 
ROYAL POLYTECHNIC.—CLAS tor 


the preparation of Students for University 
irestion EDW. ARD B. rng ised tae Lon on Val 
ih poe pase 








D 


po ely at 











Sees 
Botany, M Phygiolosy 
e 


se ri 


-| only recorded once bef Erizk, S tentor 


LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S NATURALIST’S 
STUDIO, 17, ANN STREET, B GHAM. 

T. B. has last week sent out to his subscribers specimens of an Infusorian, 

Barretti, mth drawing and description. 

He has also sent out erystallinns, Listas ceratophylii, Hydre 

Pia Actinosphan ium ee ae Volvox globator, Nitea ranslucent, 


announcements will be made in this place of organisms T. B. 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in course of Six Months for Subscription of £1 I3. 
Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO or DRAWINGS, ONE SHILLING. 


LIVING SPECIMENS for the MICRQ- 
SCOPE aker ee, Melicirta ringene, and other Boen 
zr post free 4 fee JOHN "HOOD, ‘Curator DAN, S., Bae Wale 


INSTITUTE OF CHEMISTRY. 
EXAMINATIONS. J 


An Examination in-Practical Chemistry in iy say with the Institute 
will be held on ion oe: ajrd February, and fi days. Ex- 
miner, Dr. W. R HODGKINSON. Candidates are requasted to communicate 
with the Secretary Mr Cuartes E. Groves, Somerset House Terrace, 
London, W.C. 


ASTRONOMICAL TELESCOPES.— 











from s}-inck to 36-inch aperture. with equatorial moton, 
418 188.3 6inch uatorial, complete , Photo, with Calver’s ‘ Hints 
on Sı Glass 9 stamps.—G. CALVER, 


vered ectug eicon 
F.R.A S., Hill Honse, Widford, Chelmsf ed 


FOR SALE—A very fine rg]-inch Equatorial, with Clock. 


LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C, 
A. ANTHONY NESBIT, F.C.S., 


WATER ANALYST, 


Performs every description of Water Analysis on moderate terms. 
cleansed bottles for the ion of sent to of 
Properly ec he rocephoñ samples any part 


OTTO .WOLTERS, 
35, UP. MARYLEBONE ST, PORTLAND PL, LONDON, W. 
MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES, 
SPECIALITY — 
The New Improved Short-beamed Analytical Balances, 
PATRONISED BY THE UNIVERSITY OF SYDNEY. 


A Description explaining the principle of these Balances post free on 
apphcation, 


MINERALOGY AND GEOLOGY, 


A New List of Collections of Fossils, Minerals, and Rocks now ready, 
including Special Collections to illustrate the various Text-books, m 
Cabinets. List of Sections oE P Rocks for the Microscope. pepe 
ratus and Materials of all kinds in Cases or separately. 

Geological Hammers, with prices, List of New and Second-hand Books of 


JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOJIE STREET, FITZROY SQUARE. 
re-try erfR 


THIN, GLASS FOR NOF ROSCOTTO 
as, od, i on de ad 
od. ipost 


PET. mr ISI, 


A VERY HANDSOME PRESENT. 
THE STONES IN THE BREAST-PLATE 
OF THE ta PRIEST, 


ee TWELVE PREGIOUS STONES 
. o (Beautifully Cot and Polished), 
Inh an Elegant Morocco Casg of le, Scarlet, and Goll, lined with a 
ng blue, white Satin and Gold-edged Sfouns; including Harry Emanual’s 
work on “ Diamond and Precious Stones.” ce ABest e A mmilar Set, 
**The Stones as they are found,” prico 43 3- 2 be 


JHOMAS J. DOWNING, Mmeralogist, 38, Whiskin Street, London, E C. 





teriais Seas owington, N. 
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- LONDON HOSPITAL MEDICAL 
* COLLEGE, TURNER STREET, MILE END, E 


A GENTLEMAN is wanted as WARDEN of the Medical School and 
SECRETARY of the College Board. i hours from ro to4 Sala 
WI om mission amouat to between £300 50 a year, À 
cations, with Corres of Tostunomals, t> be pare i sane ONLY, Appl- 
ACTING Sacretar) of the College B ard, previous to January 5. 


THE LONDON CLAY CLIFFS OF 


SHEPPEY have lately been wasting very rapidly, and a large quanti 
of interesting Fossils have been washed peta epresentative es a 
100 Specimens, correctly named, will be sent, carriage , to London, 
Pa receipt poni ; or one small’ Specimen each of 12 pecies, post-free 
OF 1s, 2 


W. H. SHRUBSOLE, F.G.S., Sheerness-on-Sea. 


* GEOLOGY AND MINERALOGY. 


poet TYM has ready for Sale, at low prices, Educational Collections 

Rocks, and Minerals, specially arranged to illustrate the text- 
books of Lyell, Ge Bonney, lins, Davies, Skertchley, Dana, a 
Jukes, & Series o ens for School and College Museums are a 
supplied at very Late es rices. Catalogues post free. 


Postal Address :—CASTLETON, viá SHEFFIELD. 


MINERALOGY AND GEOLOGY. 


COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


ROM 
"Sinoti SPECIMENS FROM 

WAVELLITES, GENICULATED CRYSTALS OF RUTILE, 
QUARTZ CONTAINING LIQUID, CORUNDUM ; AMERICA 
AUGITE, VERY INTER ING; KJERULFINE, COBALTINE, 
GADOLINITE ; NOR 
paHORITE, jRENGIEE, AND EUXENITE FOR CHEMICAL 
EPIDOTH, APATITE, SCHEELITE ; TYROL. 
BLOWPIPE CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalogues frea, 


PRIVATE LESSONS AND EVENING CLASSES. 
SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C 


GEOLOGY.—In the Preface to the STU- 

DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “As 

it is in.possible to enable the reader to recognise rockg and minerals at 

lity by aid of verbal descriptions or figures, be will do well to obtain a 

ea ee collection of specimens, such as may be procured from Mr. 

TENNA T (149, Strand), Teacher of Mineralogy at King’s College, 

London ” These Collections are supplied on the following terms, in 
plain Mahogany Cabinets — 














roo Specimens, in Cabinet, w.th 3 Trays a. we o £2 2 0 
aco Specimens, in Cabinet, with 5 Trays se se o 5 5 0 
300 Specimens, in Cabinet, with 9 Drawers e se ae io o 

o 


400 Speanens, an Cabinet, with 13 Drawers se s 
More extensive Ccllections at 50 to 5,000 Guineas each. 


MICROSCOPES and BALANCESas MADE 


by W. STONE, 44, Gloucester Street, Holborn(late Maker to an eminent 
firm), are the best and cheapest, Try his ae Box Balance, warranted 
to tum one-twentieth of a rhea or 40s. Microscope. ce List of 
Balances (Illustrated) post free 


ELECTRICAL APPARATUS for Public 
Lectures, Science Classes, Research, and Private use —FRICTIONAL 
MACHINES and all experimental accessones, ne , improved 
insulation, ee effi . HOLTZ MACHIN S, reliable in all 
weathers, from £s. Powertul LEYDEN BATTERIES, half cost of 
usual jars. VOLTAIC BATTERIES and apparatus Now PORT- 
ADE BICHROMATE BATTERIES, pneumatic stirring gear, in 

proved cases, self-paclang. ELECTRIC LAMPS for lantern use 
ŽA to £2 rs action eguallin tho pe costly. Cheaper Lamps. BEST 


t-inch ites ern B Carbons, Clamps, 
Wires, de MEDICAL C CONSTANT: BATTERIES.—New Desenp- 
tive Last, 24 ai “Useful,” vide Nature. Grats.—F. H BROO 


107, Lorrimore Road, EA London, S E e 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &c., &c. 


192, TOTTENHAM COURT ROAD, "LONDON. 


Drect Vision Spectroscopes with adjustable slit and igh dispersive 
in Brass Case for waistcoat pocketaprice Ais ae Ditto, €2 and 
£210s With Quartz Lenses, ros, eatra. p for. tudentg, 
tom $3 108 Pintor with a Gee aing eraai ei mete Hal i 
peciroscopes Wi! o power eq to 15 
on Brass ar rih his am motion, complete in case, ®price from 40. | O 
Higer’s Vanablé Power Posms for Anslyses, with 6 ferent 
era, from 1° to 10°, from A to H, light flint, pos in case, £5 rof 
utta, with extra dense flint and a power from 1t 25°, from À to H, price 
gio tor Spherometers, m Morocco Case, from 43 tor e 














GREEK and K Ri 
of the Collection í Aaa b 


published, in 4to, price 214. 


CMIL! & CD., LONDON 





OMAN COINS. Catalogue 
GEORGE SIM, FS A. Scot, Edinburgh. 


LA SEMAINE FRANCAISE: a Weekly 
Review in the Frenay uage. Politics, Literature, 


Newspaper and 


Science, Art, Varieties, Notes. Price 4d., 
the railway bookstalls Office, 37, Southampton 


booksell 
ron a Sea WE" 


LA SEMAINE FRANÇAI AISE: Journal Française pour 


l'Angleterre : Politique, Litt 
et Notes. Un exemplaire par la poste, 4}d., en 
ment franco par la 


fota ire librairss 


, Southampton Street, 
LA’ "SEMAINE FRANCAISE.— 


poste—un an, 18s. ; gaz mois, gt: od, 
se aux gares desch hemins de 


re, Sciences, Vanétés, Nouvelles, 


Strand, Londres, W.C. e 


— “La Semaine Fran- ~ 


çaise’ has been Peco ok ont ia London for the benefit of those English 


readers who may 
view, instead of confining 


Te certainty merits suecess,”’ 


LA SEMAINE FRANÇAISE, 


‘ee contemporary French from all gfu of 
eir Saar to one particular Gallic print. 


* The numbers bef6re 


us are full of good things... .. _It will be far better for most than any 
one of the best papers published in Paris itself, We are much pleased 
character of it, and believe it will be ighly valued ın a those 


with the 


many | households where French is cultivated, 
done,”——Onern. 


TERMS OF Susscrirrion:— 


Thies months se — see ate wesw 


” 


printing is very well 


Talve 
P.0.0. payable’ toT. SPANSWICK, at “King Street, € Covent Garden. W. ra 
Publishing Office, 37, Southampton Street, Strand, W.C. 





THE BEST FARMERS’ NEWSPAPER, 
F 


THE CHAMBER 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited suid pi ALGERNON raria, m, Secretary to tho 


Central Chamber 


of Agricultura, 
attention to the discussions and proceedings of the Chamber 
oe hg ture of Great Britain (which no% »nmber upwards of 18,000 
Li 


kay ie ging 


l 
intelligence of cular phase the agncultunse. 


The London 
specially reported tn 


meshed be by a 


Price Sixpence, Monthly, pagos Bv 8vo, with 
Conducted by J. W W. Doveras, R- M : 


This 


the B 
Sabon 


fe youn op, Cattle, and pos Markets 


papers on pta. cal farming, and a mess of | 


of Monday 


this ournal, which Is chod the game evening 
as to ensure Bice we, to county ee Tt the first ant on Tuesday 


IRR ERING at ei Strand, W.C, 
THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 


occasional 
CLACHLAN, F.R.S., E. 
H. T. aa, F.R.S. 


Thustrations, 
C. Ryg, F.Z.S. 


Magazine, comm coena th 1864, cantans standard articles and notes 
on all su Piceri Coane eal witb Eitomology aad especially on the Insects of 


mence with the June number in each y: 
Vols. 1. to¥. mrongly bound in l) may be obtained by y genes f 
the entire set to date, at the increased price of ros. each ; 
vols. may be had. be had se: ely or together, at 77, each. 
{SOHN RST, 


N.B E AGES &e., 


address. 


VAN VOO 


bee Sig Shillings per Yoluma, post free. Tho volumes come 


the succeedir g. 


1, Paternoster Row. 
be sent to the Editors at the abore 





NORTH BRITISH AGRICULTURIST, 
Is the oy cultural Jounal in ee ae and circulates extensively 
terested in the Pp one oe propetty aha Scot.and and 


time for the avening 


dad deal Rls chars cd is poni Pemdes 


the day of pubheation. 
The Vi Ls 


ORIST i published every Wednesday 
and contains Reports of all the priaapal British 
telegraphic reports of those held on 


afternoon in 


Department is edited by one of the leading Veterinarians 


‘eterinary 
in tha conntry, and is snyaloaiije to the breeder nod feoder asa guidi e guide to the 
Tennap of annals, and their treatment when la 


"eee ad. 
Office.—377, 
Post-O fice [hep 


d. 
Ri Advertisers eRe 


the M of are tural Society 
Reports ara given of the Meetings ety 
tho Royal i 


Sig porn ees acd 


Associations mts Great Britain 


at, ahd. Annual Subscription, payable in 
ae 


themselves to Farmers a better medium does 


advance, 145, 


payable Anderson, Jun., Ediadurgh. . 


ESTABLISHED 1843. œ 


ie] FISKE, M.A., 

TEINES of COSMIC RHILOSOPHY, 
based om the Doctrine of Evolution, with cai Ai the Posiure 
Phi seh, 2 vols . 8vo 


\ 


rug 
MACMILLAN & CO., Tendoi e 


- -— 


T A 
S “ELEMENTARY GEOMETRY. 
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Now Ready, in Post 4to, price 16s. 


LIGHTNING CONDUCTORS: 


THBIR’ HISTORY, NATURE, AND MODE OF 4 APPLICATION. 


e 
BY: RICHARD ANDERSON, F.CS,_ F.G.S! 
Member of the Society of Telegraph Engineers. 
WITH NUMEROUS ILLUSTRATIONS. 
è London: E, & F. N. SPON, 46, Charing Cross. New York: 446, Broome Street. 








NEW WORK BY PROF. HUXLEY. MR. SPENCER'S NEW WORKS. ° 


THE CRAYFISH. J shed ct 


CEREMONIAL INSTITUTIONS. Being 





3 “ Principles of Sociology,” ion of 
AN INTRODUCTION TO THE STUDY OF ZOOLOGY. Ptr) eR rAr SPENCER ow (Tho Fist Portion o 
BY Also, Second Thousand, 8vo, cloth, 8s. 
T. H. HUXLEY, F.R.S. The DATA of ETHICS. Being the First 
; With 82 ILLUSTRATIONS. Crown 8vo, cloth, ss. Portion of the wA ae By HERBERT SPENCER. 
an) : Third Edition, 8vo, price 8s. . 
#,* An Edition of aso copies, all of which are numbered and signed, has $9 % 
been prepared on Large Paper and will be issued immediately. Theseo cone | MR. SPENCER'S ESSAYS (Vol. III,) > 
tain the first impressions of the Wood Engravings, carefully printed by hand- SCIENTIFIC, POLITICAL, and SPECULATIVE. 
press. Price 15s. This Third Edition contains two additional Essays 


VoL XXVIII. of the ‘International Scientific Series.” Vols I, II , Third Thousand, price 16s. 
C. KEGAN PAUL & CO ,%, Paternoster Square, E.C. Also, Third Thousand of the Cheap Edition, price 2s 6d. 


Will be ready early m January. Mr. SPENCER’S WORK on EDUCATION: 


INTELLECTUAL, MORAL, and PHYSICAL 
SOME PROPOSETIO NS WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London; 
and go, South Frederick Street, Edinburgh. 





z 4to, uniform vith “ oe ali ee and Straight Line,” M R OAK L EY © OLES Wo R KS. 


x In preparation, Third Edition, demy 8vo. 
Mr. HARRIS desires also to announce that the German . A 
“translation of “The Patriarch Jacob” (Treatise on Spiritual | DEFORMITIES OF THE MOUTH, their Mechanical 


Science*as revealed in the Bible), by KuKLos, is now ready, Chesdull Mew Hatieua sone of Illustrative Cases, London: 
and that the French and Italian translations are very nearly OPINIONS OF THE PRESS on THE First AND SECOND EDITIONS. 
ready. Í 


LANCET, November 28, 1868.—‘‘ The work is full of useful information 
“A New Years Hymn for 1880,” I Kox1os, together with a translation | +++: of every day utilty to the practitioner. 

of THOMAS von Stiunvs verses, ‘‘Die Welt ist wie ein Buch,” may be LANCET, poly 16, 1870.— ‘The Second Edition of this work shows 
had separately, price 3d., AND WILL BE SENT POST FREE ON RECEIPT OF 34. | that the author has continued to devote himself with zeal to the investigation 
IN POSTAGE STAMPS INCLOSED 10 and treatment of a ar interesting class of cases. We recommend tho 


WERTHEIMER, LEA, & CO., Circus Place, Finsbury. work to the study of both Surgeons and Dentists.” 
ee BRITISH QURNAL oF DENTAL SCIENCE, August, 1870. 
SCIENTIFIC MATERIALISM AND —“ Tho Second Editon bears upon its pages the most sansfactory evidence 
of the mdustry and zeal with which he has followed up the study and prac- 
ULTIMATE CONCEPTIONS. tice of the specialty he has devoted hmself to with so much sucess” 


= Altogether we must heartily congratulate Mr. Coles on this creditable com- 

“ Even those who most dissent from the author’s views will find it, we Í £ k whch cannot but is crèdit s 

thwk, holy of a arafat pepe ol mam features area vigorous POW”? ae TING ut redound to his wherever it is 
eritique on Scien aterialism as expressed more or less overtly in many 

ons and speeches of the present day . . . a protest against the license of | A MANUAL OF DENTAL MECHANICS, With 


so-called scientific imagmation and against the dogmatc intolerance—shall 150 lustraons. Churchill, New Burlington Street. 
we sny of offical scence?” “Alr. Buling brings to his task an amount of 





. 
Sone e ic Ch a "—Monthly Journal of | AMERICAN DENTA BEcIaEEE Nonnie, 1874.—“ Tho 
BICKERS & SON, Leicester Square. a be aa petane pudent and, indesd, for tha 
FOREIGN BOOKS AT FOREIGN PRICES. NOTES FOR DENTAL STUDENTS, 2s, 6d, 
WILLIAMS & NORGATE’S SCIENTIFIC | PSB + Crnspout, FlesteStsect . 


OPINION OF THE PRESS. 





BOOK CIRCULAR. No. 37, Post free, Ono Stamp. (Natural S DE 
History, Physics, Astronomy, Chemistry, Medicine, and Surgery.) —" We condi Peele this useful title Rake ce cbr nce wine 
x4, Henrietta Street, Covent Garden, Londdh ; and 20, South Frederick to those preparing for the Dental Diploma. ..... We hope there will 
e Street, Edinburgh. soon be a Second tion needed.’” 
oe THE DOCTOR, September, 1876.— Carefully arranged and ve 
MINERALOGY AND GEOLOGY. complete, | Indeed they seem to ty to take in rather mére than sufficient for 
ELEMENTARY COLLECTIONS to illystrate the above Sciences at | Qhich appears» model of what otk sree ai to fnd with this note-book, 


the followin prise : 


so Mine ossils, @r Rocks, ın Mahogany Case with Lock THE M®UTH AND TEETH DURING PREG. 


and Key, scientifically arranged®.. «- £10 06 NANCY. R by permission from the Transactions of the 
Ico o, do: do-s 2 og Qdonrological jety. bp 31. Price xs. 6d. London: Wyman and 
209 . e O. Osses 490090 Sots Great treet, 
N B —These Colleçtions obtained the ONLY Prize Medal for Natural | * Qrem y 


‘7 e OPINION oF THE Press, 
THE BRITISH MEDICAL JOURNAL.—"The author has 


. evidently paid iderable attention to b} d useful 
si s BRYCE-WRIGHT, Vv. Hite as Os the aema and rla of tee Gao tahoe at 


astory Collecti th ibition of 18 
History ections at the Eapi don of 1872. 





. Mineralppist, and Expert in Gems and Precious Stones, | ¥¢talgia confplicating pregnancy. .. . . . The remarks on treatment are 
practical, and will re perusal s.s. The practitu will d H 
o, GREAT RUSSELL STRERT, LONDON „i. €. t Carry out the suggestions offered by the author.” Se ERP ged 
Pad ° z s : 
9 
s ,, hd o 
e 


pa ( pona 
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SUBSCRIPTIONS TO NATURE BY LIONEL S$. BEALE, F.R.S. 

. Yearly ele Dop on on ea: Fifth Edition, roo Plates, pp. 536, strongly bound, ars. 
Half-yearly ee 68 ~~ ce: TAK 6d. HOW to WORK with the MICROSCOPE. 
Quarterly . . . e. e 78. Ód. The New Editions ngw ready. 

To the Colonies, United ‘States, the Continent, and HARRISON, Pall Mall. 
all places Within the Postal Union :— . Do 
Yearl Yue ee ee ee JOR 6d. Fourth Edition, soo Illustrations, pp. 3o, ars, 
Half-yearly . . e. > 6 158. Ód, THE MICROSCOPE IN MEDICINE. 
Quarterly . . 8s. London: J. & A. CHURCHILL. 


Office ; 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 


LONDON 


THURSDAY, DECENPER 18 


RovaL Socrmry, at 8.30.—On the Secular Changes i in the Elements of the 
Orbit of a Satellite ore eens about a Tidally Distorted Planet: G. H. 
Pei —On Experiments on the iathermian of Air’ Dr. 

1.—0A fae Photo oongrphie Spe Speca g Sars: Hu On a 
ne Method of Spet J: n the Spon- 
pos ra piantatie of a Liquid Analis. z M. Worthington.—On the 
Capillary paar nora Chemico-Electric Relanons of Metals in 
tions of a Sears of ium: G. Gore.—On the Histology of Hydra 
Jusca : T. J. Parker. 

Linnzan So , at 8.—On the Lichens of Dillenius, as illustrated by 
his Herbarium: Rev. J. M. Crombie. 

Cuxmicay Society, at 8.—~On the Specific | Volume hd Density of Water 
of Crystallisation: T. E Thorps —On the Analysis of Organic Bodies 
contaming Nitrogen, &c.: E Perkin. 

LONDON INSTITUTION, at 7. a and other Festival Carols: W A. 


tt, 
SATURDAY, DECEMBER 20. 
West LONDON SCIENTIFIC ASSOCIATION, andes to Jermyn Street 
Museum. Minerals in the Horse-Shoe Cae Rudler, 


SUNDAY, DECEMBER 21. 
SUNDAY Lecrore Socisry, at 4.—Lord Brougham; Mrs, Fenwick Miler. 


MONDAY, DECEMBER 22, 
LONDON INSTITUTION, at 5.——Social Democracy in Germany: Lord Reay, 
Soci OF ARTS, at 8.—Cantor Lecture ; Bread and Bread-Making: 


TUESDAY, DECEMBER 23. 
West LONDON SCIENTIFIC ASSOCIATION, at 8. 
FRIDAY, DECEMBER 26, 
Quexert Microscoricar Crus, at 8. . 
SATURDAY, DECEMBER 27. 
ROYAL INSTITUTION, at 3.~Chnstmas Lecture;- Water and Air: Prof, 
Tyndall, 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(Lars oy 5, St. BRIDE ST., AND 2, FOSTER LANE), 


HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP. 
Rock Sections ind other Objects for the Microscope. 


RUDOLPH KOENIG, 
(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26, BUE DE PONTOISE, 
PRICE LISTS FREE. 


R. W. NEEVES,, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY OT MAKER. 
PRICE LIST, FOUR STAMPS? . ° 


55, SIDMOUTH STREET, LONDON, W.C. 














CHEMICAL & PHYSICAL APPARATUS 


BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classes, Private Study, or Business 
Purposes 


Illustrated Priced Citologies a Application. 


MOTTERSHEAD AND CO;, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER, 


M. JACKSON & CO., . 
(J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS. 


AND 
CHEM?YCALS. 
SOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage, 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, EC. 


pALANCES 


CHEMICAL, ASSAY, AND BULLION, 


HYDROMETERS AND SACCHAROMETERS, 
STANDARD WEIGHTS & MEASURES. 


` L. OERTLING, 


TURNMILL ST., FARRINGDON ST. STATION. 


DARTON’S COMBINED CLOCK-BARO- 
METER, in carved oak frame. Clock has jewelled 8-day movemen an 
and will go in any pos‘tion, Anercidis of the, finish, and guarante 
accurate. Sent safely packed on receipt of P.O. Garin go or with 
carved Thermometer on dial, 551 

TS -registenng Day and Night F hermometer, i in Japanned Case, with 
et for ears. i purposes, tor. 6d. each. 
ew Illustrated List of various Designs in Clock-Barometera and Ther- 
mometers, post free on appkcation. The Trade supplied, 


F. DARTON & CO., 45, St. John Street, West Smithfield. 


LIGHTNING CONDUCTORS. 


Reps a accumulated sifice the time of Benjamin Franklin, proves 
conclusively that a Glace made of Copper of adequate size 1s the best 
of all appliances for the protection of every Sapa of building from he 
destructive effects of lightning 


: NEWALL & CO’S 
PATENT COPPER LIGHTNING “CONDUCTOR, 


As applied ¢o all kinds of Buildings and Shipping in all parts of the world 
with AiE success, ae the moss R Reliable, most Effectrve, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators@being role a iy gor it costs 
only one ep fn or the ander cance 

k ALL & 130, STRAND 
Boe 00; E eog SaD „HIERRON. ` 
e 68. ANDERST: oa ONAN eww 

*u AN UFADTORY-AGATESHE 














\ ae 


liv A 
Just pubbshed, in @xtra fcap 8vo, price 42 6d. 


With Coloured Diagram « oe the Spectra. of the Metals of the Alkalies and 
Alkalme Earth, and Illustrations. 


BLOWPIPE: ANALYSIS: 


By J. LANDAUER. 


Authorised English, Edition by Jaws Tayror and Wituas E. Kay, 
of the Owens College, Manchester 


The present English Translation contains the Author’a latest Corrections 
and Additions, and has en paed under ion, 
Amongst e additions ig be d the Author’s Systematic rse of 
Analysis, S extended description of Bunsen's Flame Reactions, and the 
Reactions with Aluminum Plate proposed by Ross as a substitute for 

e 
CONTENTS, 
Proface i . 

Examples for Practice r . 
and Reagents, e 
Operations of Blowpipe Analysis. 
Bunsen’s Flame Reactions 
Secs! Examination for Certam Elements in Combination. 
ements Examinahon of Compound Inorganic Substances 

ndensed View of the Blowpipe Reactions. 

Tabular View of the Behaviour of the Earth, Alkals, and Metallic Oxides, 
alone and with Reagents, before the Blowpipe. 


Index. 
A MACMILLAN & CO., LONDON. 


INSTANTANEOUS WATER-HEATER. 


FOR EAVATORIES; REFRESHMENT ROOMS, AND 
NERAL DOMESTIG USE 


Gaving instantly a 
continious su +h os of 
PURE water, co 
or boling free fom 
the products of com- 
buston, and suited for 
all ERSS 

ed to han; 


overa a Lavatory bow. 


g 26 inches, 
total projection from 
wall, 6 inches 





Price, with solid 


35s, 


Price, in pohshed 


PTD brass casthg, 
GAS 








THOS. FLETCHER, Museum Street, Warrington. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INE 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is nfbd. It has been adopted 
by the principal Banks, Public Omeri aad Railway Companies throughout 


Tt writes almost instantl. Eun Black. | Flows easily from the Pen. 
Does not corrode Steel Blotting-paper may be applied at the 
cleanly to use, and not table toBlot. | moment of wntmg. 

Can be pbi in London, i teroeh Mesers, Barctay & Sons, Farting 
WARDS, Old Change; F. oe k & Sons, Newgate 
Street ; Wie. bers don and Manchester; AUSTIN & o Duke 
RTA Liverpool; and Sr. & Coox, Paternoster ; and to be had of 

Stationers. 


ee & DRAPER (Linfited® Dublin. 











Eor BaD BREASTS OLD “WOUNDS, and 80 i 
effectually rubbed on the Neck and Chest, it our BORE 
THROATS, BRONCHICIS, COUGHS and COLD png for 
aour, RHEUMATISM, and all Skin Dizeasês it ifnnequaliod, 


> ! 
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“NOW READY, 
SECOND EDITLON, ' 


GRIFFIN'S 
(CHEMICAL HANDICRAFT. 


PRICE 4. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN. and SONS, 22, GARRICK. STREET, 5 
LONDON, W.C. 





EAGLE INSURANCE COMPANY, 
y, PALL MALL. 
For Lrvzs oNLY. EsrasLishxD 1807. 


Accumulated Funds  .ee w. om oos oos 
Gee paiba Capital of more than .. ero eee 
epom Prospocranea, and Forms Forms may be had at tho Office, gay ey any 
3 Agents, 
GYORGE HUMPHREYS, Actuary a wicca 


s. O. TISLEY & Co, 


OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-F of Liquid Films under the 
action of Sonorous Vib: 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate, 


Di of Solni 
The Ly ae cage ek rigs Bottle of Solution, Descriptive 
MANUFAGFURED AND SOLD WHOLESALE AND RETAIL BY _ 
8. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN Materials supplied for experi. 
mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Hasrmonograpk, Post Free, sd. 


THE SCIOPTICON. 


CATALOGUES FREE, 


r 204 





172, 










THE SCIOPTICON COMPANY, 


157, 
GREAT 


=) PORTLAND 
STREET, 
ZONDON, W. 


ead Goods Only 
Instruments, 

Ele ls and Indica- 
Ree Fire ee Burglar 

‘bons, Porous 





FRAN cis & Co? s 
ELECTRICO ux 
mameeue BELLS. 


BRANES & QPMPY., Eagle Telegraph Works, London, N.W 
Ovraces :—s2, HATTON GARDEN, EG 
Catalogue Three See 


ELECTRIC BELLS AND I HOW TO FIX 


THEM Post free 6 ee, Price Lists of Electric Bells post free. 
e J EW: E. ARGUS 8, Bridge Street, Westminster, S.W. 


‘For instrumgnts.and stores of good 
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W. LADD & CO.. 
. SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), 
II ANDgi2, BEAK STREET, REGENT STREET, Wl œ 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any @ndition of the atmosphere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory*use. 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE, 


PATERSON’S APPARATUS FOR LECTURES AND SCIENGE CLASSES 


Siemens and Gramme Dynamo Machines and Lamps for hire. 
Schools supphed with Apparatus as per Science and Art D 
cine Signals for Houses, Hotels da &e., Colliery Signals, 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, Fin Ternfs of Hire. Post free. 
Complete Sets of Physical ‘Apparatus for Science Primers and all the Physical Text-books in use in Schools and Colleges. 


ents’ Requirements in the Sections of Light, Heat, Sunnd, and Electricity. | 
ightning Con e 


ctors, Gower and other Patent Telephones. 


: EDWARD PATERSON, 


ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER,' 


Tlustrated Catalogue of Electrical Apparayss, Part 1, post fræ, 6 Stamps, 


3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 


Diito, Electric Signals, Part 2, post fræ, 6 Stamps, 


These Elegant and Durable Ornaments form the most Useful and Appropriate Christmas Presents. 
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Glass and Magnifier, Ship’s Wheel BS, for Bs. 
FREE AND SAFE PER POST. 


P.O o., Exhibition Road, South Kensington. Cheques, National Provincial Bank of England. 


C. C. ROWE, 88 & 92, BROMPTON ROAD, LONDON, 8§.W. 


GOLD JEWELLERY, 


REGISTERED. 
The only Perfect Substitute for 18-Carat Qold, 


FULL ILLUSTRATED PRICE LISTS AND OPINIONS OF THE PRESS FREE PER POST. 
ATOHES,—These are fashioned after ‘tlie styles of those made by the most approved makers of Gold Watch 


mechanism, will bear comparison with tho most expensi 


and in el of design, choice finish, 
OFEN iN FACE, from ats, ” HUNTER, from 30s. Per post, registered, 6d. extra. ares Sires for ae 


all the best 18-carat Gold Designs, ros. bd Smaller Patterns, 


in finish, and em racing 
AA a A EIA AT A 
. 6d. to tos. 6d. ; Engraved 4t 6a to. tas. Gd; rithi PS Qrnamicaaton, TE: Gdi korr, 
e NEW BOLT FASTENI 
ROO0C . 6d to xos 6d. 6d. to 108. 6d. ; BRACELETS, ras 6d; LONG, CHAINS, 
BrE t Spies CTO RIA CHAINS “i X 


G LOCKET. 


Can be wom as ecklets), 7s. STUDS 6d. ; LINKS} 
SOLITAIRES, as 6d ; SCARF RINGS, SCARF Pad os rad: SEALS, 4 PA 6d. , PENCIL 


AT Watch Chains, combining a re 


Buring 
the latest 18-carat Gold Patterns and Best V e 


Ready this day, price 21s., 


STUDIES ON 


FERMENTATION. 


The Diseases of Beer : their Causes and the Means of Preventing them. 


j BY L. PASTEUR. 


A Translation of “Études Sur la Bière,” with Notes, Illustrations, &c. By F. FAULKNER and D. C. ROBB, B.A. 8vo. 
MACMILLAN AND CO„ LONDON. « 
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Prick us. MONTHLY, 
MACMILLAN’S MAGAZINE 
FOR DECEMBER, 1879. 

CONTENTS. 
1.—“He or not when He Aey.” By Mrs. Oliphant. Chapters 


2.—‘ The Russian Gi ” By Charles G. Leland, IL 
3—‘The resi pent of the Colour-Sense.” By Heny T Finck. 
4 —“ Election ” By the Hon F A R. Russell. 


BS Conservatore of Music for England.” By Charles, Sumner 
aine 
6—“A Doub 


aoe Heart.” By Mus Keary. Ghapters XLIL—XLY. 
D 
TEn e Water Supply a London” By W. M‘Cul Torrens, M.P. 
“Note on the American Church.” By the Dean of estminstert 
MACMILLAN & CO., LONDON. ’ 
: ae 
°e o 
. e 
*, . 





Just published, in fcap. 8vo, price 31, 6d. 


SOUND: ELEMENTARY LESSONS ON. 


Dr. W. H. STONE, Lecturer on Physics at St. Thomas's Hospital. 
wih numerous Illustrations ki 


“This is an excellent little text-book, well fMapted for students of the 
Science and Art Classes, but also of considerable value to those who desire 
to do something more fhan tram. The student of acoustics will find ita 

vory acceptable help, and a stepping-stone to the®more elaborate works on 
the subject, while the musician will in its pages information which ma: 
of grea assistance to him in the acquisition of ‘his art” English 
e 


Se char, 
MACMILLAN & CO. LONDQN. 





P snes gns AND OTHER PRE@CIOUS 
NES. Scientific opi opinion given is tò GENUINENESS, PURITY; 
YAp E Barca Wricxr, 90, Grong Boel Street, Londen, 
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ASTRONOMY, by the Astronomer-Royal. 


POPULAR ASTRONOMY, With Illustrations. By Sir 
G. B. Airy, K.C.B., Asfronomer-Royal. New Edition. 
18mo. 45. 6g 


Six lectures, intended ‘! 40 explain to intelligent persons the 
principles on which the instraments of an Observatory aie con- 
stucted, and the principles on which the observations made 
with these instruments me tieated for deduction of. the distances 
and weights of the bodies of the Solu System.” 


e 
» ASTRONOMY. š 
e ELEMENTARY LESSONS IN ASTRONOMY. With 
-à fooured Di ef the Spectra of fhe Sun, Stars, and 
bd 5 ebulæ, and numerous Illustrations. By J. Norman 
Lockyer, F.R.S, New Edition. 18mo. 5s. 6d. 


‘Full, clear, sound, and woithy of attention, not only 
as a popular exposition, but as a scientific ‘Index.’ ”— 
Atheneum. 


eQUESTIONS ON LOCKYER’S ELEMENTARY LES- 
SONS IN ASTRONOMY. For the Use of Schools. By 
JOHN FORBES-ROBERTSON. 18mo, cloth imp. 1s. 6d. 


PHYSIOLOGY. 
s LESSONS IN ELEMENTARY PHYSIOLOGY. With 
é numerous Illustiations. By T. H, Huxuzy, F.R.S., Pro- 
- fessor of Natural History in the Royal School of Mines. 
New Edition, 18mo, 4s, 6g, 


` - “Pure gold throughout.” — Guardian. 

e ° “Unquestionably the clearest and most complete ele- 
mentary treatise on this subject that we possess in any 
language,’*— Westminster Review. 


e QUESTIONS ON HUXLEY’S PHYSIOLOGY FOR 
SCHOOLS. By T, Atcock,..D. 18mo, 1s, 6d. 
© > 


BOTANY. 
LESSONS IN ELEMENTARY BOTANY, By D. 
OLIVER, F.R.S., F.L.S., Professor of Botany in Univer- 
sity College, London. With nearly Two Hundred Illus- 
trations, ew Edition. 18mo. - 67 k 
aT aS, : 
CHEMISTRY“ © Vo Cge ; 
LESSONS IN ELEMENTARY CHEMISTRY, IN- 
ORGANIC AND ORGANIC. By Henry E, ROSCOE, 
F.R.S., Professor of, istry in Owens College, Man- 
chester. With nomoi illustrations and Chromo-Litho 
of the Solar Spectrum, ayd of the Alkalies and Alkaline 
Earths. New Edition. i8mo. 4s. 6d. 


“ As a standa:d general text-book it deserves to take a 
leading place.” —Sfectator, > : j 

‘t We unhesitatingly pronounce ‘it the best of all our 
elementary treatises on Chemistry. ”— Medical Times. 


A SERIES xOF CHEMICAL PROBLEMS, prepared 
with Special Reference to the above, by T. E, THORPE, 

~ Ph.D., Professor of Chemistry in the Yorkshire College of 
Science, Leeds, Adapted for the, preparation of Students 
for the cae Science, and Society of Aits Examina- 
tions, With a Prefixe by Professor Roscoe, New Edi- 
tion, with Key, 1@mo. 2s. 


POLITICAL ECONOMY? » 
POLITICAL ECONOMY FOR BEGINNERS. B 
MILLICENT G. Fawcerr. New Edition. 18mg. 2s. éd, 


“ Cleir, compact, and comprehensive.”—Datly News. 
“The ielafions of capital and labour have never been 
more Amply or mote clearly expounded.” — Contemporagy 
. Rehu, ° \ 
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LOGIC. 
ELEMENTARY LESSONS IN LOGIC; Deductive 
and Inductive, wih copious Questions and Examples, and 
a Vocabulary of Logical Terms. By W. STANLEY JEVONS, 
M.A, Professor of Logic in University College, London. 
New Edition. r8mo. 35. 6d. 
“í Nothing can be better for a school-book.”— Guardian. 
“A manual alike simple, mteresting, and scientific.” — 
Atheneum. $ SR 


PHYSICS. 
LESSONS IN ELEMENTARY PHYSICS. By Bat.” 
Four STEWART, F.R.S., Professor of Natural Philosophy 
in Owens College, ‘Manchester, With numerous Ilustra- 
tions and Chromo-litho of the Spectra of the Sun, Stas, 
and Nebule. New Edition. I8moe 4s. 6d. 


“ The beau-ideal of a scientific text-book, clear, accurate, 
and thorough.” —Lducational Times, 


PRACTICAL CHEMISTRY. 
THE OWENS COLLEGE JUNIOR COURSE OF 
PRACTICAL CHEMISTRY. By Fraxcis Jones, 
Chemical Master in the Grammar School, Manchester. 
With Preface by Professor Roscog and Lllustiations. New 
Edition, 18mo. 25. 6d. 


ANATOMY. 
LESSONS IN ELEMENTARY ANATOMY, By sr, 
GEORGE MIVART, F.R.S., Lecturer in Comparative Ana- 
tomy at St, Maiy’s Hospital. With upwaids of 400 Illus- 
trations. 18mo. 6s. 6d. 


“It may be questioned whether any other work on ana- 
tomy contains ın like compass so proportionately great a 
mass of information.”—Lancet, 


e 
“The work ‘is excellent, and should be in the hands of 
every student of human anatomy.” —Medical Times, 


STEAM. 
AN ELEMENTARY TREATISE. By Joun PERRY, 
Bachelor of Engineering, Whitworth Scholar, &c., late 
Lectuier in Physics at Clifton College. With numerous 
Woodcuts and Numerical Examples and Exercises, 18mo, 
4s. 6d. § 


~The young pi ar! and those seeking for a comprehen- 
sive knowledge of the use, power, and economy of steam, 
could not have a more useful work, as it is very intelligible, 
well arranged, and piactical throughout,” —Zronmonger. ` 


PHYSICAL GEOGRAPHY. 
ELEMENTARY LESSONS IN PHYSICAL GEO. 
GRAPHY. By A. GEIE, F.R.S., Murchison Professor 
of Geology, &c., Edinburgh. With numerous Illustrations. 
18mo. 45. 6d. 
Is. GY. 


QUESTIONS,ON THE SAME. 

NATURAL PHILOSOPHY. 
NATURAL PHILOSOPHY FOR BEGINNERS, By 
L TODĦUNTER, M.A., F.R.S. Pat I. The Properties of 
Solid and 1 Inid Bodies. 18mo. 3s. 6d. 


Pait II. Sound, Light, aed Heat. 18mo, gs. 6d, 


GEOGRAPHY. ': 

CLASS-BOOK OF: GEOGRAPHY,- By C, B. CLAREE, 
e Må., F.G.S. New Edition, gvith eighteea coloured Maps. 
Fcap. 8yo? 35. , 


* « Contains a large amount of infoymation, systematically 
arranged." — Examiner, 


7 . MACMILLAN AND°CO., LONDON: 


Printge by E. CLAY, Sons, AnD TAYLOR, at 7 and 8, Bread Street 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Gagdeng—Tuunspayr, cember 18, 1879, 
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3 Of Nature trusts the mind whick builds for aye?’ —WORDSWORTEH 
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~BROWNINGS LANTERNS.” . 


THE NEW _ THREE-WICK LANTERN, 
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e e 
The new Compact Lantern, with the patent three-wick lamp, for burning paraffin or any mineral oil, “will give at 
least 50 per cent. more light than any lamp previously introduced. The lamp burns without a chimney, and the 
Lantern will give an excellent picture up to 10 ft. diameter. * 
Price of the Lantern, with three-wick lamp, double combination achromatic froħt lénses and rack gdjust- 
ment, complete in case, with condensing lefises 34 in. diameter ... she bey fae Van » £4 7 6 
With condensing lenses 4 in. in diameter ... us ste a eos vee , 417 6 e 
Pair of the improved Compact Lanterns, with threeSwicls lamps, for dissolving views, complete in case, : 
#~ with condensing lenses 34 in. in diameter eae got tapes ave se soe ma . 1015 0 
With condensing lenses 4 in. in diameter ... 


va wi ae 1i ia ave +» 1910 0 
e 
New Illustrated Catalogue of Electric Lanterns, Magic Lanterns, Slides, and Diagrams, Sixpence. 
IlustratedList of Instruments, for Presents or School Wises cat Priges from 5s. to £18, sent free, * 


JOHN BROWNING,'63, See W.C., Londof. 
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MICROSCOPIC OBJECTS 


Of superlative perfection, illustratin ting Histolegy. and every branch of Micro- 
scopy. Catalogue post and gratis on application, 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medd! awarled Yor Excellence, Variety, &e 
EDMUND WHEELER, 48x, Digon Road, Holloway, London, N. 


LABORATORY, 38 GRACECHURCH STREET, LONDON, E.Ç, 
A. ANTHONY NESBIT, F.C.S., 


WATER ANALYST, 


Pesforms every description of Water Analysis on moderate terms. 
e 
Properly cleansed bottles for the reception of samples sent to any part of 
a tho Kingdom. 








PRELIMINARY SCIENTIFIC EXAMINATION. 
« UNIVERSITY ‘OF LONDON. 


A Class, opn to others than Students of the Hospital, mall the Subjects 
and Practical Work for this Examination, will begin at ST. BARTHOLO- 
MEW'S HOSPITAL, on January reth, and will be continued ull the 
Examination in July. Fee (including chemicals) to Students, 48 85.; to 
_others, £10 10s,; for a single sub. ee 338 

For_particulars apply, y letter, to the WarDEN, The Col- 
lege, St Bartholomew's Hospital, Tonden, E.C. A Handbook forwarded 
on application, 4 
FOR SALE.—BROWNING’S 2-PRISM 


SPECTROSCOPE, equal to new, Cost £15 Prco £10,~—-Srecrro- 
SCoPE, NATURE Office. y 





CHRISTMAS LECTURES, 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


ae TYNDALL, D.C.L., F.R.S., will deliver a Course of Six Lectures 
a to a 2 Eye Anditary) on “ Water and Aur,” commencin on 
EXT, December 27, at 3,0" o'clock, to be continu: 
iaaea oo 1879, and Janufiry 1, 3, 6, 8, 1880. 
Subscription {for Non-Members) to ‘this Course, One Guinea (Children 
under Sixteen -2-Gmnea); to all the Courses in the Season, Two 
Guineas, Tickets may now be obtained at the Insntution. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, W. 


The Actonian Prize having been adj udicated to G. S. BOULGER, 
F.L.S., F.G.S., for an Essay on e Structure and Functions of 
Retina in all Classes of Animals, viewed in Relation mth none 
Evolution, ” the Essays of the other Candidates will be returned on applica- 
tion to Mr. VINCENT, the Assistant-Secretary 

December 17, 1879 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL PROFESSORSHIP. 


The Council invite Applications for the Chair of Chemistry. Sal 
300, with a share of the Students’ Fees Apphcations, with testim: arr dS 
to be sent not later than oth Febraary, 1880, 
Farther information may be obtained from the PRINCIPAL, on application 
to EDWARD STOCK, M.R.CS, etary. 








UNIVERSITY OF LONDON. 


-ist M.B. AND PRELIMINARY SCIENTIFIC EXAMINATIONS. 


Special Classes in all the Subjects required are now being formed at St 
Thomas’ z Hospital Medical School, ert Embankment, 5 E, and will 
So in January: These Classes are not confined to Students of the 

capetal. 

For particulars apply to the Secretary, Ds GrLLesrrm, at the Hospital. 

e . W. M. ORD, M.D., Dean. 
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A VERY HANDSOME PRESENT. 


THE STONES IN THE BREAST-PLATE 


OF THE HIGH PRIEST, 
BEING 
TWELVE PRECIOUS STONES s 
e (Beautifully Cut and Polished), 

In an Elegant Morocco’ @xsz of Purple, Scarlet, and Gold, Joed mh, with $ 
tich blue, white Satin and Gold-edged Mount, mcluding Harry Emanjal 

4vork on “Diamond an@ Precious Stones” Price £5 5f ee seca Set, 
“The Stones as they are found,” price £3 34. To be had of 


THOMAS J. BOWNING, Mineraloginy 38, Whiskin Street} pon, E.C. 5 


é 
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LIVING SPECIMENS FOR THE MICROSCOPE., 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 
T. B. has last week sent out to his subscribers specimens of an Infusorian, 
only recorded once before, fs VIAA Barretii, with drawing and dsseription. 
dra 


He has also sent ont Ebphapus cry crystallimus, Limnias cera Ji, 
peiors, Actinosphan inm Eichornit, Volvox klobator, Nits ranslucens, 


SS yeekty announcements will be made in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in course of Stæ Months for Subscription of £1 38, 
Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO oF DRAWINGS, Ont SHILLING. 


MINERALOGY AND GEOLOGY.. 


A New List of Collections of Fossils, Minerals, and Rocks now 
includmg Special Collections to illustrate the vanous Text-books, in 


Cabinets. List of Sections of Rocks for the Microscope. ipe Appa- 
raine and Materials of all kinds in Cases or separately. attems of 
Geological Hammers, with prices. List of Ney and S -band Books of 


JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY, SQUARE, 


THIN GLASS FOR MICROSCOPIC 


eile ety Bs of best qi 6d, ounce ;. Squares 
free ad. Pik iar Beri Gin per i also 
mounting.— — CHAS, 


other of j pon f Materials and Objects prepared f 
PETIT, 151, High Street, Stoke pects preps 





OTTO WOLTERS, 


355, UP. MARYLEBONE ST, PORTLAND PL., LONDON, W., 
MANUFACTURER OF 


ANALYTICAL AND BULLION BALANCES. 
SPECIALITY— 
The New Improved Short-beamed Analytical Balances, 


PATRONISED BY THR Universiry oF SYDNEY, 


A Description explaining the principle of these Balances post free on 
application, 


a a 
PAR SUITE DE DECES A VENDRE. 


Une magnifique collection particulière d INSTRUMENTS et APPA- 
REILS de PHYSIQUE, de MÉCANIQUE, et de TELBGRAPHIE, 
ainsi qu'une collection complète des CORPS-SIMPLES, de PRODUITS 
CHIMIQUES, CRISTAUX, MINÉRAUX, &c. 

Tous les a sont neufs, et sortent des ateliers de construction les 
plus renommés d'Angleterre, de France, et d'Allemagne. 

Leur valeur est de £2,700. 

Pour le catalogue et tous autres rensei rementa, s'adresser à Mr. J. 
elgique: 


PROF. TYNDALL’S CHRISTMAS LECTURES 


AT THE 


ROYAL INSTITUTION. 
SUBFECT:-WATER AND AIR. 


These Lectures will, 
tim for THE JOURNA 
January Number 


Vanvevyver, rue de la Santé, 9, à Anvers, 








ission of Dr. TYNDALL, ber reported verba- 
OF SCIENCE. Lecture I. will appear in the 


i 


THE 
JOURNAL OF SCIENCE. 
(MONTHLY, rorfkery “THe QuaxTEary JouNax or Science ') 
PRICE ONE SHILLING AND SIXPENCE. 
Seventeenth Year of Publication. 


London: 3, HORSE-SHOE COURT, LUDGATE HILL, EC, 


KING’S COLLEGE, LONDON. 
METALLURGY, BY PROF. HUNTINGTON. 


New Claes in this subject (established by help of the Cty Guilds) will 
begn on THURSDAY, January 15.—For particulars apply to 


ee J. W. CUNNINGHAM, 
| SO 
ROYAL POLYTECHNIC.—CLASSES for 





the p. ion of Students for Uni Examinations, under the 
- *direchon ot EDWARD B. AVELING; Sc, F.LS, London Uni- 
ist and and Pope Scientific M.B., 


versity Matriculation, 
Botany, Physiology, Chemistry, All the wark practical, 
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THE ENTOMOLOGIST’S MONTHLY THE LONDON CLAY CLIFFS OF 


a MAGAZINE. 
Sixpence, Mopthly, pages 8vo, with occasional Illustrations, 
Conducted by J. W. ras AE CLACHLAN, F.R.S., E. C. Rrx, F.Z.8, 
T. Stainton, F.R.S. 
This Magaxine, commenced in x84, contalar standard articles and note 
on all subjects connected with Entomology and egpecially on the Insects of 


ana ore Shillings per bait post free. The volumes com- 
Vols. T. y. sony none f en be obtained by purchasers cf 
to y in may be ol t 
the entire set to date At tbe ee prico ee ach 3 the succeeding 
vols. may be had or together, at 
London: OLN IVAN VOO i yes Paternoster Row. 

J.B —Communiéanons, &c., should be sent to the Editors at the above 

address. 


ELECTRICAL APPARATUS for Public 
Lectures, Science Classes, Research, and Private Use—FRICTIONAL 

© MACHINES and all experimental accessories, new patterns, improved 
insulation, highest efficienc sare? 4 HOLTZ MACHINES reliable i in all 
weathers, from 5. Po LEYDEN ee half cost of 
usual jars, VOLTAIC BATTERIES and Apparatus A vad PORT- 
abe E p Reig enti BATTERIES, umatic g gear, In 
packing. LAMPS rL lantern use, 


ELECTRI 
y W 8s, ee <a the most costly. Cheaper Lamps. B BEST 
ILS rineh $ $ arke gn d tern Bells. Jars, Carbons, Clamps, 
Wires, &c. M SLANT BATTERIES —New Desn 
tivo List, 24 = “Useful, 9 Ssi NATURE. Grahs.—F. H. BROO 


107, Lormmore Road, seroh pia London, S E. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Seino e the Observatories of 
Melbourne, Sydney, Potsdam, &c., &c. 


192, TOTTENHAM COURT ROAD, LONDON. 


Dret Vision Spectroscopes with adjustable slit and high 
Brass Case for’ waistcoat pocket, price 5s. Ditto, igh dispens a 24 and 
Pecos ros. With Quartz Lenses, ros. extra. ‘Table S pes for for Stidents, 
Bom £3 208. a ee ea lo, from 41 ogra 

pectroscopes with vi dispersive power to 15 ol 
on Brass Stnnds with Unversal motion, coapiete ta c case, price from £40. 
Hilger’s Variable Power Posms for gars yes, with 6 different 
wers, from 1° to 10°, from Ato H, of light flint, pri jie case, fas ros, 
itto, with extra dense flint and a power from 1° to eet from A to 
410 tos, Spherometers, in Morocco Case, from 45 tos. 


MINERALOGY AND GEOLOGY. 


COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


FROM 4s. 

SINGLE SPECIMENS FROM 

WAVELLITES, GENICULAT RYSTALS or RUTILE, 
QUARTZ CONTAINING LIQUID COKUNDUM: AMERICA 

AUGITE, VERY INTERE ING, KJERULFINE, COLALTINE, 
GADOLINITE , NORWAY. 

THORITE, ORANGITE, AND EUXENITE FOR CHEMICAL 


PURPOSES 

EPIDOTE, APATITE, SCHEELITE ; TYROL. 

BLOWPIPE CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalogues fres, 


PRIVATE LESSONS AND EVENING CLASSES. 


SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.C 


GEOLOGY.—In the Preface to the STU- 
DENT'S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “As 
it is imposmble to enable the reader to recogmse rocks and minerals at 
sight by ard of verbal descriptions or figures, he wil do well to obtain a 
well-arran armored Rees of ce mich as may be procured from Mr. 
TENNA The, auand), of Mineralogy at K King’s College, 
London.” Collections are supplied on the following terms, in 
plain Mahony i Cabinets .— 
too Specumens, in Cabinet, with 3 Trays e. se 
209 Specimens, in Cabinet, withes Trays ... 
300 Specimensain Cabinet, with 9 Drawers. 3010 0 
goo S ens, in Cabinet, with r3 Drawers .. «. 2% 0 0 
More extensive Collections at so to 5,000 Guineas engh 


MICROSCOPES and BALANCESasMADE 


by W. STONE, 44, Gloucester Street, Holborn (late Maker to an eminent 
firm), are the best and cheapest. Try his 3s. Box Balance, warranted 
to turn one-twentieth of a grain, or 40s. Microsc-pe. Pree List of 
Balances (Illustrated) post free, . 


- THE tf HANSA,” e 
Published since Biy i is the only independent professional 
in Germany, arches exclusively to Maritime Objects. Essays, 
iques, Reviews, Reports, Advertisements. Strict gers upon éke dores 
i Afars in ery Tepee. E nd Sunday one 
yeni furasbed sabegaamaty’: eis 
year subsequ 
tas. for twelve months. ts 4d. a line, widely cy mead tL aed 
3 considerable abatement for 3, nae zs months’ inserti 
` pdd Te 


Aug. Meyer and fee Ales pels a 
ave ag Me M.R., Hamburg, der Street, 
. © tł 














. £220 
550 











SHEPPEY have lately been wasting very rapidly, and a large quantity 
of interesting Fossils have been washed out. A Kepresestatve ey, of 
roo Specimens, y named, will be sent, id, to London, 
on receipt of rof.; or one small Goetinnen oat each of E oE a Spades, post-free 
for 1s. ad., by 


W. H. SHRUBSOLE, F.6.S., eSheerness-on-Sea. 


GEOLOGY ANJ MINERALOGY. 


JOHN TYM has ready for Sale, at low prices, Educational Collections 

oE Fossils, Pocks and y aonn io ustra the trat 
books of Lyell, Geikie, Bonney, Collins, Davies, Skettchley, Dana, Page, 
Jukes, &c. Series of S ens for School and Collega. Museums are 
supphed at very reasonable prices. Catalogues post free 


Postal Address :-—-CASTLETON, vrå SHEFFIELD. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by pmr ALGERNON CLARKE, ares te the Central Chsthber 


of Agri 
attention to the discussions and proceedings of the Chamber 
> of Great Bntain (which now number upwards of 18,000 
papers on practical farming, and a mass of 
ue to the agnculturist, 

The London S Carley aad oiher N other Marken of Monday are 
specially reported in this Journal, whi ed the samo evening so 
io eine delivery fo county lucite ty th fst pont ou Turing 
mornin 3d., ox prepaid, 15s. a year post free, 

Pub an by W. PIC G ar, Aniadel Street, Strand, W. g 


LA SEMAINE FRANÇAISE : a Weekly 
Scene Art Varieti Review in the French . Politica, Literature, 








Devotes 





LA SEMAINE FI FRAN AISE; euma Française pour 
l'Angleterre : Politique, Li Variété euros 
et Notes, Us exempetre par ia posts “ad, ao an oe bomme: 
ment franco par la poste—un an, 18s. ; mn Eo Bor 
tous les libraires et aux gares des chemins de On s mda Rux 
bureaux, 37, Southampton Street, Strand, Londres, W. 

LA SEMAINE FRAN CAISE.— iLa Semaine Bran- 
çalso’ has been brought ont ın London for the benefit of those Engli 
readers who may y wish to study contempérary French from all gps e 
view, instead of fining their readmg to we p 
It certainly cartes bimmosk "G: 

LA. SEMAINE FRANÇAISE — —“Tke numbers before e 
us are full of good things. . It will be far better for most then any 
one of the best papers published 1m Pans itself, We ase muc& pleased 
with the character of it, and believe it will be wil ke gd valned 1n all those 
many | lds where French is cultivated, printing is very well 


done,” 
TERMS OF SUBSCRIPTION != A z 
Pia months owe ove eee one vee 1 
ix , ae rm 5 
T ; TE 


'welve 
P.0.0. payable” to T. SPANSWICI g Street, Covent Garden, W.C 
Publishing Office, 37, ina ng Street, Strand, W.C. 


° Onthe rst af every Month, price One Shilling. 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


+ Third Series. Edited by J. E. Harring, F LS, E Z S., Member of the 


Bnnsh Ornithologists’ Union ; contains— 

Original articles by well-known naturalists in every branch of zoology ; 
habits of animals, arrival and departure of migratory birds; occurrence. 
of rare birds; distribution and migration of Bands fresh-water fish; new 
or rare marine fish , local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habita of the species; and 
other marters of general interest to those who delight in natural history. 
Reports of the ie a, Zooiogicih apd Entomological Sccieties. Reviews 
of natural history boo! translaticns from foreign zoological 
journals of important and interesting articles in various branches of zolo. 

ere are occasional woodcuts 

JOHN VAN VOORST, 1, Paternoster Row. 





On the rst of every Month. 
THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
dew Series. Edited by Hunry Triwen, M B AL S., British Museum; 
Assisted by S. Le M Moors, F.LS., Ro yal Herbanum, Kew. 

Contents —Original *irtidles by leadin Botanists —Extracts, and 
Notces of Books and Memours.: sArucles in Joma — Bo! News — 
Proceedings of Societies 

e Pncerss3d Subscription for Cne Year, payable in advance, ras, 

London: WEST, NEWMAN, & CO., 54, Hatton Garfen, E.C. 


By SETT. FISKE, M.A, LL 
INES of COSMIC PHILOSOPHY, 


on the Doctnne of Evvlution, with @:itcisms on the Positite 


Phapeorey a vols. 8vo ass 
o o 
ee 


MACMILLAN & CO., Lendon. 
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Now Ready, in Post 4to, price 16s. 


LIGHTNING CONDUCTORS: 


THBIR HISTORY, NATURE, AND MODE OF į APPLICATION. 


BY. RICNARD ANDERSON, 


F.C.S.,  F.G.S! 


Member of the Society of Telegraph Engineers. 


WITH NUMEROUS ILLUSTRATIONS. 
London: E. & F. N. SPON, 46, Charing Cross. New York: 446, Broome Street. 


BY LIONEL S. BEALE, F.R.S. 


HOW to WORK with the MICROSCOPE. Fifth Edition, 21s. 
The MICROSCOPE ineMBDICENE, Fourth Edition, 21s, 
On LIFE and on VITAL ACTION. i 
BIOPLASM, An Introduction to Physiology and Medicine. 6s.6d. 
DISEASE GERMS, and onthe FEVERISH STATE, 125. 6d. 
KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. Third Edition. gss. 
LIFE THEORIES and RELIGIOUS “THOUGHT. 5s. 6d, 
The MYSTERY of LIFE. Plates. 3s. 6d. 
PRØTOPLASM, Third Edition, very much enlarged. 10s, 6d 
London: J. & A. CHURCHILL. 


SCIENTIFIC MATERIALISM AND 
. ULTIMATE CONCEPTIONS. 


A proof by the scientific method of the existence of God and of the im- 
mortality of man. “An evolutionist?’ “An admirer of Darwin” “We 
hopa our readers will make personal acquaintance mib 2 pork which we 
w gladly have noti m a style less hasty.” —| Mont: ournal 
Science, October, 1879.) Cloth toh Gil i TAn a 


BICKERS & SON, Leicester Square. 
IN REPARATION, 


" A'TEXT- BOOK, 


SYSTEMATIC AND PRACTICAL, 
OF THE 


PHYSIOLOGICAL CHEMISTRY 
THE ANIMAL BODY, 


INCLUDING THE CHANGES WHICH THE p PUES AND 
FLUIDS UNDERGO IN DISEASE 


By ARTHUR GAMGEE, M.D., F.R.S., 


Brackenbury Professor of Physiology in Owens Coll Manchester, and 
Examiner in Physiology in nu University of Edinburg 

The author seeks to #0 up an mm 
Bee Pe a raana aad GF enkai, of sirdys then 
chemi proceres a ¢ organism, and o me of studying 

The work will primarily be a didactic and systematic treatise in which the 
facta of phystelogicl chemistry will be e amranged according to to thar relation 
to the great functions of the economy rather accord, ceils 
chemical order. It will contain elaborate descriptions of mo! oda ol oi 
and directions for the performance of analyses, which will n part be intro- 
duced into the systematic portion of the tety andin part be added as appen- 
dices to saca sechon These appendicts will be so detailed and complete 
as to render superfluous a separate Inboratofy treatise on Chemico- 


nological ysis. 

object of the author to prepare a work which will not only 
be useful to specialists in physio but to physicians, by whose 
researches many of the most important acts in the chemical history of the 
body have been discovered in the past, as hey doubtless will be ın the 


future, e 
MACMI£LAN & CO., London. 








rtant gap at present erie ish 
S greeerie a comp lete account of the 





Just published, in fcap. 8vo, price 3s. 6d. è 


SOUND: ELEMENTARY LESSONS ON. 


Dr. W. H STONE, Lectuger on Physics at St. Thomas’s Hospital, 
ith numerous Ilistrations. 


This is an’ excellent litle text-book, well adapted for students of the 
Science and Art Clases, but also of considerable value to those who desire 
to do somethgng more than wam. The student of acoustics will find ita 
very acce le help, sad a stepping stone, to the mors elaborate fick ey 
the s and} while will in its pages information cnet 
be of great "neinanco to him in the acquisition of ne ae: 
Mechanic.» 

* MACMSLLAN & COs LONDON. # Te 


d 





NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmors, farm-bailfis, and oes 
interested in the management of landed property throughout Scotmnd and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable cirtulation on tho 
Continent of E America, Austraha, and th® Colonies. 

The AGRI TURIST is published every Wednesday afternoon in 
time for the evening mals, and contains Reports of all the pinapal British 
and Irish Markets of tho week, besides telegraphic reports of those held on 
hiy z Farag om edited by f the leading V 

Voterinary epartment is edite one o e ‘eterinarians 
in the coma an and js invaluable to the breeder and ferder, = a eee to the 


Fall ke d their treatment when labounn 
zan Repor are are given of the Meetings of the Royal An DRI Society 
g Foged, land, tho Royal cultural Sodety of I: land and 
ture, 


tural Society of ae the Scottish Cham! 
ad all the principal Agricultural Associations boner db ore: Botun 


For Advertisers addressing themselves to Farmers a better medium does 


thas ste. Annual Subscription, payable in advance, 149, 


Edinb 
Nice Ordecs payable to Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


PRICE 1s, MONTHLY. 


MACMILLAN’S MAGAZINE 


FOR JANUARY, 1880, 
CONTENTS. 


r=“ He oat Wu not when He May.” By Mrs. Oliphant. Chapters 


a— Bisclaveret: a Breton Romance ’’ By Maurice ariga Kingsley. 
~" Jafe at Hig! h Pressure.” By Rev. W G Blaikı 

4 —'' Sir Walter P revelyan s Wine Cellar.” By Dr. B W. Richardson. 
“Endowed Charities and Pauperism.’”’? By Rev H. G. Robinson, 

go ds” By the Hon. Sophia M almer. 

7 — Parliament without Parties,” By W. T. Thornton, C.B. 

8 —‘¢ John Thadeus Delane,” 


MACMILLAN & CO., LONDON. 


Extra fcap. 8vo, 33. 6d. 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With Illustrations. 

MACMILLAN & CO., London. 


Gissar 








To be published early in October. 


STUDIES on FERMENTATION. The 


Diseases of Beer: their Causes and the Means of Preventing them 
By L. PASTEUR. A Translation of “ Etudes sur la Bière,” with 
otes, Illustrations, &c. By F. FAVLENER and D. C. Ross, B.A. 


Bo 
MACMILLAN & CO, LONDON. 


WANTED, Clean Copies of NATGRE, Wo. 472; 
for November 14, 1878. Address—Ofice of 
NATURE, 29, Bedford Street, Strand. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :— 








50 Mine: Fossils, or Rocks, in Mahogany os web Lock 
and Key, scientifically arranged... 41 o o 
zo aoe ‘do. dovin a oo 
z 400 
e N B'-2These steeds obtained ‘he ONLY Prize Medal for Natural 
History Collections ag the Exhibition of 1872. 





« BRYCE-WRIGHT, - 
Mineralogist, and Expert in Gems and Precious Stones, 
oo, GREAT RUSSEIL STREET, LONDON, W.C. 
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SUBSCRIPTIONS TO NATURE EAGLE INSURANCE COMPANY, 
s wey “l ee ew www 285, 6d, Fox LL die Espa 1807. 
Onaiely : g a A TA : "Wh, ed 6d. n Alo a Subocibed Capital of” of more thane reaa res peas 


To the Colonies, United States, he Continent, and 
all placesevithin the Postal Union ;— 


Yearly. s 2 2 s e > > 308% 6d 
Harland ee eo ow oe we «158. 68. 
Quarterly . 


Office: 29, Bedford Street, Strand. 
DIARY OF SOCIETIES, 


LONDON 
FRIDAY, DECEMBER 26, 
Qvexert MICROSCOPICAL CLUB, at 8, 
SATURDAY, DECEMBER 27. 
Borat TASTIEN, at 3.~—Chnstmas Lecture, Water and Air: Prof. 


MONDAY, Deceuprr 
Instrrore of Acruarms, at 7.—On the Probatniity that there will here- 
be Issue of a a hitherto Childless: T. B Sprague, M.A. 


THURSDAY, JANUARY 1. 
Rovat TisrirrioN; at 3.—Juvemle Lecture, Water and Air: Prof 
‘yu 
Lorna Inssrrution, at 7.—The Future of the English Stage: Prof. 
Orley. 
FRIDAY, JANUARY 2. è 
GEOLOGISTS’ ASSOCIATION, at B. 
Socurry oF pr ARTS, at 7.~—Juvenille Lecture; Recent Wonders of Sound: 


W. H. Preec 
SATURDAY, JANUARY 3 
ROYAL INSTITUTION, at 3— Juvenile Lecture; Water and Air: Prof. 


~R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 


55 SIDMOUTH STREET, LONDON, W.C. 


NOTICE OF REMOVAL, 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


73, FARRINGDON ST., LONDON 
(Lats or s, Sr. Bere ST., AND 2, FOSTER LANE). 


HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP. 
Rock Sections nnd other Objects for the Microscope. 


ADVERTISING. 
H. MAY & CO., 


C 1 
GENERAL ADVERTISING OFFICES, 
78, GRACECHURCH STREET, LONDON, EC, 
(The only Address.) 
ESTABLISHED 1846 
Advertisements of every description received for insertion in all News- 
papers, Magazines, Reviews, &c., at the same rates ag at the offices of the 


sis for General Advertising? Reduction fosa series. 

Tet terms to large advertisers. 

Advertisements are also received for all newspapers, which may be 
dressed to these Offices, without extra charge, and replios® forwarded, 


ites E. MAY & CO., having special communication with the leading news- 


papers three umes daty, can guarantee the utmost promptitude and correct- 
ness of insertion to all Advertisements entrusted to them. 


The Press Manual for 1879, containiag a complete List of £ Newspapers 
published in the United gdom, Post free, 


FRYS 
COCOA 


“If properly prepared, theyp is no nicer EXTRACT 
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wf 





GOLD MEDAL 
PARIS EXHIBITION. 


o Pe Packets and Tena 
Cocoa orgy, with the ses en 


or more wholesome preparation of 
cocoa, fe Watr, and Air, 
Hassall. 


edited by Dr. 
J. S. FRY & SONS, Bristol and London. 
e e { 
© 6 “ 
z : 


rate Forms may be jad at the Office, oc from any 


Citons a Agen pont fe WEREYS, Actuary and Secretary. 
ae, READY, 
SECOND EDITION, 


GRIFFIN'’S . 
CHEMICAL HANDICRAFT. 


CH 4, 7d. POST FREE. 
A CATALOGUE OF GHEMIQGAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.G. 


NATURAL HISTORY STORES., 
48, ESSEX STREET, STRAND, WC. 


Students and others are invited to ect THOMAS D. RUSSELL’S 
Collections of Bntish and Forei Shel Apel Zoophytes, Annelids, 
Crustacea, Echincderms, Minemh, F Specimens, Microscopic 


Objects, &c. 
ts, Geologist’s Hammers, Glass Capped Boxes, Card Trays, 
Micro- Thin Giss, Canada Balsam, Marne Gluo, and 





Tablets, Glass S 
other requisites for the Geologist and Microscopist. 


Catalogues Post Free. 


M. JACKSON & CO.. 
(J. ORME and H. M, CAPNER) ° 
MANUFACTURERS AND IMPORTERS OF * 
SCIENTIFIC APPARATUS 


AND 
CHEMICALS, . >œ 
SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price 50s, per Pair, Cash with Order, 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 
RUDOLPH KOENIG, 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS, 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26 RUE DE PONTOISE, 
PRICE LISTS FRER. 


ne GHTNING CONDUCTORS, 


Experience, accumulated the time of Benjamin Franklin, proves 
conchisvely that a Condactor made of C r of Rdequaðe rizo is the best 
of all applances for the protection of every salsa n of building from he 
destructive effects of lighting. 


NEWALL & co. S 
PATENT COPPER LIGHTNING CONDUCTOR, 


® As applie& to all kinds of Buildings and Shipping in all payts of the world 
with unvarying success, 1s the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulato® beng Fequired, and it costs 
oly one shuling per foot for the standard size, which i is safe in any storm. 


R 8, ALL & C0., 130, STRAND, WX. . 








e 36, WATERLOO KOAD LIVERPOOL. 
be, AND RSTON QUAN? GI GLASGOW. 
®* MANUBACTOR GATES ON; TYNE. 
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INSTANTANEOUS WATER-HEATER,. 


FOR LAVATORIES, REFRESHMENT ROOMS, AND 
GENERAL DOMESTIC USE. 


Going instantly a 


or baling free ‘from 

the products of com- 

buston, and suited for 

all purposes. 
Designed to’ han 

over a Lavatory bow! 

or s.nk., 


Height, #6 inches, 
total projection from 
wall, 6i 


Price, with solid 
drawn copper heater 
and brass gas burner, 
in galvamsed iron 
casing, 2 


35s. 


Price, in polished 
`P brass casing, 


£3 3s.” 
THOS. FLETCHER, Museum Rhea Warrington, 


$ ELECTRICAL and SCIENTIFIC APPA- 

e RATUS — MICROPHONES and HUGHES’ SONOMETER, 

. ELECTRIC BELLS, INDICATORS, Fire- and Thief-Alarms, New 

Constant Batteries, INDUCTION-COILS and FRICTIONAL 

MACHINES, Magnets, Insulated Wires, Screws, and all materials. 

« eee con TO Beau AND SCIENCE arene A 
gri lectric Catalogue, 

ee ALE aad’ CRAMPTON, 


.° gril Lin h Little ing a London, E.C. 
*. 9, & TISLEY & Oo, 
OPTICIANS, 


172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing hhe Colour- Poca vasa ot | Liquid Films under the 
action of 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate, 

The PRONEIDOSCOPE, with 3 Dia, Bottle of Solution, “Descriptive 

Pamphlet, &c., in Cardboard Box, Tos. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 

TELEPHONIC ELECTRICITY. All Materlals supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Descripiten of the Har monograph, Post Fres, 2d. 


L'ÉLECTRICITÉ 


Revue soientilque Miustrée 
Paraissant le 5 et le 20 de chaque mois 
En une belle livraison de vingt-quatre pages grand in-8° Jesy. 
iin Sg ara „ Galvanoplastie.—Motéorologie. — Médecine 
militaire, — Applicatiogs diverses 
ORGANS RG cit DES PROGRES DE La LUMIÈRE #LECTRIQUS 
Pubheatiof rédiges depuis 1876 avec la collaboration des 
principaux élgctricions frangais et étrangers, 


Beorétaires de la Redaction: W. pz FoNvraLLs ot le Cte DARROS, 
Directeur : E, pm Cumsone 


CONÐITIONS DAB D'ABONNEMENT : 
PARIS ET DE an... > ian... 14 » 
ET PANTEMENTS 8 5 UnION POSTALE @ mot. 760 
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Photo- 
Manufacturing 































8 mois. 
ETATȘ-UNIS DYAMERIQUE. Ss et a 
° Prix d’fine livraison : 





continuous pk on of 
PURE water, cold, hot, . 








DARTON’S COMBINED 
CLOCK-BAROMETER,; 
i In carved oal? frame. 


Clock has jewelled 8-day movement, and will go 
in any postion. <Aneroid is of the best finish, and 
teed accurate. Sent safely packed on recerpt 

O. Order for sos, or with carved carved Thermometer 


ee dial, 
EE Day and Night Thermometer, in 
Case, with Magnet for out-door purposes, 


rh New hietrated List of various Designs in Clock- 
A Barometers and Thermometers, post free on applica- 
tion 


The Trade supplied. 
F. DARTON & CO,, 
45, St Jobn Street, West Southfield. ë 


THE SCIOPTICON. 


CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 

















LONDON, W. 





Best se ds Only 


Tele 
Hise Bells pee read Indica- 


Pian Fire and Burglar 


FRANCIS & Co.’s 
ELECTRIC ss: Cells, Se. gan Gene 
f For instruments and stores of good BELLS. 


and sound workmanship they are to 
be commended.” —FARADAY. 
FRANCIS & OOMPY., Eagle Telegraph Works, London, N.W 
Orrices :—32, Harron Garne, E.C, 


Catalogue Three Stamps 


ELECTRIC BELLS AND HOW TO-FIX 


THEM Post free 6 Sa a Price Lists of Electric peep ost free, 
J. & W. E. ARCHBU 8, Bridge Street, Westminster, 


On the rst of every Month, price Sixpance, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
B LPY = Jomm T., CARRINGTON, * 


ne one of 
Frepzrick Bonn, ros. oun A. Power, M.D. 
Epwarp A. Beret, F L.S. 








EvA Weg, FILS. 


The Entomologist y was = for fie prone Re information 
with regard to the science gon Insects In 
urous to Farm or Garden ; Een Gan hes; and 
plicates and D ta are 


Y eats eal Varieties. Monthly Lists 


P interesting articles of Pall branches ofthe science by leding entomologists. 
attention is given to the printing of the e WoopcoT, LLUSTRATIONS, 

which are nuomrous. There are occasionally COLOURED PLATES. 
SIMPKIN, MARSHALL, and CO, Stationers’ Hall Court. 


DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific opinion givenas to GENUINENESS, PURITY, 
and VALUE.— Bryce Woe go, Great Russell Street, London. 








pare ac st 


Isa fertain Oure i all Disorders of the LIVER, STOMACH 





AND BOWEL§. A Great PURIFIER of the BLOOD; a 
Powerful Inyigorator of the System, in cases of WEAKNESS 
DEBILITY, and ts unequalled in Female Complaints, 
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GEGENBAUR’S COMPARATIVE ANATOMY. 
j . A Translation by F. JEFFREY BELL, B.A. 
REVISED WITH PREFACE BY PROF, E. RAY LANKESTER, F.R.S. 


With numerous Illustrations. Medium 8vo. 
MACMILLAN & CO., LONDON. 
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MACMILLAN’S COPY-BOOKS. 


In Two Sires, viz. : Large post 4to, 4d. each, and post oblong, 2a. each. 
I, Initiatory Exercises and Short Letters. 
e2. Words consisting of Short Letters. 


Long Letters, with Words containing 
Long Letters. Figures. 
Words containing Long Letters. 


. Practising and Revising Copy-Book for 
Nos. I to 4. 
Capitals and Short Half-text. Words 
g with a Capital 
Half- text Words beginning with a Capi- 
small hand and Half-text, With Capitals 
and Figures. 
Small-hand and Halftext, with Capitals 
and Figures. ae 
. Practising and Revising Copy-Book for 


Nos. 5 to 8. 
Small-hand Single Head Lines. Figures. 
Small-hand Single Head Lines, Figures. 
Small-hand Double Head Lines. 
Commercialand Arithmetical Examples, 


9. 
ro. 
II. 
I2. 


&e. 
i2a. Practising and Revising Copy-Books for 


Nos. 8 to 12. 


Nos. 1 to 9, and 11, may b be had vih Goodman s Patent Shding Copies 
e post 4to, me Sa each 
By a simple device the pen upo® o slips, are 
arranged with a movable attachment, yw! ich they ae justed so as to 
be directly before the y of the pupi ai pon of his progress It 
enables him also to keep his own fanlts conceals th perfect models con- 
beak view for umitation Every experienced t knows the advan 


sip copy, but. 1ts practical application has never before been suc 
aes o This feature is reccnred exclusively to Macmullan’s Copy- 
books under Goodmans patent: 

An irapection of books written on the-old plan; with copies af iis head of 
the , will show that the lines last written at the bottom are almost in- 
variably the poorest, Tho copy has bean too far from the pupils eye to be 
of any practical use, and the result is a repetition and exaggeration of his 


errors. 
MACMILLAN & CO., LONDON. 





Lately published, in 8vo, price 3s. 6d, 


The PHOTO-CHEMISTRY of the RE- 
TINA ,.and VISUAL PURPLE. Translated from the German of 
Pee. HNE, and Edited, with Notes, by MICHAEL FOSTER, 


A TEXT-BOOK of PHYSIOLOGY. By 


MICHAEL FOSTER, M.D, F.R.S. New Edition, Enlarged, with 
additional Plates. 8yo ars 


The ELEMENTS of EMBRYOLOGY. By 


MICHAEL FOSTER, oP F.S, and F.eM. BALFOUR, ALA. 
Part I. Crown 8v0. 7s. 6d. 


PRACTICAL PHYSIOLOGY: afi ELE- 
MENTARY COURSE of. By Dr M FOSTER, asnsted by J. 
LANGLEY. Third Editon. Crown 8vo. 


PHYSIOGRAPHY: an Introduction to the 


Study of Nature By Professor MUXLEY, F.R.S. With Coloured 
Plates and Woodcuts. Crown 8vo. 75. 6d. LN: Pus Thousand. 


ELEMENTARY BIOLOGY: a Course of 


Practical Instruction ia ae Prof, HUXLEY and cay N. MARTIN 
Third Edition. Crown Svo, 6e. 


The OSTEOLOGY of the MAMMALIA‘: ‘a š 


Senes of Lectures. By Prof. W. H. FLOWER, F.R.S. FRGS: 
‘With numerous Illustrations. New Edition, Enlarged. WE Svo. 


ror. 
MACMILLAN & CO., LONDON, 


Now ready, complete in three vols., 8vo. 


INORGANIC CHEMISTRY. By Prot 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., 
of Owens College, "Manchester. Wath Illustrations, &c. 
Vol. L Tho NON-METALLIC ELEMENTS. 2)s. 
Vol. II. Part 1.—METALS. 18g. 


Vol. IL Part 2,—METALS? 185.. Thisday. 
“Tt would be cult to praise this most valuable Manual 
too highly. ..... The arrangement is clear and scientific ; the 
facts gained by modern research ‘are fairly’ represented "and 


judiciously selected, and the style throughont is singularly Incid.” 
kance. - 
“t A most valuable contribution to the literature of chenin, 
. The work when finished will afford the most” 
plete ‘systematic exposition of the existing state of chetical 
science that has yet appeared in the English language.”— 


Nature. 
By Prof. ROSCOE, F.R.S. 


LESSONS IN ELEMENTARY CHE- 
MISTRY ; Inorganicand @rganic. With numerous Ilustra- 


tions, New Edition, Fcap. 8vo, 4s. 6d. 
PRIMER OF CHEMISTRY. With Ilus- 
trations, 18mo, Is. 
By Prof. SCHO F.R.S. ° o 


THE CHEMISTRY OF THE CARBON 
COMPOUNDS ; or, Organic Chemistry. With Ilustre- 
tions. 8vo. 14s. ` 

tA better book than this, | on organic chemistry, has never 
been written in any language.” —Pharmaceutical Journal. 
‘‘Must prove eminently useful to the chemical student.”— 

Atheneum, 

MACMILLAN AND CO., LONDON. 


THE BREWERS’ GUARDIAN: 
A Fortnig! Paper devoted to the Protection of Brewers’ Interests, 
By and Parliamentary Matters. 
Review or TAE MALT AND P TRADEO? AND WINE AUD Sprerr TRADE 


CORD, 
The Organ of the Country Brewers 
“The Brewers” Guardian is publisues on fis an, of every altérnate 
Tueadny, and is the only journal officially connected brewing interests. 
Subscription, 16s. r, Gd: per -annin free, dating from any quarter-day. 
Single Copies, 1s. each, Taqutared toe Hanendasion eirond. 
Officea—s, Bond Court, Walbrook, London, E.C. 


With rra Engravings and 5 Maps of the Stars. 
POPULAR ASTRONOMY. 


PROFESSOR S, NEWCOMB, LL.D, : 
vo, Cloth, price 18s. 





“As aftordin: fhornghy slate ‘foundation for more advanced 5 
Prof, Ea arin oa tronomy ’ is deserving of strong recomm 
ation, "Natur 


“t When we take up a book, written by one of the foremost astronomers, 
mathemati emarically aad practi cally, of the , we need not fear that, however 
popular, it will be mexact in its lan, o or evasive in Its descmpnons Non 
are wo disappointed ed in the baok beire us Throughout the whola of it we 

the total absenca of the defects so common in popular 
$ Te is önlika anything olse of a kindaid Ml be of mora tise 

Mien ar oe a knowledge of astronomy then mne-tenths of the books 
which have appeared on this subject of lato pana’ Satiovay Review. 


By JOHN FISKE, M.A.. LL.B. 


OUTLINES OF COSMIC PHILOSOPHY, 


Based On the Doctrine of Evolution, with Critécisms on the 
ae Philosophy. 2 vols., 8vo 25s. a 


DARWINISM, AND OTHER ESSAYS. 





Je 8vo, 75. 6d. [Now ready, 
@s, MACMILLAN & CO.» Londof. * 
” 4 
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PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. ẹ 
Complete Sets of Physical Apparatus for Science Primers and all the Physical Text-books in use ın Schools and Colleges. 
Stemens and Gramme Dynamo Machines and Lamps for hire. 

Schools supplied with Apparatus as 


per Science Art De ents’ Requirements in the Sections of Light, Heat, Sound, and Electricity. 
Electne Signals for Houses, Hotels, &c , Colliery Signals, Lightning Conductors, Gower and other Patent Telephones. 


WARD PATERSON, 
GINEER AND SCIENTIFIC APPARATUS MANUFACTURER,’ 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 


INustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps. 





° 
„ELECTRICAL 





$ W. LADD & CO, i 
* SCIENTIFIC INSTRUMENT MANUFACTURERS : . 
s A (By Appointment to the Royal Institrdion of Great Britain), 
e oe II° AND J2, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmospifere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laborafory use, 


Physical Apparatus of every Description, 
ILLUSTRATED CATALOGUE, SIXPENCE, 





* These Elegant and Durable Ornaments form the most Useful and Appropriate Christmas Presents. 


OROIDE GOLD JEWELLERY, 


REGISTERED, 


(0) . The only Perfect Substitute for 18-Carat Qold. 


FULL ILLUSTRATED PRICE LISTS AND OPINIONS OF THE PRESS FREE PER POST. 

ATCHES,—These are fashioned after the styles of those made by the most approved makers of Gold Watches, 
and in elegance of design, choice finish, and perfect mechanism, will-bear comparison with the most expensive. 
OPEN T CE, from ars. HUNTER, from 30s. Per post, registered, 6g. extra. In various Sizes for Ladies 
an emen, 


LBERT CHAINS in finish, and embracing all the best 18-carat Gold Designs, ros. 6a. Smaller Patt 
A ~~, pee Sa ee eg ore RENSINGTON, the SULTAN: sor eacke ati 
k N R OOKETS,-—Plain 6d. to 10s. 6d.; Engraved, Gd. to ros 6d., with various Ormamentation, 7s. 6g, to ars. 
L SBECIALIIY The NEW BOLT FASTENING LOCKET. : 
ie BB00CH, 41, 6d. to zor. 6d. EARRINGS, 3t. 6f. to%os. 6d. ; BRACELETS, ras. 6d; LONG CHAINS, 
KH ros. 6¢,; LADIES VICTORIA C NS a be worn as Necklets) aD Ed ; STUDS, 2s. 6¢ ; LINKS, 
as, 6d ; SOLITAIRES, as. 6d. ; SCARF RINGS, gs. 6d ; SCARF PINS, as. 6d.; SEALS, 4s. 6d. ; PENCIL 
“CASES, 2s. 6d. ; COMPASS CHARMS, for appendage to Watch Chains, combining a reliable Compass, Burning 
Glass and Magnifier, Ship’s Wheel Pattern, 85. the latest 18-carat Gold Patterns and Best Workmanship. 


FREE AND SAFE PER POST. 
P.0.0., Eahzbition Road, South Kensington. Cheques, National Provincial Bank of England. 


C. C. ROWE, 88 & 92, BROMPTON ROAD, LONDON, 8.W. 
Ready this day, price 21s, 


STUDIES ON FERMENTATION. 


The Diseases of Beer: their Causes and the Means of Preventing them. $ 


BY L. PASTEUR. as 


A Translation of “Études Sur la Bière,” with Notes, Illustrations, &. By F. FAULKNER and D, C. ROBB,’ B.A. Svo. 
. MACMILLAN AND CO., LONDON. 


_BY SIR JOHN LUBBOCK,-F.R.S. ` 


SCIENTIFIC LECTURES. jelir. 


, With Coloured Plate and numefous Illustrations. 8vo, 8s. 6d. 














i e. CONTENTS. 
N aai ¢  I.—On Flowers and Insects. 
kan ‘e II.—On Plants and Insects, , 
z a TII.—On the Habits of Ants. : . 
` ye e < W -eme sarr (continued). 
* » 


i V,—Introduction to the Study of Prehistorie Arclkcology. 

% ‘ f vi ~—Addreas to the Wiltghire Archieological and Natural History Society. 

<$ ADDRESSES, POLITICAL’ AND. EDUCATIONAL. “8vo. 08s. 6d. 

vu Conrgnts—f0n raion eae ao of Great See eo Act tor 1844—On the Present Systeni of Public School 
eas cation, I n our Presen tion—On th ` i 

+s Debe—On the Declaration of P Mics: aAa On Ge PEOS ot ue Andon Newt 


$ Marine n the Preservation of our Ancient National 
i yo, Monuments—Egypt °° . e E 
$ 2 ° e JAQUE r & CO, LONDON. 
R Printe# by R. Cray, Sons, AnD TAYLOR, at 7 and 8, Bread Street Bert | Queda Victoria Streef in th f Lond d publish: 
nie Į MACMILLEN AND Co., at the Office, 29 and 30, Bedford Stree, Covent e naia tee penher oe or “by 
o ° 
4 8 sos 








. A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE’ $ 


. 
“To the solid ground 
Of Nature trusts the mind which builds for aye?’ —WORDSWORTH 
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SCIENTIFIC PRESENTS: . 





The Youth’s Microscope, in Case, ane aes = Mi = OR £1 10s., £1 15s., and £2 108. Clem - 
The Boys Own Microscope 22 eu .. 8s. 6d., 128. 6d., 158. 


e 


` Brownin A Lilustrated Lisi of Sciehti thic Instruments adapted for Presents or School Prizes, containing Stereo- 
scopes, Graphoscopes, Microscopes, Opera Glasges, Barometers, Pocket Lenses, Speciroscopes, Telescopes, Ere, EC, at 
prices varying from 5s. to £10, with many Illustrations, sent Post Free. 





JOHN BROWNING, > >` 


OPTICAL AND PHYSICAL INSTRUMENT, MAKER TO H.M. GOVERNMENT, THE ROYAls SOCIETY, THE 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF. KEW, CAMBRIDGE, 
MELBOURNE, THE W.S. NAVAL OBSERQATORY, CAMBRIDGE AND HARVARD | é 
s UNIVERSJTIESp HOBOKEN COLLEGE, &c., &c. ; 


63, STRAND, WC, LONDON.’ èe 


a $ FACTORY—SOUTHAMPTON STREET AND XETER STREET, LONDON, ^ are j 
PRIZE MEDAL, 1862, . % ESTABLISHED too YEARS 
Microscopes, Spectroscophs, Opera Glasses, &t., Gt. P 
. e 8 
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MICROSCOPIC OBJECTS 
PE apelate eee en Histology, and every branchi of 1 


PARIS UNIVERSAL EXHIBITION, 1878. 


Prise Medal awarded Pir Recellence, Variety, &. 
EDMUND WHEELER, 48N, Tollingt8n Road, Holloway, London, N. 





THE LONDON LIBRARY, 
za, ST. JAMES’S SQUARE, S.W. 


e President. 
“Thomas Carlyle, Esq. 


e Trustees. 
Earl of Carnarvon, Lord Houghtqn, Earl of Rosebery. 
Comsnitiee. 
Sir James Alderson, F. Boston, » Rev. Canon Cheetham, € as 
mybeare, Esq., W, kou pe, Esq, Su Fregenck Elliot, Rev. É. E 
H Esq, Sydney Gedge, Esq., Prof. Gladstone, 
. Jusserand, C. M. edy, Esg., Rev. Stanley 
aikus Lloyd, Esq., H, Maxwell Lyte, Esq., games 
Esq., Earl of Morley, Rev. Mark Pattison, Dr. Munk, 
bd > Rey. Dr Re olds Herbert Spencer, Esq., Leshe 
Stephen, ' 
coo Volumes of Ancient and Modern Literature, 
in various languages. ‘ubscription, 43 a year, or £2 with Entrance Fee of 
ioe Lafe Membership, £26. Fifteen Volumes are allowed to Country and 
en to Town Members. Readmg.Rooms open from Ten to Half-past Six. 
Catalogue, new edition, 1875 (1,062 pp.), price 16s,; to Members, 125. 
Prospectuses on application. 
ROBERT HARRISON, Secretary and Librarian. 


“UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL PROFESSORSHIP. 


The Council invite Applications for the Char of Chemistry, 5 
4300, with a share of the Students’ Fees. Applications, with testimonials, 
to be sent not later than oth February, 1880. 

Further information may be obtained from the PRINCIPAL, on application 

£ e EDWARD STOCK, MRCS, Secretary. 


F. Pollock, 
Tho Library contains 





° UNIVERSİTY OF LONDON. 
ast M B. AND PRELIMINARY SCIENTIFIC EXAMINATIONS. 


Special Classes in all the Subjects tefoired are now being formed at St 
Thomase Hospital Medical School, Al Embankment, S E., and will 
commence in nary, These are not confined to Students of the 


For particulars apply to the Secretary, Dr. GrLLESPIR, at the Hospital. 
i W. M. ORD, M.D., Dean. 





CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, wr 

Prof. TYNDALL, D.C L., F.R.S., will deliver a Conrse of Six Lectures 
pis ted to a Juvenle Auditory) on “Water and Air,” commencing on 

ATURDAY DEAT ay A a oe to be continu: 
Decembe 1879, and January 1, yt 

Bubscripdon Ge Non-Members) to this Course, One Gumea (Children 
under Sixteen, Half-a-Gumea), to all the Courses ın the Season, Two 
Guineas. Ti may now be obtained at the Institution. 


FOR SALE.—A PREMIER BINOCULAR 
MICROSCOPE by Croucs, with Spot Lens, Polariscope, Silver Side 
Illuminator, &c., m Mahogany, Case; scarcely used.—Apply M A., 
‘Tarvin, Chester. . ° 


TELESCOPE.—Wanted to PURCHASE, a 


Second-band ASTRONOMICAL TELESCOPE, object-glass about 
4inches in diameter, it must be in gogd order, and be by a first-rate 
maker, -Send full particulars to Med C. Haysrs, Tho City Carlton 
Club, St. Syvithin’s Lane London, E. 


ROYAL POLYTECHNIC.—CLASSES fos 


the preparation of Students for Universitys Examinations, under the 
direcion o£ EDWARD B. AVELING, D.Sc., F.L.S, London Uni- 


vernty , Ist endend B.Sc., Prehminary Scientific M.B., 
Botany, Physiology, Chemistry. All the work practical, 


ASTRONOMICAL TELESCOPES.— 











fromepf-inch to 36-inch aperture. inch, with equatorial 

. Ais Esh ; Sinon tonal, complete, Photo, with Caly s r Hints 
on Sılyered lecting Telescopes,” 9 stamps.—G. a 
F.R.A S., SH H Wi F 


idford, Chelmsford. 
FOR SALB—A very fne Saas Equatorial, wit Clock. 


LIVING SPECIMENS FOR THE MICROSCOPE,’ 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B. has last week sat out to his subscribers the pretty little marine 
worm, Spirorbis nautiloi¥es; and the previous week he senk out the fresh- 
water Polyzoop, Laphogus ci ystallinus, each being accompanied by a draw- 


ing and description. 
eekly announcements will be made in this place of organisms T. B. 
is supplying. - 

Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 th 
Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO OF DRAWINGS, ONE SHILLING. 








PRELIMINARY SCIENTIFIC EXAMINATION, 
UNIVERSITY OF LONDON. 


A Class, open to others than Students of the Hospital, unfall the Subjects 
and Practical Work for this Examuuation, will begin at ŠT. BARTHOLO. 
MEW’S HOSPITAL, on January xeth, and will be continued ull the 
Examination in July. Fee Gncludmg chemicals) to Students, £8 8s, ; to 
others, £10 105., for a single subj ect, 43 ¥ 

For particulars apply, y or by letter, to the Wappen, The Col- 
lege, St Bartholomew’s Hospital, Londen, E.C. A Handfook forwarded 
on application. 


KING’S COLLEGE, LONDON. 
METALLURGY, BY PROF. HUNTINGTON. 


New Classes in this subject (established by help of the City Guilds) wi 
begin on THURSDAY, January 15.—For Py han of apply to Aa 


J W. CUNNINGHAM. 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES et ST, GEORGR’S HALL, ham Place, each SUNDAY 
AFTERNOON, commencing at Four o'clock recel: Sunday, 
anuary 4 —AxDpREW Witson, Esq, PhD, PÈSE » Lecturer on 
logy and pomparasre Anatomy in the Edinburgh Medical School 
&c., on “The Relation of Science to Relhgion.’—Third Lecture.: 
* the Modem Standpoints and Tendencies of Biology ” Illustrated 
iagrams.— Members Annual Subscription, £r. Payment at the 
Boor-One Renny, Sixpence, and Gered seats) One Shilling 


UNIVERSITY OF LONDON. 


PRELIMINARY SCIENTIFIC M B. EXAMINATION. 


Instruction 1s given in all the subjects of the above Examination at Guy’s 
vale recy during both Winter and Summer Sessions, The Class is not con- 
fined to Students of the Hospital. i 
p For further particulars apply to the Deax, Guy’s Hospital, Southwark, 





, 








OWENS COLLEGE, MANCHESTER. 


The Lent Term begins on TUESDAY, January 6th, New Students wild 
be admitted on Monday, the sth, from zr A.M. to 4 P 3t. 
» Candidates must not be under 14 years of age, and those under 16 will 
be required to nt themselves on Tuesday, the 6th, at 10,30 A.M., fur 
eraimnanon in A glish, felines and a elements of Latin. 
e courses of study are ada to the rement% of Candidates for 
the Arts and Science Be rees of the University of London, 


The Junior Classical will commence after Christmas t 
books set for Matriculation in June, 1880, Es sine to TERA: tlie; 


J- HOLME NICHOLSON, Registrar. 


UNIVERSITY OF LONDON. 
FIRST B Sc. ann RRELIMINARY SCIENTIFIG EXAMINATIONS. 
CHEMISTRY—PRACTICAL AND THEORETICAL 


THOMAS ELTOFT, F.C.S., E-C-y ill commence a Special Class, for 


the above Examinations, on SATURDAY, January roth, at 3 px. AH 
daily from 10 A.M, to 





and chemicals found. 
opaa £ PM for 
Course of Practical Chemistry may be taken out for 3, 6, or 
g months, 
further particulars address t. ELTOFT, 55, Torriano Avenue, Camden 
Road, NW. 


MUSEUMS AND COLLECTORS. 


* MR? DAMON, of WEYMOUTH, will forward an 
abfidged Catalogue of his Collections in Natural History 
Objects, ineluding RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 
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© A VERY HANDSOME PRESENT. 
THE STONES IN THE BREAST-PLATE 
OF THE HIGH PRIEST, 


BEING 
TWELVE PRECIOUS FTONES 
(Beautifully Cut and Polished}, 


{nan Elegant Morocco Case of le, Scarlet, and Gold, lined with a 
rich blue, white Satın and Gold-edged ount ; including Harry Emanual’s 
work on Diamond and Precicus Stones” Price 45 3: A mmilar Set, 
“The Stones as they are found,” price £3 3s. To be had of 


THOMAS J. DOWNING, Mineralogist, 38, Whiskin Street, Landon, E C. 


MINERALOGY AND GEOLOGY, 


A pil List of Collections of Fossils, Minerals, and Rocks now ready, 
cee ae coca ee eee ase 
Cabinets of Sections of Rocks for the = 
ratus and Materials of all kinds m or separately. N ew Petes of 
Geological Hammers, with prices, List of New and Second-hand Books of 


. JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


LABORATORY, 38 GRACECHURCH STREET, LONDON, E.C. 
A. ANTHONY NESBIT, &.C.S., 


WATER ANALYST, 


Performs every description of Water Analysis on moderate an 
Properly cleansed bottles for the reception of samples sent to an: of 
the Kingdom, iia 


FOR MICROSCOPIC 














THIN GLASS 


pate ply of best re aal Circles, ; Squares, 
; post free ad. ; Ground adad hon or > por aae San also 
eg Mounting Materials a and Objecta prepared for mounting.— CHAS, 


PETIT, rsx, High Street, Stoke Newington, eel 


MINERALOGY AND GEOLOGY. 


FS rae TO ILLUSTRATE THE ABOVE SCIENCES, 
Snot FREON FROM 
D CRYSTALSe OF RUTILE, 


UID, CORUNDUM ; 
AUGITE, VERY INTERE TING; KJERULFINE, COBALTINE, 
GADOLINITE , NORW. 


‘AY. 
THORITE, ORANGITE, AND EUXENITE FOR CHEMICAL 


PURPOSES, 
EPIDOTE, APATITE, SCHEELITE; TYRO 
BLOWPIPE CASES, HAMMERS, inisurs, AND CRYSTAL 
HOLDERS. Catalogues frea, 
PRIVATE LESSONS AND EVENING CLASSES. 
SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.T. 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “Às 
it is impossible to enable the reader to recognise rocks and minerals at 
sight by aid of verbal descriptions or figures, he will do well to obtain a 





well-arrangeg collection of ens, such as may be procured from Mr. 
TENNAN# Cos Strand), Teacher of Mineral at King’s College, 
London”? These Collections are supplied on the followmg terms, m 
plain Mahogany Cabinets :— 
zoo Specimens, in Cabmet, with 3 Trays ws em s £2 2 0 
aoo Specimens, in Cabinet, with 5 Trays . 53 50 
goo Specimens, in Cabinet, with 9 Drawers. on 10 10 o 
21 0 0 


ae Felony in Cabinet, with 13 Drawers se ve 
ore extensive Collections at 50 to 5,000 Guineas each. 


ADAM HILGER; 


Scientific Instrument Maker to the Royal Ofservatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &c., &¢. 


192, TOTTENHAM COURT ROAD, LONDON. 


Drect Vision Spectroscopes with adjgsts ble slit aneh high dispersive 
in Brass Case for ree eee Bigg D : sacs, $a and 
‘or ents, 


£a 10%, With Quartz 

fom £3 ros Darto, sith 2 Priama ena at divided o, roscoe: isms of 2o, 
peciroscopes with very dispersive power equal to 15 o; 

on Brass Stands with Universal motion, compio in. in Rath price fom 

Hilger’s Variable Power Prsms,for S mth wife 

ers, from 1° to 10°, from A to H, o tat dint pre us case, 5 As. 

Ditto, with extra d dense dint and a power from 1° to @3°, 7 price 
£10 10% Spherometers, i int Morocco Case, from £5 tos. 


MICROSCOPESand BALANCESasMADE 
by W. STONE, 44€ Gloucester Street, Holborn Maker to an eminfot 








firm), are the oa; Try his warranted 
Fati one-twentieth cet pain: "Or qor. Microscope. Price List of 
Balances (Tiustrated) post free 
ee é 
LJ 
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THE LONDON CLAY CLIFFS OF 
SHEPPEY have lately been wasting rapidly, and a large ti 
of interesting Fossis have been wasted out A Re resentative iac 
zoo Specimens, correctly named, will be sent, carriage paid, to Londen, 
on receipt of tros., or one small Spesimen each of 12 Epec ecies, post-free 


for us. 
w. H. SHRUBSOL. €.S., Sheerness-on-Sea. 





LA SEMAINE FRA 


AISE: ournal Fran ser 
l'Angleterre : Politique, L pe ata “ia s pour 


Vanétés, Nouvelles, 


et Notes: Un exempiatre par la poste, 4 Sos en fm: poste. ae 

ment co poste—tn an, I » chez 

fous lev ibratres et mu et anx es des ch sem de fe. Og Gn aes aux 
Street, Strand, Londres, W.C. 


bureanx, 37, ton 

LA SEMAINE NE FRANCAISE. tla ‘ee ithe Fran- 
çaise’ has been brought out in London for thadenefit of those Exglish 
readers who may wish to study contemporary French from all points of 

of confining their reading to one particular phat. 
It certainly merits success.” —Grafshic. 

LA SEMAINE FRANCAISE.—“ Tke numbers before 
us are full of good things. . SUL be far heiter for most than any 
one of the best papers published in Pans itself, Wo are much pleased 
with the character of fie and beleve it will be highly v valued i = all those 

ouseholds where French is cultivated. printing is very | well 


Terxs OF SUBSCRIPTION: . z 
Three months vee ioe ove See oe tee 
Sux ” mæ n æ m o 7 
T = 33 


welve we 
P. ate O. payable to T. SPANSWICK, at “King Street, Covent Garden, W.G 
Publishing Office, 37, Southampton Street, Strand, W.C. 


NORTH BRITISH AGRICULTURIS1I, 
Is the only Agricultural Journal io Scotland, and elreulates extensh ols 
amongst landed proprietors, factors, farmers, farm-baiıffs, and others 
interested ın the management of Îandad property throughout "Scotuand ard 
the Northern Counties of England. 
Pile AGRICUDT URIST has also @ very considerable eireulation’on tly: 


ang the Colonies, 
Cones be AORICULTURIST ls published every Wednesday afternoon fi 
time for the evening mals, and contauns + i 


© rts of principal Bri 

and Insh Markets of the week, besides icicgcaphic reports of those held 

erie Veiner Depaiemies, is edited by one of the leading Vet : 

Veterinary D ent is e! one e eterinarians 

in the country, and is invaluable to the breeder and feeder gs a pene to the 
rearing ot iera and thar i ot when labouring uni 





E England, te R Ei Agentai foes seers 
ol iy ety ol aL 

eine Society of Scotland, the Scottish Cham icultue, 
Amien all the pnocipal Agncultural Associations fone Bnta n 


and Ireland, 
aor Aa Advertisers addressing themselves to Farmers a better medium does 


fica nee ak By post, 34d. Annual Subscription, payablo in advanca, 14s. 


Office.—377. S 
Post-Offiee bis e to Charla Andenon, Jon, Edinburgh.- 
ESTABLISHED 1843. 





On the ist of every Month, price SLepence, 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Jonn T, CARRINGTON, 
With the Assistance of 
Joun A Powgr, M.D. 
Epwarp A. Frren, F L.S. Wace Jennie, Wg, F.L,S. 
E. BUCHANAN 


The Entomologist was founded for the pur o Da diffusing information 
Insects m- 


Freprnicx Bonn, F.Z S | 


with regard to the acience genera aud especially respect; 

jurious to Farm or rding the Capture of ties; and 
for F. Varieties. Sh nLite ata ahd Doadersin are 
pub! 


articles an all branches of the science by lea entomologirts. 
Especial attention is given to the printing of the WOODCUT ILLUSTRATIONS, 
which are numerous. There are occasionally COLOURED PLATES. 
SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court. 





On the rst of every Month, pfice One shillfig. 
THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited ae E. Hartine, F.L.S@ F.Z.S., Member of the 
British Ornithologists, Union , contains—~ 

Original grticles by well known naturalists in every branch of zoology ; 

mt | hase of animals; arrival and departure of migratory ; occurrence 

of tare birds; distribution and migration of British fresh- fish; new 

r rare marine fish , local aquana, Britsh reptiles ; apr ge land and fresh- 

ter molls with remarks on the haunts habits of thg species; ; and 

er matters of general interest to those who delight in n pior 
Reporig of the Linnean, Zoological, and Entontblogical Socie! 

of history books. onal translations from foragn eet 

ortan aad interesting articles uy various beancheg of zoology- 


ts? Lees 
JOHN V VAN VOORST, 1, Patemoster Row. 


ard 


4 


Ixviii NATURE \ 


[ Fait. 1, 1880 





“a Now Ready, in Post 4to, price 16s. 


LIGHTNING CONDUCTORS: 


THEIR 


BY RIC 


ISTORY, NATURE, AND MODE OFy APPLICATION. 


ARD ANDERSON, 


F.C.S., F.G.S. 


Member of the Society of Telegraph ies hey, 
WITH NUMEROUS ILLUSTRATIONS. 


e London : 


E. & F. N. SPON, 46, Charing Cross. 


New York: 446, Broome Street. 





NEW WORK BY PROF, HUXLEY. 


THE GRAYFISH. 


AN INTRODUCTION TO THE STUDY OF ZOOLOGY. 


BY 


T. H. HUXLEY, F.R.S. 
With 82 ILLUSTRATIONS. Crown 8vo, cloth, ss. 
of An Edition of 250 copies, all of which are numbered and signed, has 
been prepared on Large Paper and will be issued immediately, These con- 
tain the first impressions of the Wocd Engras ings, carefully printed by haed- 
press. Price rss. 
? + Vol. XXVIII of the “‘Internnhonal Scientific Series ” 
C. KEGAN PAUL & CO.»#x, Paternoster Square, E.C. 


SCIENTIFIC MATERIALISM AND 
ULTIMATE CONCEPTIONS. 


as OW author calls in question the received theory of heat as a molecular 
and ethereal vibration, and su that ıt should be reramded as a substan- 


tive entity, ‘the primordial unity out of which matter arose, the pnnciple of 
arate phen ena’" ‘How ai physicists could be found willag 
to submit such es to g full consideration, and weigh the arguments in 


favour of the hypothesis which our author seeks to revive. "| Monthly Jour- 
enal of Science, October, 1879) Cloth ros 62 


BICKERS & SON, Leicester Square. 


Price 3s., Quarterly à Yearly, ras., post free. 
MIND: No, XVII. 


ity and Specific Energies, By E. Montgomery. 
eterminism and Duty. “Eri L S. Bevington. 
in S mbolcal Reasoning ` By H, McColl. 
ay —The Philosophy of Reflection. By Carveth Read. 
¥V.—John Stuart Mull (concluded). By Prof. Ban. 


Notes, Cntical D Notices ken by] by J Sully, T Sidgmick, Prof. sE. Card, 
damson, others. 


-WILLIAMS & NORGATE, London and Edinburgh. 


MINERALOGY AND GEOLOGY. 
ELEMENTARY COLLECTIONS to illustrato the above Sciences at 








tha following prices i~- 
so Min Fossils, or Rocks, n Mahogany Case mith Leck 
and Key, scientifically arranged... ove . £r 
peed do. ‘do. © do. 


o o 
200 

do. 400 
N. NB —These Collections obtained ae ONLY Prize Megat” for Natural 
History Collections at the Exhibition of 1872. 


BRYCE-WRIGHT, 
Mineralogist, and Expert in Gems and Precious Stones, 
go, GREAT RUSSELL STREET, LONDON. W.C. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
For airs ONLY. ESTABLISHED 1807. 








3086, ai 
a and Formnsmny be had n at the Office, oe oat: any 
GORGE i HUMPHREYS, Actuary and Secretary. * 
PRACTICAL EMISTRY BOOK VAR: 


the FIRST B.Sc and PRELIMINARY SCIENTIFIC EXAMIN: 
a TION? By THOMAS ELTOFT, F.C S., F.CI. Price xs, \ 


‘ SIMPKIN, MARSHALL, & CO. s 
Specimen Coy/—s5, Torrian®Avenne, N.W. oe °? 
$ e 
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MR. OAKLEY SOLES’ WORKS. 


In preparation, Third Edition, demy 8vo. 
DEFORMITIES OF THE MOUTH, their Mechanical 
Treatment. With an Appendix of Illustrative Cages, London: 
Churchill, New Burlington Street. e 
OPINIONS OF THE Press on THE First amp SECOND EDITIONS. 

LANCET, November 98, 1868 —‘‘ The work ıs full of useful information 
Shaner of every day utbty to the practitioner.’’ 

LANCET, July 16, 1870.— ' The Second Edition of work shows 
that the author has continued to devote himself with zeal to the inveshgation 
and treatment of a ae interesting class of cases, We recommend the 
work to the study ofboth Surgeons and Dentists ’’ 

BRITISH JOURNAL OF DENTAL SCIENCE, Angust, 1870. 
—“ The Second Edition bears upon its pages the most satifactory evidence 
of the industry and zeal with which ha has followed up the study and prac- 
tice of the specialty he has devoted himself to with so much success... . - 
Altogether we must heartily congratulate Mr. Coles on this creditable com- 
pletion | of a work which cannot but redound to his credit,, wherever itis 
known.” 


A MANUAL OF DENTAL MECHANICS, With 
150 Illustrations. Churchill, New Burlington Street. 
OPINION OF THe Press. 

AMERICAN DENTAL REGISTER, November, 1874“ The 
work we regard as a very valuable one to the student, and, indeed, for the 
Practitioner. Trebould be i in every Dentist's library.’ 

NOTES FOR DENTAL STUDENTS. 2s. 6d, 
Butcher, 4, T dan Sre 


THE PRESS. 
BRITI QURNAL G OF DENTAL S0 SCIENCE, Augus z 
ve aah y welcome this useful tiile Booka ae res es great prea val 
to those prepanng for ent omt, .. o ho ero 
soon be a Second fzdirion needed.” ? pe 


THE DOCTOR, September, 1876.—“' Carefully arranged and very 
complete. Indeed they men to try to take in rather more than sufficient for 
Dental students. . We have no other fault to find with this note-book, 
which appears a model of what such a work should be. 

THE MOUTH AND TEETH DURING PREG. 
NANCY. Reprinted by permission from the Transactions of the 


Odontological p. 3x. Price rs. 6d. London: Wyman and 
Sons, Great Queen Seet 


Ornnon or THE Press. 
THE BRITISH MEDICAL JOURNAL.—“The author has 

evidently paid considerable attention to the subject, and gives many useful 

as to the management and rele of the distressing toothache and 
neuralgia complicating pregnan e. e remarks on treatment are 
practical, and will repay perusal ..... The practitioner will do well to 
carry out tho suggestions offered by the author.” 

BY LIONEL S. BEALE, FR.S 


Fifth Edition, roo Plates, pp. 536, strorgly bound, 1s. 
HOW to WORK with the MICROSCOPE. 
The New Edition ts now ready, ° 
e HARRISON? Pall Mall. ð 
Fourth Edition, soo Illustrations, pp. 570, or, 
THE*MICROSCOPE IN MEDICINE. 
London: J. & A CHURCHILL 
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To the Colonies, United States, ) fhe Continent, and 
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Office : 29, Bedford Street, Strand. 
DIARY OF SOCIETIES, 


LONDON 


THURSDAY, JANUARY x 
at 3.— Juvenile Lecture; Water and Air: Prof. 





Rovamiystizurion, 
Poe INSTITUTION, at y —The Future of the Enghsh Stage? Piof, 


Bforley. 
FRIDAY, January 3. 
GEOLOGISTS’ ‘Assocrario at 8 —On the Geological and ates Causes that 
Affect the Distribunon of the Bntish Flora: G.S Boulge 
Socirgry oF Ants, at 7.—Juvemle Lecture, Recent Wonders of Sound: 


W. H. Preece. 
SATURDAY, JANUARY 3 
ROYAL Insrerorion, at 3.—Juvemio Lecture, Water and Air: Prof. 


Tyndall. 
SUNDAY, 
Sunpay*Lrcronse SOCIETY, at 4.—5 
Wilson. 


ANUARY 4 
ence and Rehgion: 


MONDAY, January 
LONDON INSTITUTION, at 5 —Solar Radiation 
VICTORIA INSTITUTE, at 8. 


TUESDAY, JANUARY 6 7 
ZOOLOGICAL SOCIETY, at 8.30. —Prelimi Notes on Individual Variations 
in Eguus asinus’ John He Steel — eke ea CH Lage yphorus trun- 
catus: E. W. White, CALZ S cOn Asa Minor, 
Part 2: C.G Daatord asd E A Aine 
Roya INSTITUTION, at 3.—Water and Air: Prof. Tyndall 
WEDNESDAY, JANUARY 7. 
GEOLOGICAL SOCIETY, at 8. 
THURSDAY, January 8. 
Rovau Socrery, at 8 30. 
ROYAL Instrrorion, at 3—Water and Air. Prof. Tyndall. 
INDON INSTITUTION, at 7.—Tha Man of the Caverns: Prof. Loyd 
MATHEMATICAL SOCIETY, at 8,—A Theorem in Spheacal Trigonometry: 
, Prof. Cayley, F.R.S. 
FRIDAY, January 9 ' 
QUEKETT Microscoricar CLUB, at 8, 


OTTO WOLTERS, 


Dr. Andrew 


” apt. Abney. 





ss, UP. MARYLEBONE ST., PORTLAND PL, LONDON, W., i 


MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES. 
SPECIALITY— 
The New Improved Short-beamed Analytical Balances, 
PATRONISED BY THE UNIVERSITY OF SYDNEY. 


A Description explaining the principle of these Balances post free on 
application, 


CHEMICAL & PHYSICAL APPARATUS 


BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classes, Private Study, or Business 
Purposes 





Illustrated Priced Catalogues on Application. 


MOTTERSHEAD AND CO, 
7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. ? 
By JOHN FISKE, M.A., LL.B. 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evolution, with Criticisms on the 





Positive Philosophy. 2 vols., 8vo. 25s. . 
DARWINISM, AND OTHER ESSAYS. 
Crown 8vo. ys. 6d, ° o [Nou" adyo 


MACMILLAN & CO., Loñdon, 


published, in 4to, pn 
GREEK ata “ROMAN Cc 


of the Collection fos Formed acd by GEORGE TO ADON „À, Scot., Edinburgh. 
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LIGHTNING CONDUCTORS.. 


Eapenenie, necumulated since the time of Benjamin Franklin; proves 
‘conclunvely that a Conductor made of Copper of adequate size 1s the best 
of all applances for the protection of every Neccriphons of building from he 
destruchve effects of lightning. 


NEWA .& COS 
PATENT COPPER ZIGHTNING ‘CONDUCTOR, 


As applied to all kinds of Buildings and Shippmg in all parts of the warld 
with unvarying succeas, 1s the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It 13 mmple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard za which is safe m any storm. 


R., 8. NEWALL & 00., 130, STRAN 
3%, W ATERLOD ROAD, LIVERPOOL. 
ERSTON QUAY, GLASGOW. 
MANUFACTORY AAE ADON TINE 


R. W. NEEVES, . 
PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. x 
55, SIDMOUTH STREET, LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, - 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE or 5, St. BRIDE ST, AND 2, Foster LANE). a 
HOW'S STUDENT’S MICROSCOPE, HOW'S MICROSCOPE LAM®, 
Rock Sections ind other Objects for the Micrgscope. e 
RUDOLPH KOE a ‘ 
© (DR, PHIL.) 
MANUFACTURER oF ` 


ACOUSTICAL INSTRUMENTS, 
TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 
TABIB, 26, RUE DE PONTOISE, 
PRICE LISTS FREE. 
DARTON’S COMBINED 


CLOCK-BAROMETER, 
Tn carved oak frame. 











set ; $ Day and Night Thermometer, in 
agnet for out-door purposes, 
10. 


New Tilustrated List of various Designs in Clock- 
meters and Thermometers, post free on applica- 
tion. 


The Trade supplied. 
F. DARTON & CO., 
4 St John Street, West Smuthfeld. 


“BALANCES 


‘CHEMICAL, ASSAY, AND BYLLION, 


HYDROMETERS AND SACCHAROMETERS, 
ẸTANDARD Were & MEASURES. 


L. OERTLING, . 


e 
aiir ST., FARRINGDON Sr. STATION. 
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Just published, .n extra fcap 8v8, price 4s Sd. 


With Coloured Diagram € s the Spectra of the Metals of the Alkalies and 
Alkalme Earth, and Illustrations. 


BLOWPIPE, ANALYSIS: 


By J.L ANQavzr. 
Authorised Pnghsh Edition by James Tavor and Wittuas E Kay, 
L of the Owens College, Manchester 


The present English Translation contains the Author's latest Corrections 
and Addinons, and has been printed under sonal su; 10n. 
Amongst the additicns will be found the Author's Systematic of 

Pan extended di tion of Bunsen’s Flame Raons and the 
Reactions w.th Aluminium Plate proposed by Ross as a substitute for 


s 
CONTENTS. n 


Preface 

Examples for Practice * . 

the tus and Reagen - be 
a erations of Towbipe Analysis. ° 

Bunsen’s Flame Reactions 

Spemal Examuinat.on for Certain Elements in Combination 

Systematic Examination of Compound Inorganic Substances 

Condensed View of the Blowpipe Reactions. 

Tabular View of the Behaviour of the Earth, Alkals, and Metalle Oxides, 
alone and with Reagents, before the Blowprpe. 


Index. 
MACMILLAN & CO, LONDON. 


THE SCIOPTICON. 


CATALOGUES FREE. 














THE SCIOPTICON COMPANY, 
157; 
GREAT 
i 
“ PORTLAND 


STREET, 
LONDON, W. 
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Best Goods Only. 


Tastriments, 
rede ig a and Indica- 


apn. Fure and Burglar 
Carbons, Porous 
Cells, & cus Se, hrs Gene- 


FRANCIS & Co. S3 
ELECTRIC 
BELLS. 


FRANOIS & COMPY., Eagle Telegraph Works, London, N.W. 
Orricgs :—s2, Hatrox Garpen, E.C 


Catalogue Three Stamps. 


“For instruments and store of gcod 
and sound workmanship they are to 
be commended.” —FARADAY. 





DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Wnting becomes r pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Radway Companies throughout 


It writes almost instantly Full Black. fom oye casty from the Pen 
Does not corrode Steel Pans, cine Hg may be applied at the 
cleanly to use, and not bable to Blot. aa of. writing, 

Can be obtainel in London, ugh Messrs, Barctay & Sons, Farring- 
don Street; W Epwarps, Old Change; F. Newsrry & Sons, Newgate 
Street; Wi. Maruer, Landon and Manchester; J. Austin & Co., Duke 
Street, "Liverpool ; and Stacy & Coox, Paternoster Row; and to be had of 


all Stationers. 
BEWL&Y & DRAPER (Limited); Dublin. 
J 





£ 


effectually rubbed on the Neck and Ohest, it T ORE 
THROATS, BEONCHINS, COUGHS end COLDS en& for 
GOUT, BEXUMATISH, sud all Skin Disoases it is Se iauee 


Ye BAS BREASTS, 0 OLD ~ WOUNDS, and BORES, 


NOW READY, 
SECOND EDITION, 


GRIFFIN‘'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Compide and Cheapest List of Apparatus, 


JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.G 


M. JACKSON & COQ,, 

(J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS 

AND e 


CHEMICALS. 
SOLE AGENTS FoR HICKLEY’s PATENT TRLEPHONES, 
Price 50s. per Pair, Cash with Order, 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 


o 0. TISLEY & Og 


OPTICIANS; 


BROMPTON ROAD, S.W. 
“(Close to South Kensington Museum). 


THE -PHONEIDOSCOPE 


An Instrument for Observing the Colour-Fi of Liquid Films under the 
action of Sonorous tions. 
Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate, 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c , in Cardboard Box, tos. 6a. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 173, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN Materials supplied for experl- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, wlth Drawings and 
Description of the Harmonograph, Post Fret, ad. - 


ELECTRIC BELLS AND HOW TO FIX 
THEM, Post free 6 Stamps. Price Lists of Electric Bells post free. 
J. & W. E ARCHBUTT, 8, 


Bridge Street, Westminster, S.W, 
WANTED, Clan Copies of NATURE, No. 472, 
for November 14, 1878. Address—Ofice of 
NATURE, 29, Belford Street, Strand. ` 


With rre Engravings and 5 Mape of the Stars. 
POPULAR ASTRONOMY. 


BY 
PROFESSOR S. NEWCOMB, LL.D. 
8vo, cloth, price 18s, 

“ As aftording a fharongbly re lable Fo e foundation for mora advanced rea 

Fron Newcomin i ’s ' Popular pular Astro y’ is deserving of strong recommend- 
— Nature. 

“When weeake up a book written by one of the foremost astronomers, 
mathematically and practically, of the day, we need not fear that, however 
popular, it will be inexact m its lan: e or evasive in its desemphons. Nor 

we digg ed in the book before ug Throughout the whole of it we 
are struck the total absence of the defects so common in popular 
vilnggs . It 1s uike anything elsa of its kind, and will be of more use 
in circulating a knowledge of astronomy than nme-tenths of the books 
which have appeaged on this subject of late year '— Saturday Revira. 


PIAMONDS AND OTHER PRECIOUS 
r} aad yaoi e Brycy Wale on, Groat Ronell Strech, Tondon, 





172, 
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: W. LADD & CO,. 


*. SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), 
Il AND 12, BEAK STREET, REGENT STREET, W.e . 


IMPROVED HOLTZ ELECTRICAS MACHINES, with 4 to 24 Plates. Immediately available in af capiition of the atmosphere. 
LADD‘S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACH: E for Laboratory jise. 


Physical Apparatus of every Description, ° 
ILLUSTRATED CATALOGUE, SIXPENCE, 








PATERSON’S APPARATUS FOR LECTURES AND SCIENGE CLASSES 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terma of Hire. Post free. 
mplete Sets of Physical Apparatus for Science Primers and all the Physical Text-books in use in Sehools and Colleges. 


Siemens and Gramme Dynamo Machines and Lamps for hire. : 3 ae . 
Schools supplied with Apparatus as per Science and Art Departments’ Requirements in the Sections of Ligat, Heat, Sound, and Electricity. 
Electric Signals for Houses, Hotels, &c , Colliery Signals, Lightning Conductors, Gower and other Patent Telephones œ ° 

e 


. EDWARD PATERSON, 


ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
e 
Tllusirated Catalogne of Electrical Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps. 





These Elegant and Durable Ornaments form the most Useful and Appropriate New Year's Gifts. « 


OROIDE GOLD JEWELLERY, 


REGISTERED. 


The only Perfect Substitute for 18-Carat Gold. s 


FULL ILLUSTRATED PRICE LISTS AND OPINIONS OF THE PRESS FREE PER POST. 
ATCHEB.—These are fashioned after the styles of those made by the most approved makers of Gold Watches, „7 
and ın elegance of design, choice finish, and perfect mechanism, will bear comparison with the most expensive. 
OFEN FACE, from 21s. HUNTER, from 30s. Per post, registered, 6d. extra. In various Sizes for Ladies 
an men, 7 — o $ 
LBERT CHAINS, perfect in finish, and embracing all the best 18-carat Gold Designs, 10s. 64.0 Smaller Pattefns, 
58, 75. 6d. SPECTALITIES—The KENSINGTON, the SULTAN, 15s. each. e 
OCKETS,—Pigin ód to 108, 6d.;° Engraved 6d. to zos 62. ; with various Omamentation, 7s. 6d. to 219 
LOSE the NEW BOLT FASTENING LOCKET ý , 
2000H, 4s Gd to ros &d.; FARRINGS, 38. 6d. to ros. 6d. ; BRACELETS, ras. 6d; LONGeCHAINS, 
i tos. 6d.; LADIES VICTORIA C NS (can be wom as Neckleia) s., 6d 3 S, 2s. 6d ; LINKS, 
as 6d ; SOLITAIRES, as 64 ; SCARF RINGS, 3s. 6¢.; SCARF P ne as. 6d ; SEALS, gi ; PENCIL 
CASES, as. 6d. , COMPASS CHARMS, far ap to Watch Chains, combining a reliable mpass, Burnin, 
Glass and Magnifier, Ship’s Wheel Pattern, 85. oe tho latest 18-carat Gold Patterns and Best Workmanship. 
FREE AND SAFE PER POST. 


P.O O., Exhibition Road, South Kensington. Cheques, National Provincial Bank of England. 


C. C. ROWE, 88 & 92, BROMPTON ROAD, LONDON, 8.W. 


By OHN FISKE, M.A., LL.B. a Lately published, in 8vo, price 3, 6d, 
TLINES of COSMIC PHILOSOPHY 
based on the Doctrine of Evolution, with Criticims on the Poahve The PHOTO-CHEMISTRY of the RE- 


Philosophy avols.. 8vo. 2gs. TINA ,,and VISUAL PURPLE. Translated from the German of 











MACM & CO., London. pr KÜHNE, and Edited, with Notes, by MICHAEL FOSTER, 
To be published early in October, A TE te 
STUDIES on FERMENTATION. The |“ saree Doe Me Pee YSIOLOGY, BI 
Diseases of Beer: their Canses and the Means of Preventing them. additional Plates. 8vo. ars. 


By L. PASTEUR. A Translation of “ Etudes sur la Bière,” with 
otes, Illustrations, &c. By F. FAULKNER and D. C. Ross, B.A. 


ave The ELEMENTS of EMBRYOLOGY. By 
. MACMILLAN & CO., LONDON. MICHAEL FOSTER, M.D., F R.S., and F, M. BALFOUR, M.A. 
s Part I. Crown 8yo. 75. 6d. 
° Extra fcap, 8vo, 3r. 6d. 
METALS and their CHIEF INDUSTRIAL Pate a e ay Enere 
; . ENT of By Dr assisted by J. 
Ghematry in Se Mary Hospital Medind Sol’ Wick Deine, | LANGLEY. Thri Crown vo, 65 
MACMILLAN & CO., London, e = 
PHYSIOGRAPHY: an Introduction to the 
Just published, in foap. 8vo, price 3s. 62, . Sudy o£ Nature, By professar RUXI y ERS With Coloured 
SOUND: ELEMENTARY LESSỌNS ON. Ree SEENE on E NAR 


7 x e 
Pee aera SIONE, Lecturer on Physics at St. Thomas's Hospital | ELEMENTARY BIOLOGY: a Course of 


E = è Precttal Instruction in. By Prof. HUXLEY and H, N. MARTIN. 
“This is an excellent little t&t-book, well adaptedefor students of the Third Edition, Crown Sro. 6s E 
Science and Art Classes, but also of considerable value to those who demre 


5 - . 
Wey acceptable bel ang a Are we the mae cece ta The OSTEOLOGY of thé MAMMALIA: a 


the subject, while the musician will ind in its pages whith ma: Serles of Lectures. By Prof. W. H. LOWER, F.R8., FERES. 
be of great assistance to him in the acquisinon of hit art.”—Eng eee Illustrations, New Edition, Enlarged. Crown 8yo. 
echante. a 2 
MACMILLAN & CO., LONDON. $e MACMILBAN & CO., PONDON. 
e . i ” ® 
e e e 
n : ? $ 
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STANDARD.: AND OBSERVATORY. -TIMEKEEPERS: 


GN ‘MANUFACTURED BY E. DENT & 0. mafi MARK 











Guineas. Guineas. 
Standard Clock, suitable for Private Residences in Town | Standard Observatory Clock, of the most refined con- 
or Country, or Public Institutions, beating seconds and struction, with barometric compensation, &e. .. 160 
going eight days with orce winding; in carved and (a) The same, with Sir Geo. Airy’s escapement ... 170 
deodtated oak or mahogany case as - from 36 -(6) The same, with M. Ley calcite electrical contact 
(a) The same, Tet going one month with once - system... ; er 
winding .. me + from 40 The New Standard Clock (the oie standard ‘tine 
to i 1 es .. 80 | the United Kingdom) of the Royal Observatory, Greenwich, i 
Standard Observat 3 e C constructed by E. Dent & Co., and precisely similar instruments 
(a) The same, but furnished with electrical contact are now bang made for the Royal Observatories of Spam and 
apparatus with eccentric screw adjustments for Belgium, Standard Clocks of less refined tonstruction for the Ob- 
dropping a time ball, or eae. howly servatories of Edinburgh (Royal), Dunsink (Royal Irish), Oxford 
signals... 92 | (University), Pulkowa (Russian Imperial), Geneva (National 
d Col 
Standard Observatory Sidereal Clock wee 80 iH h MEAN MERC ACRES BL MELEE Aarie GAR 
° (a) The same, but furnished with electrical contact Galvanic -Chrorfographic Apparatus, for registeripg 
atus with fine vertical and horizontal saew the ume of EA of ERs and other astrono- 
aanstments for transmitting seconds, currents mical phenomena =. from 120 
for controlling other clocks, &c. ore 95 The Great Galvanic Girona agh of the Royal Observatory, 
e (8) The same, but arranged to omit the current at Greenwich, andthe still more powerful Apparatus for the Royal 
* every Goth second, i pricking o on 5 chronogiaph Observatory, Brussels, and other smaller ones for other Observa- 


barrel, &c. 07 | fortes were constructed by E. Dent & Co. 


| E. DENT & CO, 
WATCH, CLOCK, AND CHRONOMETER MAKERS, 
* 61, STRAND, & 84, ROYAL EXCHANGE. FACTORY, GERARD STREET, LONDON. 


CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Apparatus. for the Analysis of Water according to Professors Frankland and Bischof. 


BUNSEN’S MODIFIED FILTER. PUMPS, from 10s. 8d. to 67s. 


ELECTRIC LAMPS FROM 35s, UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8. 
GFTSSLER'’S TUBES. 


Catalogues ad Nlusirations avili be enia, ae anv, M A Liberal Discount allowed to Wholesale Buyers. 
> WHOLESALE IMPORTERS axp MANUFACTURERS, 


AUG. BEL and CO., 


Ss ole Agents for Grenet s Batteries, and Contractors to the Government 


34, Maiden Lane, Southampton St., Strand, W.C. 
CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES. 


* For the convenience of Teachers and Students at the South Kensin, nengton Classes, tho Science and Art Department has authorized us to keep a Stock i in 
the store- ode first Boo of the buldings where te different sets and o articles are always ready for delivery. 


MLCROSCOPIC S PEGIALITIES. 












‘Sets of Apparatus as 
required by the Govern- 
-ment Séhools- always- 
ready and kept in stock. 













{ Series I,—24 Medical Pathological Preparations, Series V.—24 Preparations from the Frog, in 
in Case, . we Aa 2 0 Case .£2 2 0 
Jy, H4 Physiplogical Preparations, inCase* 2_2 0 a we —24 Surgical Pathological Prepatations—2-~ 2—0 
»,  II.—24 Educational ù m 2 2 0. 1) A.—48 Diatomacer (selected)... ... .. 210 0 
s» LV.~—48 Physiological na o y 4 4 0 t B.—24 j5 (very rare) > sale er 6 
Pathological and PhYiological Preparations in gieat and constantly increasing Variety, and of most valuable descriptions. 15s. to 

30s. per doz. e 
: ‘ i Descriptive ‘Lists and full parhcular® on application fo. “ 
eo, RIHUR C. (COLE 8:5 SON, ec ae 


` ST. DOMINO > aiblige, OXFORD „GARDENS, ` NOTENG HILL, LONDON; W. 
-7  ° LATE ÊF 62, ST. DOMINGO VALE, EVERTON) LIVERPOOL; `“; 


Printed by R. Cray, Ses, arp TAYLOR, at 7 and 8, Bread Street H ju, a VictoriteStrget, in the City cf London, and ieee by 
MACMILLAN AND Co., at the Office, gp and 30, Dedf rd Street, Levent Gerdtny—Tuorsp..v, Teves 1, 18€c. 
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BROWNING’S ASTRONOMICAL TELESCOPES.’ 


List of Prices of Siloered Glass Reflecting Telescopes Free. 
Sixth Edition, with much new matter, 
A PLEA FOR REFLECTORS; being a description of the new Astronomical Telescopes, with silvered glass 
spscula, and instructions for using anid adjusting them, with many Illustrations and Coloured Frontispiece of Jupiter. By JOHN BROWNING, 


R.A.S —One Shilling, post 


Mr. BROWNING begs to announce that he has just received some of the largest sized photographs of the Moon, about so in. in diameter, printed 


directly from Mr Lewis M. Rutherfurd’s own negatives, mounted on stout cardboards; these are ass. each, or mounted for framing 


framing on mpslin, 30s. cache 


JOHN BROWNING, : . 
Optical and Physical Instrument Maker to HM. Government, the Royal Society, the Royal Observatory of Greenwich, Ec., Ge. 9 
PRIZE MEDAL, 1862, 83, STRAND, W.C., LONDON. ESTABLISHED 100 YBARS.e 





ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Arrangements for next week, 


Prof. EDWARD A SCHAFER, F.R S —Ten Lectures on “ The Physio 
of Muscle,” on Tuesdays, January 13 to March 16, 3 x.w. One Guinea 
Course. 

H. HEATHCOTE STATHAM, E —Two Lectures on “Modem Architec- 
ture since the Renaissance,” hursdays, January 15 and 22, 3 P.M. 
Half-a-Guinea. è 

Prof. T. Rorerr Joses, F.R.S —Three Lectures on * Coal,” ca Satur- 
days, January 17, 24, 31,3 P3. Half-a-Guinea. 


Subscription (to Non-Members) to all the Courses during the Season, Two- 
Guineas 


Friday, 8 p.m , Prof. Dewar, F R.S —“ Investigations at High Tempera- 
tures? 


(Members and their friends onlyearg admitted “ the Friday Evening 
Meetings) ee’ 





INSTITUTE OF CHEMISTRY. 


EXAMINATIONS. 


An Examination in Practical Chemistry in connection with the Institute 
will be held on MONDAY, a3rd February, and four following days. Ex- 
miner, Dr. W., R. Hopsxinson Candidates are requested to communicate 
vith the Secretary, Mr. Cuarres E, Groves, Somerset Jouse Terrace, 

ndon, 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES at ST. GEORGE’S HALL, Langhan*Place, | each SUNDAY 
AFTERNOON, commen at Four o'clock A ime Sunday, 
Jangary, 11.-—MONCURE D. CONWAY, M.A., on en Bee, Mer- 
Venice` an Atonement. ”—Members Annugl snus ger 


chant of 
I Px ent at the Docr—One Penny, Sixpence, and (reserved seas, 
ne Shi 
. s > 
e * s 
. $ a x 


* A cas 


MINERALOGICAL SOCIETY of GREAT 
BRITAIN and IRELAND. 


The following Publications may be obtained of Messrs. Sure, Mar- 
SHA AND Co, prendon of Messrs, LAKR AND Laxe, Truro, or of the 
(Secre A a TEE ON FGS, Wy Temon Street, Truro :— 


MAGAZINE . I, 270 and xx. 
and Sehi Place 13h, oh aie : FFs 


Vol. IL, 284 and xi, pp, and six Plates, together with a Geological 
and Mineralogical Map of the Shetland Isles, 17s., cloth, The Map of 
Shetland, separately mounted on cloth to fold, in cover, 7s 6d. 

The “ ‘Mineralogical Magazine’’ is published at intervals of two to three 
months. aoe of the numbers in future will vary according to size from 
at, to 4t. 





SANITARY INSTITUTE OF GREAT 
BRITAIN. 
WYATT-EDGELL PRIZE OF TWO HUNDRED POUNDS. 
The Council of the Institute has the pleasure to announce that the munif- 
cent Price of Two Hundred Pounda has been offered by the Rey, Wyatt- 
Edgell for the best Essay on “Tho Range of Hereditary Tendency in 


Health and Disease.” 
For particulars applicator? must be made to the undersigned. 


DANIEL McROY, Secretary. 
20, Spring Gardens, Charing Cross, S.W. : 





PRELIMINARY® SCIENTIFIC EXAMINATION. 


UNIVERSITY:OF LONDON. 


to others than Students of the Hospital mall the Subjects 
and Practical Work for this Examination, will pep . BARTHO 
EW’S HOSPITAL, e Janay I h pi be continued tll the 
xamination in July. Fee Gncluding cl } to Sudeta, 48 8s; to 
ethers, Ad ir: ~ a single sub, ect, 


i Serie = Fea ospital, ro era wer apma, The m 
t 3 
tae Ae Bare i inet, olome D. ` 
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MICROSCOPIC QBJECTS 


of Superlative perfection, illustrating Histol-gy, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prive Medal awarded Be cellence, Variety, &*. 
EDMUND WHEELER, 48m, Tollington Road, Holloway, London, N. 





UNIVERSITY COLLEGE, BRISTOL. 
P CHEMICAL PROFESSORSHIP. 


The Council .nv.te Appheations, for the Chair of Chemistry. Salary, 
4300, with a share of the t&udents’ rase Apphcations, with testimonials, 
to be sent not later than gth February, 1880. 


Further information may be obtained from the PRINCIPAL, on application 


to æ EBWARD STOCK, M.R.C S., Secretary 


UNIVERSITY OF LONDON. 


xst M.B AND PRELIMINARY SCIENTIFIC EXAMINATIONS, 


Special Classes in all the Subjects ired are now being formed at St. 
Thomas’s Hospital Medical School, Embankment, , and will 


commence m January. These Classes are not confined to Students of the 
ogpital 


For particulars apply to the Secretary, Dr. GILLESPIE, at the Hospital. 
W. M. ORD, M D , Dean, 


è UNIVERSITY OF LONDON. 


FIRST B Sc anp PRELIMINARY SCIENTIFIC EXAMINATIONS. 
CHEMISTRY—PRACTICAL AND THEORETICAL 
THOMAS ELTOFT, F.C S. F C.I., will commence a Special Class, for 


the above Examinations, on SATURDAY, January ioth, at 3 PM. All 
apparatus and chemicals found. 








H@MICAL LABORATORY o daily from 30 A.M. to § ra for 
Private study, Course of Practical hemustry may be taken out for 3, 6, or 
g months, 


ao forthe patticulars address T. ELTOFT, 55, Torriano Avenue, Camden 


Roa 


. UNIVERSITY OF LONDON. 


PRELIMINARY SCIENTIFIC M B. EXAMINATION. 


Instruction is gren in all the subjects of the above Examination at Guy’s 
Bopita dunng both Winter and Summer Sessions. The Class is not con- 
to Students of the Hospital. 


5 Far further particulars apply to the Drax, Guy’s Hospital, Southwark, 





SECRETARY or LIBRARIAN.—A LADY 


desires to meet wth an ENGAGEMENT in London “as Secretary 
or Librarian. References as to previous experience.—Address by letter 
to H., 14, Victona Road, Kensington, W. 


HOFWYL SCHOOL, HOFWYL, 
BERNE, SWITZERLAND. 


Principal, A. F. ANDRESEN, will return to Hofwyl with new pupils on 
Saturday, the roth January, at 7 30 A ai , from Channg Cross. 

Apphcation, up to the 9th, may be made to Mr ANDRESEN, at the Mid- 
land Hotel, St Pancras, after that date to Dr. LEONHARD SCHMITZ, 
LL D , 26, Belsize Park Gardens, London, N W. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS — MICROPHONES and HUGHES’ SONOMETSER, 
ELECTRIC BELLS, INDICATORS, Fire- and Thief-Alarms New 
Constant Batteries, INDUCTION. COILS and FRICTIONAL 
MACHINES, Magnets, Wires, Screws, and all “mntenials. 
LiaEgaL TERMS TO SCHOOLS AND SCIENCE Teacurus, 





near 





on hire, @omplete Eleqfric Catalogue, 2 stam ando Photo- 
phic List, z stamp.—DALE and akaMeron A 


Panni reni 4 Li ntan, Laden E.C. 


® 

TELESCOPE.-—Wanted to PURCHASE, a 
Second-hand ASTRONOMI TELESCOPE, Pepela about 
4 laches i in diameter; it must be in grd order, and be irat 


-—Send full particulars to Mr. J. C Havurs, Th® 
Club, clade Lane, London, E. 


ROTAL POLYTECHNIC. —CLASSES $r 








the preparation dents for University Examinations, under the 

° direction of EDW DB. AVELING D: D.Sc., F LS. on Tei ie 
Matgen arion xst and an Cy 

Soa PuYsology, Ohemistry. Aliats work praclege 3 
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LIVING SPECIMENS FOR THE MICROSCOPE. - 


THOMAS BOLTON, MICROSCOPIS7’S amd NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 

T. B has lest week sent out to his subscribers a marine Eatomostraca, 
Canthocamptus furcatus He has also lately found some larval crabs in 
the Zoea-stage, and one}pf the Tubularian Hydroids, symggryne eximit, 
both m the free medusif: bud or Planodiast, and in the sMlentary k 


the complete Hydrosomia. These also he will if possible send out to 
subset 


Weekly announcements will be made in this place of organisms T. B. 
is supplying. 

Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Sıx Months for Subscription of £x 14. 
Price List of Specimens on application, with stamped addressed envelope. 

PORTFOLIO oF DRAWINGS, ONE SHILLING. 


NATURAL HISTORY STORSS. 
48, ESSEX STREET, STRAND, WC. 
Students and others are invited to inspect THOMAS Ta RUSSELLS 





Collections of Bntish and Fore! She Gorals, Zoophytes, Annelids, 
ere E oderms, Minera , Fossils, Rock Specimens, Microscopic 
Objects, 
binets, Geologist’s Hammers, Glass Capped Boxes, Card Trays 


Tablets, Glass Slips, Micro- Thin Glass, Canada 
other requisites for the Geologist and Microscopist. 


Catalogues Post Free. 


alsam, Marine Glue, an 


MINERALOGY AND GEOLOGY, 


A New List of Collections of Fossils, Minerals, and Rocks now ready, 
including Special Collections to illustrate the various Text-books, m 

Cabinets. List of Sections of Rocks for the Mi 
ratus acd Materials of ali kinds in Cases or 


Geological Hammers, with prices. List of ‘New and Second-hand Books of 
JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he says: “As 
it is imposmble to enable the reader to recognise rocks and mineraly at 
mght by sad of verbal descriptions or figures, he will do well to obtain a 


well- arranged collection of specimens, such as may be procured from Mr. 
TENNANTd 149, Strand), ‘Teacher of Mineralogy at King’s College, 
London” These Collections are supplied on the followmg terms, in 


plain Mahogany Cabinets ;— 


too Specimens, in Cabinet, with 3 Trays ss s m £2 2 0 
200 Specimens, ın Cabinet, with 5 Trays se e» «s 5 5 0 
300 Specimens, ın Cabinet, with 9 Drawers see s 1010 o 
400 Specimens, in Cabinet, with 13 Drawers... os 2r 0 0 


ore extensive Collections at so to 5,000 Guineas each. 


“VESBINE” THE NEW Sg eyes “ VESBINE ” 


(or Vesbiate of Cop pper), a beautiful Green Mineral containing the new 
Metallord Element VESBIO. Onginal find, only a few Specimens; 





very scarce. The MINERS’ OCIATION ros 6d. BLUWPIPE 
APPARATUS (Sole Agent) The STUDENT AND TEACHER’S 
ELEMENTARY COLLECTION, numbering 100 Species of charac- 


teristic British Fossils: so British Rocks, so Minerals All convenient 
size Specimens, each with a ucket bearing its correct name and locality 


also Me The whole contained in a rior (lock- ) Cab 
with ore. -Ço mplete, price £3 35. Special ections for 
Colleges, &c. Cabinets, Bliow-Caaea, an Fittings d dtsigned Probablo 


cost and tıme necessary to the eiaa of an 
gied on applıcation.--THO MAS 
luskin Street, E.C., London. 


efficient museum sup- 
J- DOWNING (Geglogist, &c ), 38, 





TO MICROSCOPISTS. 


Marine Algw laden with Diatoms ; beautiful Filaments of Diat 
1s pertube Pure gathering of Biddulphia ; Alluvium contamun. Ime 
ratinnt Jayus and ged Foraminwerf, 6a. per packet. The 
2s 6d post free— SHRUBSOLE, Jux , Sheernessfn-Sea. 


MINERALOGY AND GEOLOGY. 


4o Spcoimens i in Card Trays, with their uses described, 4s. 40 Specimens 
in Mahogany Cabinet, with ock and key, 75, 6d Collection containing 100 
Specimens of Minerals, Rocks, and Fossils, in Mahogany Cabinet with lock 
and key, gxr. Collection containing roo British Fosila in Mahogany Cabinet, 
with lock and key, £1 Iros oz, containing roo British Rocks, in 
Mahogany ae Cabinet, with lock and ke Si 

NORWAY me OF GADONI ERULFINE, GARNETS— 


ride | PURPOSES” THORITE, AND EUXENITE FOR CHEMICAL 


IPE «CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalegues free. 
FA SAMUEL HENSON, 
. 274 (Late 1132), STRAND, LONDON, W.C. 


The Next Course of Ten Lessons on Mineraligy wil commence Wednes- 
day, 21st January, at 7.30. Fee for Course, ros. 


orgs, eath 
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No. LXXVI., January, 1880, Price 7s. 6d 
"THE QUARTERLY JOURNAL 
OF 


MERE Storie SCIENCE. 


®. RAY LANKESTE ae FAs, BLS, 
Follow of Exeter College, Oxford, Professor of Zoology and Compara- 
tive yin University College, London , 
With the co-operation of 
WM. ARCHER, F.R.S., M.RIA, 
Dublin ; 3 
F. M. BALFOUR, MA, F.R.S,F.LS, 
Fellow and Lecturer of Trimty College, Cambridge; ; 


E. KLEIN, M.D., F.R.S, 
ev tctarer on Histology in St. Bartholomew's Hosp.tal Medical School, 


=, London. 
CONTENTS. 

Me ae d Devel: f Gymnadenia conops Py H 
n the Osat an evelopment o! æ C ta + 
Marsial w Ward, Scholar of Chnist’s College, Cambridge Wath ‘Three 

tes, 
Studies on the Pollen-Bodies of the Angiosperms. By Fred. Elfving, of 
With Plate. 


Helsingfors 
On the en of the Conceptacle in the Fucaceæ By F. O 
Bower, B A., Trimty College, Cambridge. With Plate 
On Certain HWf:cts of Starvation on Vegetable and Animal Tissues. By 
‘ Cunningham, M.B., Surgeon, Indian Medical Service, Fellow of 
the Calcutta Universi 
On the*Development o. “the Spermatozoa Part I. ® Lumbricus. By J. 
E Bloomfield, B A. Oxon ath ‘Two Plates. 
On the Spinal Nerves of Amphioxus By F. M. Balfour, M.A., F.R.S, 
Fellow of Trmity College, Cambridge. 
‘The Bacillus of Leprosy. By G. Armaner Hansen. With Plate 
Nores ann MEVWORANDA :— 
Development of Planorbis. 
Origin of Sperm and Ova from the Cell-layers of Coclentera, 
Muscular Fibre (Mesoderm) derived from Endoderm. 
Recent Researches on Bacteria. 
Pubhcations of the Zoological Institute of the University of Vienna 
New Biological Journa: 
Procunpines or SOCIETIES — 
Dublin Microscopical Club. 


London: J, & A. CHURCHILL, New Burlington Street. 


LELECTRICITE 


Revue solientifique illustrée 
Paraissant le 5 et le 20 de chaque mois 
En une belle livraison de vingt-quatre pages grand in-8° Jesu. 
Telegráphio; — Galvanoplastie. —Mateorologie.—Medeoine 
Art miltaire.— Applications diverses 
DEGANA SPECIAL DES PROGRES DB LA LUNIÈBE ALECIRIQUE 
Publication rediges depais {878 avec la collaboratica jos 
principaus electriciens frangais et etranger». 
Soorétaires de In Redaction: W. px FoNviELLE et le Cte DARBOB, 
Directeur : E. oB Crisson, 


CONDITIONS D'ABONNEMENT : 
PARIS ET CEPARTEMENTS}§ 20;-~ |2 a|UNION POSTALE 


ETATS-UNIS D'AMÉRIQUE. |$ Ane.. 18 > 


Prix d’une livraison : » 75 


Un numgro spdcimen est envoy? gralis sur touts demande afranchie 
adressée au bureau du Journal . 


Paris, 16, rae du Croissant Paris 
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. On the rst of every Month, price One Shilling. 
THE ZOOLOGIST: 
Y MAGAZINE OF NATURAL HISTORY. 


A MON 


Third Series. Katea by J E. Hartine, F L.S., F ZS., 
British Ornithologists’ Union ; contains—~ 


Member of the 


Original articles by well-known naturalists In every branch of zoology; 
habits of animals; arrival and departure of migratory b.rds ; occurrence 
of rare birds, distribution and migration of Brush fresh- water fish; new 
or rare marine fish , local aquaria; British reptiles; British land and and fresh- 
water mollusca, with remarks on the hafints and habits of the species, and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Sociesies. Reviows 
of natural history books. Occasional translanons from foreign zoological 

ournals of umportant and interesting articles in vgrious branches of zoology. 
oe are occasional woodcuts. ee 
JOHN VAN N VOORST, 1, Paternoster Row. ° 


THIN GLASS 





MOUNTING of best quali Circles, 6d, ounce; Sdhares, 
Sela nian =: Gronn ects riged Sipe, Ss, Der er bee Che 
Sete 181, Street, St-ke Newington, Y. d i 
s e 
e 
e* e 
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THE ENTOMOLOGIST’S MONTHLY 


en MAGAZINE, aes 
Contact pe sg Reger Dovaras, piacan Res, De hres 
This 


8ranrron, 

Magazina, aoucnencek M a864, it ing standard articles and notes 

gn ee connected with especially on the Insects o 
ela 


Le stg pe Yond P post froc. g Eae oinin o 


une number in q 


is. may bo had 
Vo. mai I] 
Mondo “Tandon JOHN PAN YOG i VOOR, 


N.B 
ae 


S Ld 
THE PREWERS GUARDIAN: 
the Protectifn 


A Forni Paper di of Browers’ Interests, 
ghtiy Poper d oa geet bir Matters, 
Ravirw oF THE MALT AND geen res 


The Organ of the Country Brewers. 
“The Brewers” Guardian ” is published on the evenings of every ee 
Tuesday, and 1s the only journal officially connected with brewing interests. 
Subscription, 1r Oe 6d. per annum, post free, dating from any quarter-day. 
Single Copies ie cach, Registered for transmission abroad. 
Offices—s, Court, Walbrook, Landon, E.C. 


THE BEST. FARMERS’ NEWSPAPER, 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jors ALGERNON rau, Secretary to the Central Chamber 


culture, 
attention to the discussions and proceedings of the bet 
of Agne of Great Bntam (which now number upwards 18,000 
oot particula: vala ractical farming, and a masa of 
35 Hop, Cattle and other Markets of Monday aro 
specially reported in” this ‘ ch, the same evening so 


ia to enro dehvey to comity u ho; fost pont- on: Tuesday 
momin ce 3d., OY p rst a year post fr 


gee W. PIC G ar, Amndel ‘Street, Strand, WeC, 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language. Pdtitics, paterat, 
Saa ei Vanene One, Price 4d , through boo! and a 
37, Southampton treet, Strand, 





totellgence of 
T] 


LA's SEMAINE FI FRANCAISE: Journal Frangaise il 7 


P Angleterre : Politiq Sciences, Arts, Varigt gy toanrad 
Ps oy ta exemple par la la poste, 4}d., en tum alba 


rae franco poste—on an, x85. ; six mous, s, Chex 
ap ee aie gue fice chemina da fer. Dea 
keta 37, Southampton Street, Strand, Londres, W 


LA SEMAINE FRANCAIS). —“‘La Semaine Fran- 
gaise’ has been brought out in Tea a tor the benefit of those English 
readers who may wish to study contemporary French from all Gabe eet of 
view, instead of confining their mading to one particular Gallic 


It certainly merits success.” —- 

LA SEMAINE FRANÇAISE — —“ Tke numbers before 
us are full of good things. . _It will be far better for most than any 
one of the best papers pubbshed i in Pans itself, We are much pleased 


with the character of el and believe it will be highly y valued in ail those 


many | households where French is cultivated. ‘Lhe printing is wall 
very 
TERUS oF SUBSCRIPTIONS . d 
Threa months os e ove me “m om 5 O 
Sol as oe os ove oon ee we 9 
welve ons Eo 


P. 2.01 payables to T. SPANSWICK, at "King Streat, “Covent Garden, we 
Publishing Office, 37, Southampton Street, Strand, W.C. 


NORTH BRITISH, AGRICULTURIST, 

Is the caly Agricultura? Journal in Scotland, and circulates extensively 
ened ta tha wie * of landed property through *scotnnd and 

management o: out an 

the Naber Counties of England. 

Tho ACRICULTURIST ST has also a very considerable circulation on the 
Continent of E ica, Australia, and the Colonies. 

The AGRICULTORI URIST 4 is published every Wednesday afternoon 
time for the evening mails, and contains Ri ofall the®principal Sorin 
and Irish Markets of the weal besides oo reporta of Minaa leid 9E 
the day of publication. 

The Vi ere et ee ea 





eehngs of the Royal tural Soe: 
icultural Society of Ireland, the Hi d Pad 
stern the Scottish Chamber iculture, 

tural Associations thron: Greet Britai 


FOR MICROSCOPIC ne addressing, themselves to Fermers H better medium docs 


Price ad, By p agit. Annual Sahscnptions payable in advfyce, 14% 
Oee a7 ieh Street Satia ye Anderson, Jun., Edinbuygh. 
ee See ESTABLISHED 1883. 


s 
e 


LJ 
Ixxvi 


Now ready, complete in threp vols., 8vo. 


INORGANIC CHEMISTRY. By Prot 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., 
of Owens College, Manchester. With Illustrations, &c. 


Vol. L The NON-METALLIC ELEMENTS 21s 
Vol. IL Part 1—METALS, 18s. 
Vol. IL „Par? 2.—METALSy 18s. [This day. 


“It would be difficult to praise this most valuable Manual 
too highly... ... ‘The arrangement is clear and scientific ; the 
facts gained by modern research are fairly represented and 
pale selected, and the style throughont is singularly lucid.” 
—Landt. P 

“(A most valuable contiibution to the literature of chemistry. 

a e e . The work when finished will afford the most com- 
plete systematic exposition of the existing state of chemical 
science that has yet gppomredgin the English language.”— 
Vahere, . e 

By Prof. ROSCOE, F.R.8. 


LESSONS IN ELEMENTARY CHE- 
MISTRY ; Inorganicand Organic. With numerous Illustra- 


tions. New Edition. Fcap. 8vo. 4s. 6d, 
PRIMER OF CHEMISTRY. With Ilus- 
trations. I8mo, Is. 


By Prof. SCHORLEMMER, F.B.S. 


THE CHEMISTRY OF THE CARBON 
* GOMPOUNDS ; or, Organic Chemistry. With Ilustra- 
tions, 8yo. I45. à 
“ A. better book than this, on organic chemistry, has never 
been written in any language.” —Pharmaceutical Journal, 
“‘Must prove eminently useful to the chemical student,”— 
Atheneum, 


s MACMILLAN AND CO., LONDON. 


” BY LIONEL S. BEALE, F.R.S. 


+ HOW to WORK withthe MICROSCOPE. Fifth Edition. 21s, 
The MICROSCOPE in MEDICINE. Fourth Edition, ars. 
On LIFE afd on VITAL ACTION. 5s. 

BIOPLASM. An Introduction to Physiology and Medicine. 65.62. 

DISEASE GERMS, and onthe FEVERISH STATE, 12s, 6d. 

KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. Third Edition. ass. 

LIFE THEORIES and RELIGIOUS THOUGHT. 5s, 6g, 

The MYSTERY of LIFE. Plates. 35. 6d. 

PROTOPLASM, Third Edition, very much enlarged, ros, 6d 


London: J. & A, CHURCHILL, . 


Now ready. 


NEW TRUTHS in PHYSIOLOGY. By 
EDWIN WOOTON, Fellow of, and Demonstrator of Physiology and 
Psychology to, the Society of Science, Letters, and Art of don. 


Post free, Gja , of the AUTHOR, 19, Great Western Terrace, W. 


R FRIEDLÄNDER & SOHN, 


NATURAL HISTORY BOOKSELLERS, Berlu (Germany), N.W., 
Carlstr., 11, are publishing since,January, 1879, every fortnight, 


NATURZ NOVITATES: NATURAL 
HISTORY NEWS. 


Bibliographic List of the Current Literature of all Nations on Natural 
History and Exact Sqences. 


Price 4s. pep year (24 nrs } post free, Specimen Number gratis on 
application. 





a ee EAE gree a EE 
SCIENTIFIC MATERIALISM AND ° 
ULTINATE CONCEPTIONS. 


An Reamination of the Material Hypothesis.—‘ The anthor’s criticism 
of the Belfast Address and ee ar oration able it must in many respects 
be pronounced.” ‘His dental of the dogma that in matter we have * the 
poe and Potency of every form and quality of life,’ we are with him 

eart and soul.” “Though a stout ment of what is called his 
rialla,” he $ far from identiryi himself with any of the creeds.. > C] 
has blasphemed South ington in the person of some of its chiefs, 
afid has*failed to con Exeter Hall and the tea-tables..—{ Monthly 
Journal % Scienge, October, 1879.) Cloth.’ ros. 6a ea 
ied BICKERS & SON, L&cester Square. e °° 
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Will be ready in January. . 
SOME PROPOŞPITIONS ° 
IN 


ELEMENTARY GEOMETRY. 
By JOHN HARRIS. 
4to, unaform with “ Mecture First on the Circle and Straight Line.” 

Mr. HARRIS desires also to announce that the German 
translation of ‘‘ The Patriarch Jacob” (Treatise on Spiritual 
Science as revealed in the Bible), by KuKtLos, is now ready, 
and that the French and Italian translations are very nearly 
ready. 

A New Year’s Hymn for 1880,” by Kux1os, together with a translation 
of THowas von STILNY’s verses, ‘'Die Welt ist wie em Buch,” may be 


had separately, price 3d , AND WILL BE SENT POST FREE ON RECEIPT OF 34. 
IN PQSTAGE STAMPS INCLOSED TO 


oe 
WERTHEIMER, LEA, & CO., Circus Place, Finsb( 





Just published, prce as. 6d. 


The RISE and DEVELOPMENT of OR- 
GANIC CHEMISTRY. By C. SCHORLEMMER, F.R S$, Pro- 
fessor o£ Organic Chemistry, Owens College. 


J.E CORNISH, 33. Piccadilly, Manchester. 
SIMPKIN, MARSHALL, & CO., London, 


MACMILLAN’S COPY-BOOKS. 


In Two Sizes, viz. * Large post 4to, 4d. each, and post oblong, ed each. 
1, Initiatory Exercises and Short Letters. 
2. Words consisting of Short Letters. 


3. Long Letters, with Words containing 
Long Letters Figures. 





4. Words containing Long Letters. 

4a. Practising and Revising Copy-Book for 
Nos. It 

5. Capitals and Short Half-text. Words 


g with a Capital 
6. Halftext Words beginning with a Capi- 


tal Fy 
7. Smallehand and Halftext, with Capitals 
and Figures. . i 
8 Small-hand and Half-text, with Capitals 
and Figures, sue 
Practising and Revising Copy-Book for 


Nos. 5 to 8 
g. Small-hand Single Head Lines. Figures. 


to. Small-hand Single Head Lines, Figures. 
rz. Small-hand Double Head Lines. 
12, Commercialand ArithmeticalExamples, 


&e. 
12a. Practising and Revising Copy-Books for 
Nos 8 to 12 
Nos. x to 9, and 11, may be had with Goodman’s Patent Sliding Copies. 
Large post 4to, price 6d. each, z 
By a simple device the copies, which are printed upon eps ships, are 
amagi mith a movable attachment, by which they are adjusted so as to 
be directly before the of the pupi at anl poms of hig progress It 
enables hm also to keep kis own faults concealed, with perfect models con- 
stantly in view for imitation. Every experienced teacher knows the advant 
of the slip copy, but itë practical application has never,before been successfully 
accomplished. This feature is secured exclusively to Macmillan’s Copy- 
books under Goodman's patent. A 7 
An inspection of books wntten on the old plan, with copies at the Pead of 


the will show thet the Imesdas® written at the botiem are almost m- 
variably the poorest. The copy has been too far from pupil’s eye to p 


of any practical use, and the result 1s a repetition and exaggeration o: 
errors. 
MACMILLAN & CO., LONDON. 





MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following pnces — . 


so Mine: Fossils, or Rocks, in Mahogany Case with Lock 
and Keyp scientifically arranged .. wae one wee w. roo 
100 do, do. do... 2 00 
200 do è do. do... 4006 
N Belice Collections obtained ONLY Prize Medal for Natural 
Phstory Collectio&s at the Exhibition of 1872. 
e e e 





BRYCE-WRIGHT, | 
Mineralogist, and Expert in Gems and Precious Stones, 


go, GREAT RUSSELL STREET, LONDON, W.C, 
° s 
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SUBSCRIPTIONS TO NATURE 


Yearly e so. we ew 288. 
Half-yearly . . 1. . e e 14S. 6d 
Quarterly . . e e. o . 7S. Ód 

To the Colonies, United Statesy the Continent, and 

all place# within the Postal Union: 
Yearly. s s es e s + 308. 64 
Half-yearly . . . 2. e > I5S. 64 
Quarterly. . . . s... 8S. 
Office ; 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 


LONDON 
-. “Pe THURSDAY, JANUARY 8. 
RovaL Y, at B 30.—Bakerian Lecture, On the Photographic Method 
of, Mapping the least Refrangible End of the Solar Spectrum. Capt. 
ney, F.R.S. 


ROYAL LNstgrution, at 3 —Water and Air: Prof. Tyndall 
LONDON INSTITUTION, gt 7.—The Man of the Caverns: Prof. Loyd 
W. 

MATHEMATICAL Society, at 8—A Theorem in Spherical Trigonometry: 
Prof. Cayley, F.R.S. 

FRIDAY, JANUARY 9 

QUEKETT Mfeaoscortcat CLUB, at 8. 

SUNDAY, JANUARY 11. è 

Sunna» Lecrure Socirry, at 4.—Shakespenre’s “ Merchant of Venice,” 
An Atonement: Moncure D Conway. 

MONDAY, JANUARY ra. 

LONDON INSTITUTION, at 5.—Epiphytes and Parasites: Prof. Bentley. 

GEOGRAPHICAL SOCIETY, at 830. 

MEDICAL Society, at 8. 

TUESDAY, JANUARY 13 
Roya INSTITUTION, at 3.— Physiol of Muscle: Prof. Schafer. _ 
HROPOLOGICAL INSTITUTE, at 8.—~Notes on the Jivaros' Alfred Simson. 
—The Canelos Indians: Alfred Simson —The Cagots: Dr. Hack T 
Wrst LONDON SCIENTIFIC ASSOCIATION, at 8. 
METROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 
WEDNESDAY, JANUARY 14. 

Rovat MıcroscoricaL Socrery, at 8.—A Further Contribution to the 
Knowledge of British Oribandm: A. D. Michael.—Some Remarks on the 
Apertometer: Prof Abbe.—On a Means of Obv.ating the Reflection from 
the Inside of the Body-Tubes of Microscopes : $ W Groves. 

Socisry oF -Axrs, at 8.—Modern Autographic Pointitg Processes: Thos. 


Bolas, 
THURSDAY, JANUARY 15. 
Rovan Socrery, at 8,30. 4 
LINNEAN Society, at 8.—Remarks on the Birds and Mammals introduced 
nto. NN Zealand: H M, Brewer.—Synopsis of Alomem and Yuccoidem : 
J G. ker, 
Roya. INSTITUTION, at 3.~ Modern Architecture: H, H. Statham. 
LONDON INSTITUTION, at 7.—A. Course of Reading in History: Frederic 


Harrison. 
FRIDAY, JANUARY 16, 
ROYAL INSTITUTION, at 9.--Investigations at High Temperatures: Prof. 


Dewar. 
SATURDAY, JANUARY 17. 
ROYAL INSTITUTION, at 3.~Coal; Prof. Rupert Jones. 


LIGHTNING CONDUCTORS, 


Experience, afcumulated since the time of Benjamin Franklin, proves 
conclusrvely that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from he 
destructive elfects of lightmng. 


NEWALL & COS 
PATENT GOPPER LIGHTNING CONDUCTOR, 


As applied &inds of Buildings amd Shippingein all parts of the world 
with unvarying Access, is the aids a Shi Noor Eilectys, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being requir@d, and it costs 
only ons shilling per foot for the standard size, which 1s safe in any storm. 

E. 8. NEWALL & 00., 1390, STRAND, W.C. 
Æ, WATERLOO ROAD, LIVERPOOL. 
68. ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


R. W. NEEVES, 








PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. \ 


` PRICE LIST, FOUR STAMPS.” . 
55,5 SIDMOUTH STREET, LONDON, W.C. 
e e 





NOTICE OF REMOVAL, 
JAMES HOW & CO,, 
SCIENTIFIC INSTRUMENT MAKERS 


73, FARRINGDON ST., LONDON 
(Lats oF 5, Sr. B&inx Sr., ann 2, Foster Lan). 


HOW’S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP 
Rock Sections ind other Objects for the Microscope. 


RUDOLPH KOENIG, 


(DR. PHIL 
MANUFACTURER OF 


ACOUSTICAL * INSTRUMENTS, 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26, RUE DE PONTOISE, 
PRICE LISTS FRER. 


NOW READY, s 
SECOND EDITION, 


GRIFFIN'S . 
CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy Bro, 480 pp., Illustrated with 1,600 Woodcuts. s 
Most Complede and Cheapest List of Agparatus, œ 
JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.C. r 


M. JACKSON & CO,, 
(J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS 


AND 
CHEMICALS. 
SOLE’ AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price sos, per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, E.C. 
ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, & ¢., Ee. 

192, TOTTENHAM COURT ROAD, LONDON, 

D Vision Spectroscopes with adjustable slit and high di i 
in Brasa Case for waistcoat Docket, mjay r Diss, igs ie po aa 
£a ros. With Quarts Lenses, ros. oxtra. Table S for Students, 
trom £3 xos. Ditto, with tah dies dividéd ron 
ciroscopes with ispersive powey equal to 1 
on Brass Stands vith Unversal motion, conipite 1 ` 
oe from 3°40 rod A to H, of light poce, in 
itto, with extra dense flint and a power from 1° td’ 25°, 
£10 ros, Spherometers, in Morocco Case, from £5 tos. 


J 
EAGLE INSURANCE COMPANY, 
79, PALL MALL. ® 
Fox Lives oncy. EsrABiisnen 1bo7. © 
Funds ses me se owe VEA gs 
aas Subscabed Capital ot more thane en ia iman acon 
A orms may thagOffico, or any 
of tim r Aiii , postefres. e 
ORGE HUMPHREYS, Actuary and Secretary. 


case, £§ I0f. 
Ato H, prices 
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INSTANTANEOUS WATER-HEATER. 


FOR LAVATORIES, REFRESHMENT ROOMS, AND 
GENERAL DOMESTIC USE 


Giving instantly a 
continuous supply of 
PURE water, co: a, Jot 
or boiling free pan 
the products of com- 
busticn, and suited for 
all eA, 
ed to han; 
vatcry bow 

















overa a 


poe 26 inches, 
total projection from 
wall, 6 inches. 





Price, with sold 
drawn copper heater 
and brass ges burner, 
in galyanised iron 





CATALOGUES FREE. 


e 


THE SCIOPTICON COMPANY, 


PORTLAND 
STREET, 
LONDON, W. 


5. o. TISLEY & Og, 


OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Chee eaa the tho Coone Figures of Liquid Films under the 


ibrations. 
Being a visible demonstration et pen Natsatory and Molecular Motion of a 
* 

The PHONEIDOSCOPE, with 3 rag Bottle of Solution, Descriptive 

Pamphlet, &c., in Cardboard ‘Box, tes 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

S. C. TISLEY & CO, 17, BROMPTON, ROAD, LONDON, S.W. 

TELEPHONIG ELECTRICITY. All Materials supplied for experi- 
mental purposes. 





172, 


Price Lists F Eeri ei Acoustic Apparatus, with Drawings and 


Description of the Harinoncocragh, Post Free, 2d. 
In Packets and Tins Pur? 
“Jf properly Srepared, there 1f no nicer 
ec EXTRAC 
edited aig 


ERYS GOLD MEDAL, 
Cocoa only, with the super- 
g mona a ws pregaration of 
J. 8. FRY & SONS, Bristol and Lostidh. “* 





PARIS EXHIBITION. 
COCOA Crony wih ten 
Water, and Air, 


SWIFT & SON, 


i OPTICIANS. 


Messrs. SWIFT'S CHALLENGE 
BINOCULAR & MONOCULAR 









£14 to £18 128. 


Catalogue of Microscopes and other 
Accesaxrios for Stamp. Also one of 


Objects on T 


UNIVERSITY 


so OPTICAL WORKS 
=. UNIVERSITY STREET, 
a LONDON, WC. 


r M 


DARTON’S COMBINED 


CLOCK-BAROMETER, 
In carved oak frame. 


Clock has jewelled 8-day movement, and will go 
in any pemtion, Aneroid 1s of the best finish, and 
guaranteed accurate. Sent sbfely packed on receipt 
of P.O Order for sos., or with carved Thermometer 
cn dial, sss 

Self-registerng Day and Night Thermometer, in 
Japaned Gare, with Magnet for cut-door purposes, 

Tos. 
} wee Tested L st of varicus Designs m Clock- 
Barometers and Thermometers, post free on applica- 

uon 


The Trade suppled 


F. DARTON & CO., 
4s, St Jobn Street, West Smithfield. 


BALANCES, 


ANALYTICAL AND Ao ATON 
SPECIALITY— 
THE NEW IMPROVED 
SHORT-BEAMED ANALYTICAL BALANCES, 








OTTO WOLTERS, 
35, UP MARYLEBONE ST., PORTLAND PL., LONDON, W. 


FRANCIS & 00.9 Tkt toso 
ELECTRI 


Electric and Indica- 
“ For instruments and stores of good 


tors, Fire, Burglar 
Alarms, Cafbons, Porous 
and sound workmanship they are to 
be commended.’’—FaraDay 


Cells, Se, e n and Gene- 
e 
FRANCIS & COMPY., Eagle Telegraph WortẹgfLondon, ne 


e Orrices .—s2, Harron Garprn, E.G 


Catalogue Three Stamps. 


DIAMONDS AND OTHER PRECIOUS 
STONES, cr festa to GENUINENESS, PURITY, 








and VALUE— Brycæ Wricu®, go, Great Russell Street, Landon. 








Is sri Cure for all Disorders of the LIVER, STOMACH 
AND BOWENS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, anà ig unequalled in Female Complaints, 
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: 4. 
i ADVERTISING. 
C. H MAY & CO., 


GENERAL ADVERTISING OFFICES, 
78, GRACECHURCH STREET, LONDON, E.C. 
7 (The only Address. \p 
ESTABLISHED 1846. 


Adverusements of every description received for insertion in all News- 
papers, Magannes, Reviews, &c., at the same rates as at the offices of the 


pa 

Eatunates for General Advertising. Reduction for a series. 

Liberal terms to large advertisers. 

Advernsements are also received for all newspapers, which may be ad- 
dered, to these Offices, without extra charge, aod replies forwarded, if 


eee H MAY & CO., having special communication with the leading news- 
pay e umos daily, can guarantee the utmost promptitude and correct- 
ness of i 10n to al! Advertisements entrusted to them. 
The Press Manual for 1879, containing a complete List of Newspapers 
published in the United Kingdom. Post free, 62. 








MICROSCOPES and BALANCESasMADE 
byW. STONE, 44, Gloucester Street Holborn, late Maker to an eminent 
firm), are the best and 31s. Box BALANCE, 
warranted to turn One TH ENTIETE OF OF x GRAIN: or 4os, 
Microscope. Price List of Balances (Illustrated) post free, 

eens 
Price 10. MONTHLY. 


MACMILLAN’S MAGAZINE 


FOR JANUARY, 1880. 


CONTENTS. 
eee pee Wall not when He May.” By Mrs. Oliphant. 


a ~~‘ Bisclaveret . a Breton Romance ”” Byd Maurice Kingsley. 
—Tafe at High Pressure” By Rev W. G. Blanae, D 
4‘ Sur Walter Trevelyan’s Wine Cellar ” By Dr. B W. Richardson, 
5 —t Endowed Charities and Pauper.sm.” By Rev. H.’G. Robinson. t 
6—-‘' Dustyards ** By the Hon. Sophia M. Palmer. 
——“ Parhament without Parties r y W. T. Thornton, C.B. 
w‘ John Thadeus Delane,” 
MACMILLAN & CO, LONDON. 





“Chapters 





On the rst of overy Month, price S 


ixpegce. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited tby r Joen To T. CarenatoW, 


lone £ Power, M.D. 


Faxperick Boxp, F 
D Weir, F.L. S. 


zs 
Kowarp A. Firen, ys L.S. 
E. ES aml 
Tne Keino rapti was ones, for Mee purpose, Pe diffusing information 
with regard to the science gen y, aud espe respecting Insects in- 
jurious to Farm or Garden ; for Recording th a Coe of Rarities: and 
for Pigunng Varieties. Monthly Lists of tha Cann and are 


meee oP 
Interesting articles on all branches of the science by, leading entomologists. 
Lc cincame attention is given to the printing of the Woopcur 
which are numerous, There are occasionally COLOURED PLATES. 
SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court, 





; g On the 1st of every Month. 
THE JOURNAL OF BOTANY, 
° BRITISH AND FOREIGN. 
New Series. Edited by Huxnry Trimex, M B F.L.S., British Museum ; 


‘Asaisted by S. Le M. Moons, F.L.S , Ro.yal Herbarium, Kew. 


Corxrsnts.—Onginal Articles by leadin Botanists —Extracts, and 
No of Books and Memours.—Articles in Journals.—Botanical News.— 
Proceedings of Sociehes 





Prce ts. a Subscription for Onf Year, paydbic in advance, ras. 
London. , NEWMAN, & CO., 54, Hatton Garden, E.C. 
THE “HANSA,” 

Pobhshed since r H an ; is the only independent professional 

wati 


paper in Germany, 9 eze usiyely to Maritime Objects. Essays, 
tuques, Renews Ri eports, Advertisements, Strict oye kept upon the deve- 
lopment of Manume Affairs in every @espect, Every second Sunday one 
Number ın şto at least; frequent plemeni and ipea Sah 


ni an preceding ' numbers of year formshed subseguentl. 
r rewela months, "Advertisements 4d i a lme, widely oe 
paper aan mee tnd, Dignan for 3, a Mer p Ateewalh ai a ce oes 
eyer An reckmann srera 2 
W. v. Preepen, M.R., bara, Alexander Pied 
"Eee 





The MORPHOLOGY of the SKULL. „By 


Surgens, and G. T BETTANY, B Sc., Lecturer on Botany in wi : 
Hospital Medical School. Illustrated. Crown Bvo. 10s. 6d. 
BIACMILLAN & CO., London. 
. hd è 
s °’ e 


NATURE 


ar 


Ixxtx 


Now ready, price gs 6¢., Vol II., No IV., of 
` THE 3 
JOURNAL OF PHYSIOLOGY. 
unrin © 


With the co-opebasjon in England of 
Prof A. GAMGEE, FRS. Prof W. RUTHERFORD, FR.S, Prof. 
J. BURDOMSANDERSON, F.R S, 
And mn America of 
Prof. H. P BOWDITCH, Prof H. N. MARTIN, Prof. H.C WOOD, _ 
3 BY 


MICHAEL FOSTER, MD., F.R.S. 


Contents 9 

On the Relntive Paralysing Action of Atropia and Pulocarpine on the Heart. 
By Sydney Ringer and E A. Morshgad 

Concerning tihe Action of Comm Ea ia Saphire of Atropia, Brogide of 
Conia, and Sulphate” of Nicotine on Muse! rritabulity By thesame. 

On the Changes in Serous Glands during Spree By J Langley 

On the Changes in Pepsin-forming Glands during Secretion y 7 N 
Tousen fad and H Sewall 

The Physio! Jogical Action of Heat. By B. F. Lautenbach, Part IL 


MACMILLAN & CO., LONDON, 


Just published, in extra fcap. 8vo, price 4s, Sd, . 


With Coloured Diagram: of of the Spectra of the Metals of the Alkalies ang. 
Alkaline Earth, and Illustrations. 


BLOWPIPE ANALYSIS: 


By J. LANDAUER. 


Authorised English pidon by James Tarton and WILLIAM E. Kay, 
f the Owens College, Af ester 


The present denn Translation contains the Author's latest Corrections 
and Additions, and has been pnnted under lus mal su 
Amongst the additions will be found the, Author’ s Systematic Course of 
Analysis, an extended description of Bunten's Flame Reactions, te For 
aoe wth Aluminum Plate proposed by Ross @ a substitute for 


_ CONTENTS. ' 
Preface w 
Examples fr] Practice; 


T of Biom 

riae pa of lowpipe Analysis. 
Bues 3 Flame R 
Special Eraninatisa p "Certain Elements in Combination, 
pees Examination of Compound Inorganic Substances. 

Condensed View of the Blowpipe Reactions. 
Tabular View of the Behaviour of the Earth, Alkelis, and “Metallic Oxides, 
oe alone and with Reagents, before the Blowpipe. 
ex 


ze- a 


MACMILLAN & CO., LONDON. 
7 Extra fcap. 8vo, 34. 6d. 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc, Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With {lustrations. 


MACMILLAN & CO., London. 











~ Just published, in fcap. 8vo, price 3s. 6d. 
SOUND: ELEMENTARY LESSONS ON. 


By Dr. W. H STONE, Lecturer on Physics at St. Thomas’s Hospital. 
With numerous Illustrations 


This is an excellent Put also text*book, well adapted for students of the 
Science and Art Clases. nes t also of considerable value to those who desire 
to do something more The student of acoustics will find ita 
very acceptable help, ne a _mtepring-aton o to the more elaborate works on 
the subject, while musician will find in its pages information which ma; 
be or great assistance to man the acquisition of his art.” — Eng 


MACMILLAN & CO, LONDON.» 





To be published early in Octgher. _ 


STUDIES on FERMENTATION. The 


Diseases of Beer: their Causes aud the Megps of Preventing them. 
By L. PASTEUR. A Translanon of “ Etudes sur la Bière,” with 
Notes, Illustrations, &. By F. FaoLenmr and D. Œ Ross, B.A. 


e 8y¥0. © 
MACMILLAN & CO., LONDON, ° 








Qy JOHN FISKE, M.A, LLB. e 
OUTLINES of COSMIC PHILOSOPHY, 
basedgon the Doctrine of Evolution, with Criticisms on the Positive 


Pelogopby avols. 8vo ass e . 


se PACMIILAN & CO., London, 
ry 
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` This day, in crown 8vo, price ros. 6d. 


“THE MECHANICAL THEORY OF HEAT. 


e 


7". BY R CLAUSIUS 
- Translated by WALTER R. BROWNE, M.A., Late Fellow of Trinity College, Cambridge. 
MACMILLAN AND CO., LONDON. 





PAT.ERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 
New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire, Post free. 


Complete Sets of Phgsical Apparatus for Science Primers s and all the Ph Teat-books Schools and Coll 
Siemens and sof Phasil App Machjnes and Lam ysical Tex in use in an eges. 


Schools supplied with Apparatus as per Science an pes Det, ents’ Requirements in the Sections of Light, Heat, Sound, and Electrica” 
Electric Signals for for Housgs, Heels, os Colliery Signals, tning Conductors, Gower and other Patent Telepho hones. 


e . 
EDWARD PATERSON, ° 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
IMustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps. 
z e 


WwW. LADD & CO, : 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), 
. Ir, AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELBCTRICAL MACHINES, with 4 to 24 Plates. Immediately available m any condition ofthe atmosphere, 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Physical Apparatus of every Description, 
ILLUSTRATED CATALOGUE, SIXPENCE, 





- GEGENBAUR'S COMPARATIVE ANATOMY. 
A Translation by F. JEFFREY BELL, B.A. 


REVISED WITH PREFACE BY PROF. E. RAY LANKESTER, F.R.S. 
em With numerous Illustrations, Medium 8vo. 21s. 





MACMILLAN & CO., LONDON. 





Ready this day, price 21s., 


STUDIES ON FERMENTATION. 


The Diseases of Beer: their Causes and the Means of Påventing them. 


i 
3 BY L. PASTEUR. ', ' 
A Translation of “Études Sur la Bière,” with Notes, Illustrations, &e By F. FAUBKNER and D. C. ROBB, B.A. 8yo. 
Ie MACMILLAN AND CO., LONDON. ' bs 





THIRD EDITION, Revised, 8yo, 215, 


TEXT-BOOK OF .PHYSI0£04Y, i 


By MICHAEL FOSTER, M.D., F.R.S. With Illustrations. s aie f 
“ Tt ig not often that medical literature is enriched by a book which pyomises to be of such permanent value.”—Jritish 
Medical Fournal, 
‘One of the best text: -books of physiology extant gaeat, 





ELEMENTS OF EMBRYOLOGY. j : 


By MICHAEL FOSTER, M.D., F.R.S., and F. M. BALFOUR, M.A. Part I. Crown 8vo, 7s, 6d. 


ELEMENTARY PRACTICAL PHYSIOLOGY. e . ° . j 


, By MICHQEL FOSTER, M.D., F.R.S., and } N. LANGLEY, B.A. Crown 8yo. 6s 


ee e MACMILLAN AND C®., LONDON. ° 
Printed by *atacutiian 4 Axp TAYLOR, at 7 and 8, reag Street Hif, Queen Victoria Street, in the City of Tondon; and published by 


cMIBLAN AND Co.,@at the ce, agtan® 30,@Bedford Street, Covent Garden.THuRsDAY, January 8, 1880. 
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° To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 
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PRELIMINARY SCIENTIFIC EXAMINATION, 


UNIVERSITY OF LONDON. 


A Class, open to others than Students of the Hospital, in all the Subjects 
and Practical Work for this Exammation, will begu at ST. BARTHOLO- 
MEW’S HOSPITAL, on January xsth, and will be continued til the 
Examination in July. Fee Gincluding chemicals) to Students, £8 85.; to 
others, £10 xos., fora single subject, £3 32. 

.. For particulars appl , persona y or by letter, to the Warpay, The Col- 
loge, St. Bartholomet/s Hospital, London, E.C. A Handbook, forwarded 
on application, 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL ¥ROFESSORSHIB. 


The Council invite Applications for the Chair of Chemistry. 
6300, with a share of the Students’ Fees, Applications, with license 
to be sent not later than gth February, 1880, 

Further information may be obtained from the PRINCIPAL, on application 
to EDWARD STOCK, M.R.C $, Secretary. 








ROYAL SCHOOL OF MINES. 

Dr FRANKELAND, D.C L., F.R.S., will commence a course of Thirty 
Lectures on Organic Chemistry, at South Kensington on Alonday neat, the 
rgth instant, at 10 o’clock a.m, to be continued on each suc 
Wednesday, Friday, and Monday at the same hour. Fee £3, cr to those 
who have attended the Inorganic Course £2. 


F. W. RUDLER, Registrar. 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON, commencing at Four o'clock precuely. Sunday, 
January 18.—Rev J. F, Baxe, MA, FGS., on “The Ancient 
Subsenpiion, Gi Heruect ae the Dore One Penny, Spenco, and 
ption, £1. ent at e Penny, Sucpence, an 
sents) One Shilling. 





(reserved 





ROYAL POLYTE NIC.—CLASSES for 
the prepatQi8n of Students for Univermty Examinations, undar the 
direction of EDWARD B. AVELING, D.Sc, FLS. London Unt- 
versity Matriculation, rst and and B.Sc., Prehminary @clentific M.B. 
Botany, Physiology, Chemistry, Al the work practical. 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruqyion in the ancient, but especially in® 
the modern, languages, mathematics, and natural sciences 

For Prospectus aud further culars apply to Dr, Leoxgann Scamitz, 

LL D., 26, Belsize Park Gardens, London, N W., or to tHe Head-Master, 

Mr. A. F. ANDRESEN, Hoftwyl. 


TO MICROSCOPISTS. 


. 
Marine Alge laden with Diatoms ; beautiful Filaments of Diatorfs, each 








xs. per tube. Pure gathenng of Biddulfhra ; Aijuviug containing Trice 
ratinm foous and good ‘oramunifera, each 64 per a Ae The Pour for 
as 6d. post frèa.— W. SHRUBSOLE, Jun , Sheerness-ontSea. e 
. = A 
e* s 
° r 


BROWNING'S 73:e 
ASTRONOMICAL TELESCOPES, 


Reduced List of Prices of these Telescopes Free. 


The EDUCATIONAL REFLECTING JELE- 
SCOPE, with Silvered Glass, Mirror 4} in. diameter, 
5 ft. focus, mounted on a Parallactic Stangl for following 
the heavenly bodies with one motion by means of an 
endless driving-screw and Hook's jot, with two eye- 


Pee ORICE £22 0s. Oa.” 


Powers can be used up to 400 diameters on many 
stars with advantage. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER 
7 TO H.M. GOVERNMENT, 


63, STRAND, W.C., LONDON. 
Aftcroscopes, Spectroscopes, Spectacles, &., &*¢. 


MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


e 
Prize Medal twarded for Excellence, Variety, &c. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, Londen, N, 


MINERALOGY AND GEOLOGY. 


Collections of goo Specimens in Cahinets, specially adapted for-Students 
and Teachers, price 42s ; er Collections at sameo gate. These Colec- 
trons are ised with success by nearly all logical science teachers in the 
United Kingdom Single Specimens and every requisite of ES R. 
GREGORY, Geologists’ Reposit and 3 , 88, Charlotte Street, 
Fitzroy Square. See new Lists of ections, new List of Apparatus, &e 
Established 22 years if Lofdon. 


Oo ne 
DIATOMS IN THE LONDON CLAY. 
7 W. I. SHRUBSOLE, F.G.5.,, 


exs-on-Sen, 
Begs to announce that these interesting Fossils, re@tntly discovered by him 
will be shown at the Annual Meeting om the Geologists Assocation on 
February 6th, after which date he will prepared to supply ocks of Lon- 
don Clay with the Diatoms za sin at 5s. an® es. 6d, each, ‘ders orn be 
booked et once, and will be executed in rotation, A 
. . 
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Sale bp Auction. 
Scientific and Miscellaneous Property, 
J. C. STEVENS will Sell by Auction, 
8, Kaing*Steet, Covent Garden, on FRIDAY, 
joey seers Pcp e 
co of Lenss er, an 
other good makers TNA etais Lanterns and Slides, Microstopes 
jects for same, Telescopes, Oper®and Race Glasses, Self- acting 
Pie, Model Lh eager other ane Srereoscopes and 
es, te Bagatelle Table etarium, and a v: Q 
miscellaneous articles. ? — pes 
May be viewed after Two o'clock the Day prior, the Morning of Sale, and 
Catalogues had. 


MINERALOGY AND GEOLOGY. 


yS ecimens in nt he with their uses described, 4s. 40 Specimens 
in Cabinet, a and i key, 7 7, ys 0d, Collection containing 100 
Specimens of Minerals, R Foot: ia Mahogan Cabinet with lock 
and LenS Collection cacti 100 Briush Fossils, in Mahogany Cabinet, 
with | key, ie Tos sete containifg’ 100 British Rocks, in 


yao eed th lock an ara 
weet Stat ALS OF CADOLINIER? ERULFINE, GARNETS— 
ORANGITE, THORITE, AND EUXENITE FOR CHEMICAL 
PURPOSES. 
BLOWPIPE CASES, HAMMERS, CHISELS, AND CRYSTAL 
Catalogues free. 





HOLDERS. 
° SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C. 


The Next Course of Ten Lessons on Mineralogy will commence Wednes- 
day, 21st January, at 7.30. Fee for Course, ros. 


SBINE” THE NEW MINERAL, “VESBINE ” 
for Vesbiate of Coppen) a peste Green Mmeral containing the new 
etalloid Element VESBI find; only 2 few Spe 

very fe MINERS AS OCIATION 10s. 6d. BLOWPIPE 
ARATUS (Sole Age an. The STUDENT AND TEACHER’S 
ELEMENTAR Y CoLLE ION, pum zoo Species of charac- 
go Pn inerals. ECAI convenient 

Toil with a eee beara io correct name and locality 
gue. The whole contained Ris a cal Collect (lock-up) Cabinet 
with ci Complete, price £3 3s. tions Be Manan: 
e coh C. o Cabinets, Show: ae Fittings designed Probable 
time necessary to the formaton of an efo useum sup- 
on selene a HOMAS J. DOWNING (Geologia, &c ), 38, 

treet, 


a. —In the orean e the SID: 





scarce. 





a ection of speci oa 4 
TENN TCD Stand), Teach cacher e of Saia at King’s College, 
llections are supplied 

ine aromas t Causes — 
roo Specimens, in Cabinet, with 3 Trays see se 
200 Sperimens, in Cabinet, with 5 Trays se se s 
300 Specimens, in Cabinet, witty Drawers s. se 
490 rar in Cabinet, with 13 Drawers se ee 21 0 
‘ore extenstve Collections at 50 to 5,000 Guineas each. 


THE QUARTERLY REVIEW, 
No, 297, will be published on SATURDAY, January 17th. 
Contents. 
L—LORD BOLINGBROKE. 
Il.—THE PROGRESS OF TASTE. 
O1.—BISHOP WILBERFORCE. 
IV.—THE SUCCESSORS OF ALEXANDER, AND GREEK 
CIVILIZATION IN fen BAST. 
V.—PRINCE METTERN 
vE —THE ROMANCE OF MODERN TRAVEL. 
VIL—MR. BRIGHT AND THE DUKE OF SOMERSET ON 
MONARCHY AND DEMOCRACY. 
VIIL.—THE CREDENTIALS OF THE OPPOSITION. 


JOHN MURRAY, Albemarle Street. 


Og the rst of avery Month, price One Shilling. 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Serles. Edited by J. E, HARTING, Fel.Sq F.Z.S., Member of the 
Britis Ormthologists’ Union ; contains 
Original articles by airo maturalists In every braich of zoology ; 
“babits of animals; denval and departure of migratory ocrirtence 
of rare birds; distribution and migration of Bntush pairs fish; n 
or rare marine fish ; local aquana; British reptiles; Bntish land and fresh- 
water mollusca, withtremarks on the haunts and habits of the species aie 
other matteraot eral inteéfest to those who delight in natural h 
cohen gsm Linnean, 4 Zoplogical, and Entomological Societies. Reviews 
ccasional translations from ma foreign zoological 
Jooris of important and erete articles in vanous bran 
ere are eccasiofal woo e 
JOHN TAN VOORST, 1.@Patemoser Rows ° "e 





LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPI’ an® NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B has last week sent out to his subscribers Larval Crabs (Carcinus 
manas, the Shore Crab),in i. the earliest Z ea stage, with drawing and 
description, Some youngfresh-water Polyma, Cristatel/a q@xcedo, have 
just emerged from the statoblasts or winter eggs in one of his aquaria. 

Weekly announcements will be made m tms place of organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 12. 


Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO oF DRAWINGS, ONE SHILLING. 


Now ready, Part VIII., January, 1880, price 32. 6d. 


BRAIN: ; 
A JOURNAL OF NEUROLOGY. 


EDITED BY 


Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, AND 
HUGHLINGS-JACKSON. 


Contents. 

ORIGINAL ArricLess— 

Chronic Morphinish. By H Obersteiner, M.D. 

Illustrations of the Diseases of the Pons Varohi. B 

On the Ongin of Tetanus. By apart 

Heredity and Crime in Epileptic Crim 
Lond. 

Criricat Dicests AND Noticzs or Booxs.— 
Balfour’s Defence of Philosophical Doubts By J.C Buckaill M.D. 
Calderwood’s Relations of Mind and Bram. By W: W, Ireland, M.D 
Müller on the Acute Antenor Polomyelits or the Adult. By A. de 

Watteville, M A, B.Sc. 

CLINICAL Cases '— 

Five of Disease of the Brain, Aa Charles K Milla. 

Cases of Intracranial Tumour. By James ches M.D., Manchester. 

A Case of Hemiplegia due to Wasting of Cerebral ‘Convolutions, By 
Francis Warmer, M D., M.R.C P., and Fletcher Beach, M B, 
M.R CP. 

ABSTRACTS OF BRITISH AND FOREIGN JOURNALS '= ` 
On the Sensory Cenrres of the Cortex Cerebri udani and Tamburini} 

By W. W. Ireland, M D. 

On a Case of Progressive Muscular Atrophy, &c. (Erb and Schultze); 

Concusmon of the opinal Cord (Obersteiner); Localisation of Atrophic 
Spinal Paralyses (Remak). By A de Watteville, 
2s Se 


W. R. Gowers, M.D, 
WR Gowers? 
enry Clarke, L R C.P. 


On the Structure of the Cortex Cerebri (Stricker and Unger 
and Atrophy of the Cornu Ammonis ın Epilepsy ; 

epsy y H. Obereener; M D. 

On Enl Pathological Anatomy of 


Hydrophobia (Weler); On Combined 
pacer of the Spinal Tracts (Westphal). ay Wy - Dodds, M.D. 
© 
Head Measurements (Wight) By Crochi 


Genera] Paralysis amongst Negroes By Tobe tos ‘Lawson, MB 
MACMILLAN & CO., London. 





Now ready, Vol. XIV., Part II., January, 188 
THE JOURNAL OF 


ANATOMY AND PHYSLOLOGY 
NORMAL AND PATHOLOGICAL: 


CONDUCTED BY 
Profs. HUMPHRY, TURNER, MKENDRICK, & Dr. CREIGHTON, 


Contents. 
x. Intrinsic Muscles of the Marmpial Hand By A. H. Youngs M.B. 
(Plate VII. 
a. Myology of 


vert Civetta, By'A- H. Yo Me 
è 7 w RES, 


i of Ly By D. H. Hamilton, M.B. 


I.) 
5. Contributions to Pathology of Internal Ear, T P. M‘Bride, M.B. 


ation. ByG T. Daan D: 
& Two Cases of Lesion of ‘lem phenoidal Lobe of Brain. By J. 
Carm L MD., dD, anion M B: W. OR st D: 
Two Cas@s of Striated yo-Sarcoma of Kidney. ner, 
FA uence and Duration of Cardiac Movements. by G Gibson 
B. (Phte XI. 2 
. Fota} Membranes of Eland (Orvas ga"), ; 
HA Notes on Dissection of a Second Negro. 
1%. Yew Abnormalicry in connection with viai Artery By R. J. 
Andergon 


M.D. 
I4 r Doropmant of Wool on Comea o£ » Sheep. By J. G. Garson, 


, 


BY Proe Tam Tumer. 


chezeof zoology. ®. Notices | off Books. z 


MACMILLAN & CO, Londen and Cambridge. 
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Now ready, pnee 5s 67, Vol LT, No. IV., of 
THE 


PEE OF PHYSIOLOGY. 


EDITED 
With the co-operation in England of 


Prof A, ofucee, FRS, Prf W RUTHERFORD, F R.S, Prof 
J.B URDON-SANDERSON, F.R.S, 


And in America of 
Prof. H, P BOWDITCH, Prof. H. N. MARTIN, Prof. H.C WOOD, 
BY 


MICHAEL FOSTER, M.D, F.R.S. 


CONTENTS. 
On EP Ralgtive Paralysing Achion a f Atopia and Pilocarpine on the Heart, 
By Sydney Ringer and E A 
Concerning a Action of ct, EAT dul te of Atropi Ponida of 
Conia, and Sulphate of Nicotine on M Irritabils esame. 


On the Changes in Serous Glands during Secretion By J ley. 

On the Changes in Pepsim-forming Glands dming Secretion yjJN 
ey and H. Sewall 

The Physiological Action of Heat. By B F. Lautenbach Part II 


MACMILLAN & CO, LONDON. 
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nterested in popisom, facom fares, feun banin sad othon 


o a Be ito a very conaderáble cirenlatina otis 
tinent g 0} enca, ustralia, a Colonies, 

The AG RICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Markets of the week, besides telegraphic reports of those held on 
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and all the cipal 
and Ireland. ies 

For Advertisers oe themselves to Farmers « better medium docs 
iial Sects, payable in advance, 14r. 


cratic a ras te a Acacias, Jun., Edinburgh. 
EsTABLISHED 1843. 


ot 

Sese 
thet 

Post-Office O 








On the rst of every Month 
THE JOURNAL OF BOTANY, 


BRITISH AND FORBIGN:. 
New Series, Edited by Henry Trimen, M B F.L.S., British Museum; 
Assisted by S Le M. Moors, F.L.S., Ro.yal Herbarium, Kew. 


Conrstrs.—Original Articles by leadın, Botanista er get and 
Notices of Books and Memours.—Articks in Journals,—Botanical News — 
Proceedings of Societies 

Price 1s. 3d. Subscription for One Year, payable m advance, ras. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


Of the 1st of every Month, price Sixpence, 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
Frepgericx Bonn, F.Z.S San, A. Power, M.D. 
AN 





Eswarn A, Frreu, F.L.S. Jano WE ELS: 
F. BUCHAN. 

eee Entomol tass founded for is pare purpose oe È sng information 
th regard to the science generally, a Insects in- 
jurious to Farm or Gardeny be cords ding the tume of ties; and 
for Ee Varieties. Monthly Lists of Duplicates and Desiderata are 


P nteresng ridas as on all branches of the science by lea: e 
Especial attention is given to the printing of the WOODCUT ILLUSTRATIONS, 
which are numerous, There ara y COLOURED PLATES. 


SIMPKIN, MARSHALL, andeCO., Stationers’ Hall Court. 
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MR. OAKLEY COLES’ WORKS. 


In preparation, Third Edition, demy 8vo. 
DEFORMITIES OF THE MOUTH, their Mechanical 
Treatment. With an A of Illustrative Cases London: 
Churchill, New Burlington Street. e « 
ÖPINIONS OF THE Press on TM: First AND SECOND EDITIONS. 
LANCET, November 28, 1868.—'@he work is full of useful i 
. e » of every day utility to the practitioner.’”” 
"LANCET, uly 16, 1870 —®' The Second Edition of this work shows 
a the author continued to devote himself with zeal to the i investigahon 
and treatment of a hot interesting class of cases, Wo recommend the 
work to the study of Surgeons and Dentists.’’ 
BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870. 
—*‘ The Second Edinon bears u n its ges the most satisfai 
of the industry and zeal with w. folk up the stud: aad peas: 
tice of the specialty he has devoted eira with so much success... - . .- 
Altogother we must heartily congratulate Mr, Goles on this creditable com- 
pletion of a work which cangot but redound to his credit, wherever it is 
known."* 
A MANUAL OF DENTAL MECHANICS, With 
x50 Illustrations. Churchill, New Burlington Gtreet. 


OPFIXION OF THE Press. 

AMERICAN DENTAL REGISTER, November, 1874 —“ The 
work we regard as a very valuable one to the student, and, indeed, for the 
Practitioner. Itshould be in every Dentist's library.’’ 

NOTES FOR DENTAL STUDENTS. 2s. 6a 
Butcher, 4, Crane-court, Fleet Street. 


OPINION OF THs Pres 
_ BRITISH JO TENAR OF DENTAL SCIENCE, pums, 1876. 
ue 


a aa a ee 
to pert ploma. ..... e there wiil 
soon be a Second ‘dbion needed.” ps 


THE DOCTOR, September, 1876.—‘Carefully arranged and very 
complete Indeed they seem to try to take in rather more than ient fr 
Dental students. . . We have no other fault to fnd with this note-book, 
which appears a model of what suche work should be. 


THE MOUTH AND TEETH DURING PREG. 
NANCY. R permission from the Transactions of the 
Odontologica] Bocieiy. 31. Price 1s. 6d. London: Wyman and 

Sons, Great Queen ey. Br: 
OPINION OF THE PRESS, 

THE BRITISH MEDICAL TEURNAL —“ The ree his 
evidently paid connderable attention to subject, at- „ves many usefyl 
hunts as to the management and relic£ of the distiesnMg toothache and 
neuralgia complicanng pregona Ea on treatment ape 
practical, and will repay perusal ..... e practitioner will do well to» 
carry out the eaeetions offered by the pre i 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 
S Maa REE FE Er, 
T. STAINTON, F.R.S, 
Paved fy 1864, contains standard articles and notes 
on ll rubjers connected mith Entomology and especially on the Insects o 


wBubsespoon Six Shillings per Volume, post free. The volumes com- 
une number in each year. 
vals. L toV ngly bound m cloth) may be obtained by purchasers cf 
tho entire set to date, at the increased pice or zo tos. 


each ; the succeeding 
vols, may be had ely or together, at 
London: JOHN VAN VOORST, 1, ig enter Row. 
NB &c., should be sent to the Editors at the abore 


THE BREWERS’ GUARDIAN: 
Fea ening, Legni, and Pariusaentary hiaten. 


REVER or THE MALT AND Hop TRADES; AND WINS AND SPIRIT Trai 
Recoxy, 


The Oggan of th® Country Brewer, 
“The Brewers’ Guardian ”’ is published on the evenings of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests. 
Š ay chem 16s. 6d. per annum, post froe, Sating from a3 any quarter-day. 
a “Offices — 5, B ond, Court, Walbrook, Landen E.C. 


THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
“AGRICULTURE JOURNAL 





AND F RS’ CHROWICLE, 
Edited by Jona ALGERNON Cramm; ny to tho Central Chamber 
Devotes attention to the discussions and of the Chamber 


of Api are ot con Britain (which now aun 
mem wing oñ papers on 
ai cular teak sascaiafse 

Hop, ry Markets £ Monday aro 
ournal, whi sche deeliched th the same evening to 


LX Fy Spe ek country subscribers first post ox on Tuesday 
Riaad tar ae st; ye ong 


Seep, Strand, W.C, 
e 
e 


, and a mass of 
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- NOTICE.” 


EXTRA NUMBER OF NATURE. 


Durifig the first week in Febriary will be published an, en “nuniber of 


*. sNATURE, oo 0o 


ʻ“ Containing a Portrait, engraved on Steel by. ok : of 7 i r roe 


JEAN .BAPTISTE ` 


ANDRE. DUMAS, 


With a F iland Detailed Account of his Life and Work, by DR. A. HOFMANN, of Berlin. 
This Extra Number ‘will contain upwards: of 80 Columns of Matter. The price'will be ° ø 


- OFFICE: 29, 


SCIENTIFIC MATERIALISM AND 
ULTIMATE CONCEPTIONS. 


main issu ly original 
Journal of Science, aber, 1879- ‘Cloth. Tos, 
BICKERS & SON? Leicester Sanare: 





Just published, price as. 6d. 


The RISE and DEVELOPMENT of OR- 
e GAMIC CHEMISTRY. By.C. SCHORLEM MER, F R.S, Pro- 
® fessor of Organic Chemistry, Owens College. 


CORNISH, a3 , Piccadilly, Manchester. 
GUAPRIN, MARSHALT, & CO London, 


` R. FRIEDLÄNDER & SOHN, 


NATURAL HISTORY BOOKSELLERS, Berbn (Germany), N.W., 
Carlstr., 11, are publishing since January, 1879, every fortnight, 


NATURÆ NOVITATES: NATURAL 
HISTORY NEWS. 


B.bliographic List of the Current Literature of all Nations on Natural 
Hustory and Exact Sciences, 


Price 4s. per year (24 nrs.) post free. Specimen Number gratis on 
application. 


Just published, price xs, 


ETHERSPHERES, a VERA CAUSA in 
NATURAL PHILOSOPHY; with Special Application to the Theoy 
of Heat. Read before the British Association at Sheffield by S 
EARNSHA 


> 


PAWSON & BRAILSFORD, Sheffield. 


LA SEMAINE FRANÇAISE: 
Newspaper and Review in the French Language. Polti iterature, 
Science, Art, Varieties, Notes. Price 4d. , thro booksellers, and at 
the railway bookstalls, Office, 37, »  Gootbampron treet, Strand, W C. 

LA SEMAINE FRANCAISE: Joumal Française pour 
l'Angleterre : Politique, Li , Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 4łd., on um 
ment franco par le poste—tin an, IBS. ; ma mois; a gd. Prix 4d., chee 
hele gig nor ior mg aux garos des chemins de oa 

LA SEMAIŅE E FRANCA! AISE Eek ‘La Semaine Fran- 
çaise’ has been brought out ene for the benefit of those English 
readers who may to study contemporary French from ail points of 
view, instead of con fing their reading to one particular Gallic print. 
It certainly merits success.””—Grashic. 


LA SEMAINE ERANCAISE.—* The numbers before 


us are full of good « It will be far better for most than any 
one of the best papers published in Paris itself, We are much pleased 





a Weekly 


with the ch er of it, and believe it will be highly valued @n all those® 
Tee oe hoy aolas where French is cultivated, The printing is very well 
e Tnnusor Supscrirrioni— s d. e 
months = wa ane 1 on m 3 ? 


. » oo e - ssa 


o aies wT. Sranswicx, at King Street, "Covent TÉC y. Cc. 
* Publishing Office, 377 Southamptdh Streete Strasfl, W.O. 


ONE SHILLING, 
Post FREE FOR 13 PENNY STAMPS. E 
BEDFORD STREET, STRAND. 





STUDIES in the THEORY of DESCENT. 


By Dr. AUGUST WEISMANN, Professor in the University of 
Freiburg e 


An Enghsh edition of the above well-known work will shortly We issued. 
with a Prefatory Notice by Caartas Darwin, F.R.S, - The tea: nas been 
carefully revised and brought down to date. The price of the whole work 
(in three Parts) will be gor. to Subscribers only, and 40s. to the Public on the 
day of issue Tho book will be translated and edited by R. MELDOLA, 
Sec. Ent Soc The chromo-litho hic plates have been carefully redrawn 
under the author's supervision. For prospectus and subscription form apply 
to the Publishers, 


SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, Crown 
wmidings, 188, Fleet Street, E.C. 





FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS & NORGATE’S SCIENTIFIC 
BOOK CIRCULAR. No. 37, Post free, Qne Stam Caimi 
, Physics, Astronomy, Chemistry, Medicine, and d Sirge 


14, Henrietta Street, Covent ae and 20, South a 





Just published, in Two Volumes, Teat, 4to, 388 pages, Atlas large folio, 
contaimng 14 Star Charts, price 8,4. nett. 


URANOMETRIA ARGENTINA. Bright- 


ness and Position of every Fixed Star, down to the Seventh Magnitude, 
within One Hundred Degrees of the South Pole. By BENJAMIN 
APTHORP GOULD. 
The work is complete in itself, forms Vol. I, of the “Resultados det 
eae Nacional Argentmo en Cordoba.’’ The Text is m Spanish and 
a publication will form an epoch in southern sidereal astronomy,’’— 
Nature, January 8, 188 


W. WESLEY, 28, Essex Street, Strand, London. 





Now ready, iik Coloured Plates of PHYSIOLOGICAL and PATHO- 
GICAL SPECTRA and 13 Woodcuts, 8ve, 9s. 


The SPECTROSCOPE in MEDICINE, 
By CHARLES A. MacMUNN, B A., M.D. 
J. & A. CHURCHILL, New Burlington Suse 





Now ready. 


NEW TRUTHS in PHYSIOLOGY. “By 


EDWIN WOOTON, Fellow of, and Demonstrate? @Physiology and 
Psychology to, the Soctety of Science, Letters, and Art of London. 


Post free, 6}d , of the Auruor, 19, Great Western Terrace, W. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the foll wing prices :—~ 

so Mine p Fossils, or Rocks, wn Mahogany Case with Lock 

and Key, gictentifcally arranged... on on m 





BE 





o o 
100 ‘Oe do... aoo 
200 i do. do... 400 

N.B gp Jhese Collections’ obtained the ONLY Prite -Medal for Natural 

rio llectiong at the Exhibition of #872. 

è . BRYCE-WRIGHT, 


AMlineralogtst, and Expert in Gems and Precious Stones, 


go, GREAT RUSSEJ.L STREET, LONDON, W.C. 
* . 
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SUBSCRIPTIONS TO NATURE 
ad araa Y. eee > o WÈ Pn 
oe ee e QS 
_ Quarterly. . s e.a . 78. 6d 

To the Colonies, United States, the Continent; and 
all p within the Postal Union :— 

Carly iu e w “8! ces S, jos. 6d. 
Half-yearly s. s s- 15s. 6d. 
Quarterly . s. s. a... . 8s 

Office : 29, Bedford Street, Strand. 

DIARY OF SOCIETIES, 


LONDON 


on THURSDAY, JANUARY 15 
9 sem at 8 30.—On Chemical Repulsion: Prof. E. J Mills — 
Results Of an Inquiry into the Periodicity of Kanfall: G. M Whipple — 
On the Spectra of Magnesium and Lithium: Profs. Liveang and Dewar.— 
Studies on the Electric Arc. Prof. Dewar, 

LINNaan Sory, at 8.—Remarks on the Brrds and Mammals introdaced 
mr, New Zealand: H. M. Brewer.—Synopsis of Aloimem and Yuccoldes : 

; er. 4 
ROYAL lNSTITUTION, at 3.— Modern Architecture: H H Statham. 
Lounon INSTITUTOR, at 7.—A Course of Reaaing in History: Frederic 


Harrison. 
. ° FRIDAY, January 16 
Rovat INSTITUTION, at 9.—Investigations at High Temperatures; Prof, 
war, 





e 
. SATURDAY, JANUARY 17. 
ROYAL INSTITUTION, at 3.—Coal: Prof. Rupert Jones. 
SUNDAY, January 18 


Sunpay Lecrure SOCIETY, at 4—Ancient History of Ground on which 
London stands: Rev, J. F. Blake. 


MONDAY, JANUARY 19. 
LONDON INSTITUTION, at 5.—The Leyden Jar: J. E. H. Gordon, 
MEDICAL SOCIETY, at 8. 
VICTORIA INSTITUTE, at 8.—The Organ of Mind: Rev. Dr. Fisher. 


TUESDAY, JANUARY 20 < 
ZOOLOGICAL SOCIETY, at 8.30.—Report on the Additions to the Society’s 
Mengere in December, 1879: Tt yaaa ts asa of fo 
LeEroscopic -Preparations recely m Germany " . ostiecy.—— 
Remarks on the Species of the Genus 7yrasnns’ Mr. Sclater. 
ROYAL INSTITUTION, at 3.—Physiology of Muscle: Prof Schafer. 
STATISTICAL Socimry, at 8.—Strikes of the Past Ten Years; G. P 


WEDNESDAY, January 21. 

GEOLOGICAL SOCIETY, at 8.—On the Genus Plex acandeus, Agass , includ- 
ing the Genera Orthacanthus, Agass & Goldf , Diplodus, Agass,, and 
Xenacanthus, Deyr : J. W. Davis.—On the Schstose Volcame R 
oceurnng on the West of Dartmoor, with some Notes on the Structure of 
the Brent Tor Volcano: Frank Rutley —On Mammalian Remains and 
Tree-Trunks in Quat Sands at Reading: E. B. Poulton, B.A, 
Communicated by Prof. J. stwich, F.R.S 

METROROLOGICAL SOCIETY, at 7—Annual Meeting. 

Socretw or ARTS, at 8.—Domestic Poisons: Henry Carr, 

THURSDAY, JANUARY 22. 

Roya Socizry, at 8 30. 5 

ROYAL INSTITUTION, at z— Modern Architecture: H H. Statham. 

Lonvon INSTITUTION, at Coral 1o0,ccoth of a Second: W. E. Ayrton. 

Society or Arts, at 8.—Technical Phymcs. John Perry. 

FRIDAY, JANUARY 2 

ROYAL INSTITUTION, at 9.—Sea and d in Relation to Geological Time: 
Dr. Carpenter. 

QUEKETT Microscorica, CLUB, at 8. 

s SATURDAY, Janvany 24. 

ROYAL Ixsrirvrion, at 3 —Prof, Rupert Jones. y 

Puysicat Socisry, at 3—On the Theory of Prof. Hughes's Induction 
Balance: r, O J Lodge. k 


NATURE, Complete, FOR SALE,—Address 
“O M,” Narurz Office, 


RB: W. NEEVES, 








PHILOSOPHICAL INSTRUMENT | 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 


55, SIDMOUTH STREET, LONDON, W.C. 


Nee ee ee ne ed 

ASTRONOMICAL TELESCOPSS..- 
CALVER’S REFLECTING TELESCOPES 0 the highest excellenge, 
from sfanch to 36-inch aperture = s}4nch, h equatorial notion, 
Ars 133.35 Ganch yon, complete, Photo, with Calver’s ‘‘ Hints 
on Silvered Glass ecting Telescopes,” 9 stamp&.—G, CAIMER, 
F.R.A S, Hill House, Widford, Chelmsford . e 


FOR SALE—A very fine rsjinch Equatorial, with Clock. 


NATURE ° 
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RUDOLPH KOENIG, . 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE ‘HE PHENOMENA OF SOUND, 


PARIS, 26, RUE DE PONTOISE, 
r PRICE LISTS FRER 


M. JACKSON .& CO; 
(J. ORME and H. M. GAPNER) 
MANUFACTURERS AND IMPORTERS OF . 
: SCIENTIFIC. APPARATUS 


AND 
CHEMICALS. 
SOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage,- 
For Trade Terms inclose Business Card. ° 


65 BARBICAN, LONDON, EC. 


CHEMICAL, ASSAY, AND BULLION, 


HYDROMETERS AND SACCHAROMETEPS, 
STANDARD WEIGHTS & MEASURES. 


L. OERTLING,’ : 


TURNMILL ST., FARRINGDON ST. STATION, £ 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &c., &c. 


192, TOTTENHAM COURT ROAD, LONDON. 


Direct Vision Spectroscopes with adjustable slit and high dispersive power, 

in Brass Case for waistcoat pocket, pice £1 ss. Ditto, e sizes, £2 and 

' £a ros. With Quartz Lenses, ros. extra Taie operose spes fur Students, 

from £3 tos Datto, with 2 Prams and divided e, from ġı5 Half Pnsm 

peciroscopes with high dispersivo power equal to 15 of 60°, 

on Brass Stands with Unversal motion, complete in case, price from £40. 

Hilgers Vanable Power Pnams for Spectral Analyses, with 6 different 

from 1° to 10°, from A to H, of ght flint, pnce, in case, £5 10r 

itto, with extra dense flint and a power from 1°to 25°, from A to H. price 
10 10s. Spherometers, in Morocco Case, from £5 tos 


MICROSCOPES and BALANCESasMADE 


byW. STONE, 44, Gloucester Street Holborn, late Maker t an eminent 
firm), are the ese and cheapest ay his 3cs. Box BALANCE, 
warranted to tun QNE-ITWMENTIETH OF A GRAIN: oœ qos, 
Microscope. Price of Balances (Illustrated) post free 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductér made of Copper of adequate size 1s the best 
of all appliances for the protection of every description ofebuilding from he 
destructive effects of hghtning ® 


NEWALL & CO.’S 
PATENT COPPER LIGHTNING. CONNUCTOR, 


As applied to all kinds of Buildings and Shipping in al! parts of the world 
Svith anversng success, is the most Reliable, most Effective. and Cheapest 
Conductor ever offered to the public. * i 

Tt is ample in its application, no insulators bemggrequired,. and it costa 
fy one shilling per foot for the standard sizegwhich 1s safe.many storm. 

. NEWALL & CO., 130, STRAND, W.C. 
Bes 1 13 WATERLOO@ROAD, LIVERPOOL. 
. 68 ANDERSTON QUAY. GLAS ow, 

ee MANUE ACTORY—GATESHEAD-ON-FY Fo 


L 
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CHEMICAL & PHYSICAL-APPARATUS 


BOTTLES, PURE CHEMICALS, 


And evéry requirement for Science Classes, Private Study, or Business 
oP urposes 


Illustrated Priced Catgidues on Application. 


MOTTERSHEAN AND CO, 


Jı EXCHANGE STREET, & ro, HALF MOON STREET, 
MANCHESTER. 


* “NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
z Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 
JOHN Jj. GRIFFIN. bed SONS, 22, GARRICK STREET, 
ONDON, W.C. 





NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 


« 78, FARRINGDON ST., LONDON 
ý (LATE OF 5, ST. BRIBE St., AND 2, FOSTER LANE) 
e 
HQW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP, 
% Rock Sections ind other Objects for the Microscope. 


W. WRAY, 


Optician, Manufacturer of Microscopeand Telescope Object-Glasses, 
Eye-Pieces, Sun and Star Diagonals, &c. 


Estimates sent for all kinds of Mountings, 
Price Lists of Object-Glasses, &c , on application. 
LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 


BY LIONEL S. BEALE, F.R.S. 
Fifth Edition, 100 Plates, pp. 536, strongly bound, ou. 
HOW to WORK with the MICROSCOPE. 


The New Edition ts now ready. 
HARRISON, Pall Mall. 








Fourth Edition, goo Illustrations, pp. 570, ars. 


THE MICROSCOPE IN MEDICINE. 
London: J. & A. CHURCHILL. 


THIN GLASS TORS MICROSCOPIC 
HOUNTING o o De best oi on ar: pa per ounce ; 3 Squares, 
other pre oe fo mounting CHAS, 
PETIT, xs1, 


DRAPBR’S "INK “(BIGHROIO). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSẸ EYER PRODUCED, 


Writing becomes a pleafiire when this Ink is used. It has been 
by the principal Banks, Public at aor eee ut 
Tt writes almost fhatantl Foil Back. a a n a 
Does not corrode Steel 
cleanly to usg, and not liable tẹ Blot. 
Can be ob; in London, through 
doneStreets W. Epwaxps, @ld Chango: pve F. Pear ae & Sons, N: 
Street; War MATHER, London and Antar vA 
Street, Liverpool ; må Stacy & Coox, Paternoster tow; and Beet 


all Stationers. 
|, BEWLEY & DRAPER (Limited), Ditbtin. ** 
( 











moment of 


* NATURE 


Blottng-paper may be applied at the 
witing. Ld 


Messrs, BARCLAY & Sons, Newgate re “nap ADRAS, 
“Eike | effectually rubbed on the Neck and Ofest, it gures SORE 
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EAGLE INSURANCE COMPANY, | 
79, PALL MAL 
For Lives oniy. Esra sep 1807- 
Accumulated Funds .. owe ree wwe 3,056, 274 











GEORGE HUMPHREYS, Actuary and ene 
tors, Fire and Burglar 
and sound workmanship they are to 
FRANOIS & COMPY., Eagle Telegraph Works, London, N,W 
. 
ANALYTICAL AND BULLIOS. 


Pea aS Capital of more than. se ma oe 1,500,000 
dF be had at the O from 
F Rep Once re ae in ‘orms may at fice, 2 any 
FRANCIS & Co.’s 1.08.22 
nst 
Electhte Be ph instrament 
ELECTRIC Sisti 
Cells, Se ae may Gene- 
“ For instruments and stores of good BELLS- 
be commended ’’—Farapay. e 
Orricus :—52, Harron Garpry, E.C. 
Catalogue Three Stamps 
BALANCES, . 
SPECIALITY— 
THE NEW IMPROVED 

SHORT-BEAMED ANALYTICAL BALANCES, 





OTTO WOLTERS, 
55, UP. MARYLEBONE ST., PORTLAND PL., LONDON, W. 


DARTON’S COMBINED 
CLOCK-BAROMETER, 
Tn carved oak frame, 


Clock has jewelled 8-day movement, and will go 
in any postion, Aneroid is ok the best finish, and 
gunranteed accurate. Sent safely packed on receipt 
of P.O Order for sos., or with carved Thermometer 
cn dial, 551 

Self-registering Day and Night Thermometer, in 
Japagned: Ca Case, with Alagnet for out-door purposes, 
Ios. each. 

New Illustrated List of various Designs in Clock- 
Barometers and neo post free on applica- 





The Trade supplied. 


F. DARTON & CO., 
45, St John Street, West Smithfield 


THE SCIOPTICON. 


CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 
1575 
.GREAT 
* PORTLAND 
STREET, 
LONDON, W. 













„A CERTAIN 
AAAA] REMEDY - 
OLD WOUNDS, and SORES, If 


THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
s 


e 
at : . 
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ISLEY & Co, 


OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour- of Liquid Films under the 
action of So ore ities a 


- 9, ©: 


172, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plat 


The PHONEIDOSCOPE, with 3 Discs, Pale of Solution, Descriptive 
Pamphlet, &c., in Cardboard "Box, 1 ros. 6d. 
ane «- MAMUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

S. C. TYSLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for exper- 
mental purposes. 

Price Lists Of Blactrical ahd Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Fret, ad. 


DIAMONDS AND OTHER PRECIOUS 


STONES, Scientific opinion givenas to GENUINENESS, PURITY, 
VAIVOE.—Brycx WRIGHT, 90, Great Russell Street, London. 


MACMILLAN’S COPY-BOOKS. 


In Two Sizes, viz. : Large post gto, 4d. each, and post oblong, 2d. each. 


Initiatory Exercises and Short Letters. 
. Words consisting of Short Letters. 


Long Letters, with Words containing 
Long Letters. Figures. 
. Words containing Long Letters. 


Practising and Revising Copy-Book for 


Nos. x to 4. 
i Pepi a and Shore Half-text. Words 


. Halftext V Words beginning with a Capi- 
tal, Figures. 
. Smallhand and Half-text, with Capitals 


and Figures. 
Smali-hand and Half-text, with Capitals 
and Figures. 
z P acnping and Revising Copy-Book for 
Nos. 5 
Smal- hand Single Head Lines. Figures. 
Small-hand Single Head Lines, Figures. 
Small-hand Double Head Lines. 


Commercial and Arithmetical Examples, 








&e. 

r2a. Practising and Revising Copy-Books for 
Nos. 8 to ra. 

Nos. 1 to 9, and a may be had with Goodman’s Patent Shding Copies. 


Large post 4to, price 62, ani 
By a simple device the copies, which are te slipas, are 
aay eo cages setac hmens, by w. ich A y aro adjated so as to 
re the eye o pupil at a ints o progress. It 
enables him also to k keep hia own faults concealed, with with perfect models con- 
stantly in view for imitation. Every experienced teacher knows the advan 


of tho slip , but its practical application has never,before bean su 
accomplish This feature is secured exclusively to Macmillan’s Copy- 
under s patent. 
An ection of books written on she gid plan, hE copies at the head of 
the @hat the lines lest written at tho bottom are almost m- 


variably the poorest. Tho copy has been too far from the pupil’s eye to ba 
of any practical use, and the result is a repetition and exaggeration of lus 


errora, 
MACMILLAN & CO., LONDON. 


PRICE 1s. MONTHLY. 


MACMILLAN’S MAGAZINE 
FOR JANUARY, 1880. 





CONTENTS. . 
tHe s that Wal not when He May.” BY, Mra. Oliphant. Chapters 
— . 
2.—' Bisclaveret : a Breton Romasce.”? By Maurice hs.) cy. 9° ° 
gem"! Lifo at h Pressure ”” WEES V, S: B Des, . 
4—'' Sir Walter Trevelyan’s Wine Cellar.” By Dr. B. W. Richardsdh 


5 —“ Endowed Charities and ” B Rev. H. G; Robinson. 
6 — Dustyards. By th Hon, Sophia M, 
—~‘‘ Parliament without Parties”? By W. T. Thornton, C.B. e 
a John Thadeus Delano.” 
MACMILLAN & CO., LONDON. 


Just published, in extra fcap 8vo, price 4s. 6d. f 
‘With Coloured Diagram of the Spectra of the Metals of the Alkalits sad 
Alkaline Earth, and Illustrations, 


BLOWPIPE, ANALYSIS: 


By J. LANDAUER. 


Authorised English Edition yy James TAYLOR and Wuesau E. Kay, 
of the Owens College, Manchester 


The present English Translation contains the Author’s latest Corrections 
and Additions, and has been printed under his su on. 
Amongst the additions will be found the Author’s Systematic oe 
i tion of Bunsen's Flamo Reactio 


an extended di Reactiogs, and 
late proposed by Ross as a substitute rie 


Reactions with Aluminum 
Charcoal 


CONTENTS. » 

Preface. . 
pons for france 

paratus and Reagents. 

aE Operations of Bh po Analykis. e e 
Bunsen’s Flame R pet K - 
Special Examination for Certain Elements in Combination. 
Systematic Examination of Compound Inorganic Substances, 
Condensed View of the Blowpipe Reactions. 
Tabular View of the Behaviour of the Earth, Alkals, and Metalic Oxides, 
gone and with Reagents, before the Blowpipe. 


MACMILLAN & CO, LONDON 


Extra fcap. 8vo, 35. 6d. 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With {ilustrationa 


MACMILLAN & CO., London. . 


Just published, in fcap. 8vo, price 3r. 6d. 
SOUND: ELEMENTARY LESSONS ON. 


Dr. W. H. STONE, Lecturer on Physics at St. Thomas's Hospital. 
Wath numerous IDustravons. 


This is an excellent hitle text-book, well adapted for studenĝ of ghe 
Science and Art Classes. but also of considgrable valne to those who denre 
to do something more than cram. Tho student of acoustics will find gt a. 
very acceptable Balp, ang a _seppiag atone to the more rate works on 
the zubject, while musician will in sts information which aa 
be of Great assistance to him in the acquisinon of his ari” —Jingiit 


MACMILLAN & CO., LONDON. ° 
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Now ready, complete in three vols., 8vo. 


INORGANIC CHEMISTRY. By Prot. 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S, 
of Owens College, Manchester. With Illustrations, &c. 


Vol. L The NON-METALLIC ELEMENTS. 21s. 
Vol. II. Part 1.—METALS. 18s. 
Vol. If. Part 2.—METALS. 18s. [This day. 
“It would be difficult to praise this most valuable Manual 
too highly. ..... The arrangement is clear and scientific ; the 
facts by modern research are fairly represented and 
judiciously selected, and the style throughout is singularly lucid.” 
—Lane 


“A oe valuable contribution to the literature of chemistry, 

. The work when finished will afford the most com- 

plete systematic exposition of the existing state of chemical: 
science that has yet appeared in the English language,” — 


Nature, 
By Prof. ROSCOE, FERS 


LESSONS IN ELEMENTARY CHE- 
MISTRY ; Inorganic and Organic. With numerous Ulustra- 
tions. New Editiop. Fcap. 8vo, 45. 6d. 


PRIMER OF amare ° With Ilus- 


trations. Imo, 
By Prof. T F.R.S. 


THE CHEMISTRY OF THE CARBON 
COMPOUNDS ; or, Organic Chemistry. With lustra- 
tions? 8vo. 145. 

e ‘‘A better book than this, on o: c daian has never 

Been written in any language. "—P, aceutical Fornal, 

‘(Must prove eminently useful to thp chemical sfagent.>— 

Athenaugs. 


o° MCMILLAN AND COs LONDON. 
Á e 


` ° 


ea 
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"This dayi in crown oe price ros. 6d. 


"THE: MECHANICAL. THEORY OF (HEAT- 
- ece BYR CLAUSIUS. 


"Translated by” WALTER R. BROWNE, M.A., Late Fellow of Trinity College, Cambridge. 
k ; 


e 
> MACMILLAN AND CO., LONDON. 7 





: W. LADD & CO, 


° SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), a 
Il AND 12, BEAK STREET, REGENT- STREET, W. o 
e IMPROVED HOS8TZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere. 
LADD'S DYNAMO-MAGNETO MACHIN E and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 
Physical Apparatus of every Description. ° 


ILLUSTRATED CATALOGUE, SIXPENCE. 





PATERSON’S APPARATUS FOR LECTURES AND-SCIENCE CLASSES. 


ee 
Now List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physical ‘Apparatus for Science Primers dnd all the Physical Text-books in use in Schools and Colleges. 

Siemens and Gramme Dynamo Machines and Lamps for hire. 

Schools supplied with Apparatus as per Science Art D ents’ 


uirements in the Sections of Light, Heat, Sound, and Electricity. 
electric Sirals for Houses, Hotels, 8 &c., Colliery Signals, Lightning Conductors, Gower and other Patent Telephones. 


EDWARD PATERSON, ; 

ELE CTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACT URER, 
3, BEDFORD-COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 

o Tasstrated Catalogue Z Electrical Apparatus, Part t, post free, 6 Stamps. 


Ditto, Electric Signals, Part 2, post free, 6 Stamps. 





~Ready this day, price 21s. 


‘STUDIES ON FERMENTATION.’ 


Thé Diseases of Beer : their Causes and the Means of Preventing them. 


7 BY L. PASTEUR. 


A ‘Translation ‘of. “tudes Sur la Bière,” with .Notes, Illustrations, &, By F; FAULKNER and D. C. ROBB, B.A. 8vo. 
% r MACMILLAN AND CO,, LONDON. 


ME a 


“MICROSCOPIC SPECIALITIES. 


Series 1,—24 Medical Pathological Preparations, _ 
- tin “Case” ver 











. Series _V.—24 Preparations from the Frog, in x 
, 220 Case „£2 2 0 
» A —24 Physiological Preparations, inCase 2 2 o |” rf a —24 Surgical Pathological Preparations 2 2 0 
es “TL.—24 Educational T Rs 220 jj aoe Distomaceæ (selected)... 2. .. 210 0 
s» IV.—48 Physiological ,, +5 4 4 0 | wo B24 5 (very rare) na oe LIG 
‘Pathologičal; and: tai ccs Preparations i in n great and constantly i aa variety, and- of most valuable desci iptivns, 15s. to 
’ 305, per doz 
. è Descriptive Lists and full particulars on application to 
ae ARTHUR C. COLE & SON, : 
ST. DOMINGO HOUSE, OXFORD.-GARDENS, NOTTING HL, LONDON, W. 
. ere j LATE OF 62, ST. DOMINGO VALE, EVERTON S LIVERPOOL, 
E Lately published., ; z l 
; A Translatigniby, F. JEFFREY BELL, B.A; ‘ 
Pa ° + “REVISED “WITH PREFACE BY PROF, E. RAY LANKESTER, F.R.S. . 
bugs ae TOL Bree epee _ With numerous Illustrations. . Medinin vo. _ als, ° : an; 
ore eee . .. MACMILLAN & €O., LONDON, w 






Printęi by R., Cay, Sons, AND TaxLor, Bread Street Hill, Queen Victoria fora the City of London, and published by 
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“ To the solid ground 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
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UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL PROFESSORSHIP. 


The Council invite Applications, for the Chair of Chemistry. Sale 
$300, with a share of the Students’ Fees Applications, with testimo: 
to be sent not later than oth February, 1880. 

Further information may be obtained from the PrixcrpaL, on application 
to EDWARD STOCK, M R.C S, Secretary. 


The SHEFFIELD SCHOOL BOARD are 


prepared t to appoint Teachers for the Central Higher Schools as 
Hows; — 
ONE TEACHER, with Practical Laborato 
qualified as a Science Teacher, at a S of 
A LADY SUPERINTENDENT. to Teach Domestic Economy t> the 
Gols: eae she be qualified also to Teach French and German, or one of 


of £150-will be given. 
mess ha eyo ee rhage to teke Mechanics, English Literature, and 
Mathemancs, at a Salary fat pe per annum 

Also, 3 or t other ASSIST NT TEACHERS, one of them at £125, and 
the others ats annum. who must have had Teaching Expenence after 
leaving College. i Eci es of the proposed Cunriculum and Forms of Appl- 
cation may be had froi the CLERK of the Boarp 

Applications should be sent ın, if possible, not later than Monday, the 
19 


By order, JNO. F. MOSS, Clerk. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W, 


Prof, Dewar, D.A., F.R.S., will on Thursday neat, January 29, at three 
o’clock, a Course of Eight Lectures on Recent Chemical Progress. 

Subscriptionsto this Course, One Guinea, to all the Courses in the Season, 
Two Guineas = — a 


UNIVERSITY OF LONDON. 


PRELIMINARY SCI ENTIEIC MB EXAMINATION. 
Instruction is fin all the subjects ofthe above Bxamination at Guy's 
Hospitel during the Winter and Summer Sessions The Class b not confined 
to Students of the Hospital. 
For further particulars apply to the Daan, Guy’s Hospital, Southwark, S.E. 


Mr. G. T. BETTANY, M.A., B.Sc., Lecturer 


on Bo at Guy’s Hospital, has remorel from Cambridge to ro, 
Chesterfield Grove, East ulwich (near a pie Hull Staton), S E., 

to which address communications tures, Examinations, 
Private Tuition, and Literary Work may bes rig Mr B y will Ta 
at home on Monday afternoons from 3 to 4, until March a, 


p Espen: to be spec.ally 

















HOFWYL SCHOQL, HOF WYL, encar 
BERNE, SWITZERLAND, founded b EMANt EL DE FEL. 
LENBERG, offers sound instruction in the anci $, but but especially in 
Plog ale AT ae apy wo De Lae 

a to Dr. Leo Scmifirz, 

Ti Ro 26, Belnże Park’ re Garde, Londen Ñ. W., or to the Head-Master, 

ACF, ANDRESEN, Hofwy! 












BROWNING’S LANTERNS” =. 


THE NEW 


THREE-WICK LANTERN. `” 


ee 


° PRICE’ 
A L4 78. Ode 


Sat 


d o Sixpence a 
Illustrated List of Paces for Presents or School Prizes, at Prices from 
A 5s to £10, sent 


JOHN BROWNING, 
63, STRAND, W.C., LONDON, 


SCIENCE AND ART DEPARTMENT. 
OF THE COMMITTEE OF COUNCIL 


ON EDUCATION. 
EXAMINATIONS IN DRAWING IN ELEMENTARY DAY 





The Science and Art Department will hold Examinatons in Elementary 
Drawing, through the agency of the Managers in Elementary Day Schools, 
throughout the gdom. 

These Examinations will tẹko place on MONDAY, the 8th of March, in 
Elementary Schools at which Drawing is taught by persqps certificated in 
Second-Grade Drawing Payments to thee see oa d to the 
Children and Pupil Teachers are offered on the results of these Exammations. 

Applications for Examination must be made (o# Form No, 520) before the 
ky (February, tothe “ SECRETARY, Science’and Art Department, London, 
s 


. 
By order of e 
THE COMMITTEE OF COUNCIL ON EDUCATION. e 
to e 


SUNDAY LECTURE SOCIETY. —LEC. 





TURES a ST. GEORGE’S HALL, Lafham plaro em SUNDAY 
AFTERNOON, commencing at Peseta, o Sunday, 
25.—Francis DARWIN, Esq. MDa oe on Droit ts, 'b— 


anuary 
bers” Annual Subacri Payment tha Door- Ono Penny, 
en ida ul be eee o Penny, 
ae e * 


e 
e 


me o o a ee e e e 


XC . 
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MICROSCOPIC OBJECTS 
of superlative perfection, ilustrating Histologys and every branch of Micro- 
scopy. Catrlogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878. 


Prise Medal awarded for Excellence, Variety, &¢. 
EDMUND WHEELER, 48N, T@llington Road, Holloway, London, N. 


MINERALOGY AND GLOLOGY. 


4o Specimena i in Card Trays, with their uses described, 43. 40 Specimens 

in Mahogany Cabinet, with ck and key, 7s 6d. Collection containing 100 

Specimens of Minerals, Rocka, and Fossils, in Mabogany Cabinet with lock 

and key, £1. Collection containing 100 British Fossils, n A rahogany Cabinet, 

yia lock® and key, 41 10s Co aa containing roo Britsh Rocks, in 
veRtsta Cabinet, with lobk and key, & Ki 

NSRESIALS OF GADOLINITE, KJERULFINE, GARNETS— 


ORANGITE, THORITE, AND EUXENITE FOR CHEMICAL 
PURPOSES. 

BLOWPIPE CASES, BAMMERS, CHISELS, AND CRYSTAL 
HOLDERS, Catalogué free. 


SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C, 


The Next Course of Ten Lessons on Mineralogy will commence Wednes- 
day, arst January, at 7.30. Fee for Course, 10s. 


GROLOGY. —In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, he saya: «As 
it is imposmble to enable the reader to recogmse rocks and minerals at 
sight by aid of verbal descriptions or figures, he will do well to obtain a 





well-arran arranged collection of specimens, such as may be procured from Mr. 
TENN. Tao, Strand), Teacher of Mineralo ey at King’s College, 
* London.” These Collections are supplied on the following terms, in 
plain Mahogany € Cabinets :— 
100 Specamens, in Cabmet, with Trays ee se « £2 2 0 
200 Specimens, ım Cabinet, with 5 Trays .. se se 5 5 0 
300 Specimens, in t, with 9 Drawers ~~ a2 IOT0 0 
21 0 o 


400 Speamens, i in Cabinet, with 13 Drawers es 
ore extensive Collections at 5o to 5,000 Guineas each. 
“WESBINE” THE NEW MINERAL, “ vera ESBINE, i 
(or ee of ASL ed æ beautiful Green M. 

Sapimens scarce. The MINE Ae ASSO TATION 
ror. éd. N PIPE APPARATUS (Sole Agent). The STUDENT 
» AND TEACHER’S ELEMENTARY COLLECTION, numbenng 
4 100 Species of eristic ritish Fossils: so Bntish Rocks, so 

Minerals All convenient mze S each witha ticket beanng its 
oceans and locality ; ane telogu: ee ise whole area 11 
superior up Cabinet wut ee ‘complete, price £3 3s. Specia 
Collections for mets, Show-Cases, and 
Fittings designed. “Brobeble po Sead time n to the formation 
of an efficient museum on application. SOTHO MAS J. DOWN- 
ING (Geologist, &c ), 38, Whiskin Street, E.C., London. 


DIATOMS IN THE LONDON CLAY. 


In consequence of a communication from the Hon Sec. of the Geologists’ 
Association, the Advertisement which appeared under the abgve heading 
last week is withdrawn, and part of the notice thereby is hereby 


declared to be cancelled. 
W. H. SHRUBSOLE. 
Sheerness-on-Sea, goth January, 1880. 


MINERALOGY AND GEOLOGY. 


Collections of 200 Specimens i in Cabinets, specially adapted for Students 
and Teach prce 42s ; smaller Collections at same rate. These Collec- 
tions are with success by nearly all k eaga science teachers in 
Umted ington. Single Specimens ana requisto of JAMES R. 
Stay ta Geologists’ Reposito Museum, 88, Charlotte Street, 

Piaroa Sd uare. Seo new Lists of Collachons new List of Apparatus, &e. 
Established 22 years in London. ° 








THE LONDON CLAY CLIFFS OF 
SHEPPEY have lately been wasting very rapidly, and a large quantity 


of interesting Foals have been washed out. epresentative Series of 
100 Specimens, correctly named, will be oe carnage paid, to London, 
TrA 12 Species, post-free 


on recept of yos.; or one small Specimen 
for 1s. ad., be 


wW. H. SHRUBSOLE, F.G S., Sheerness-on-Sea. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Pave waren to tin Erotaclion. o£ Brew Interests, 
censing, Legal, and Parhamentary nE, 


Rere or Tug Maur anp Hor TRADES ; ARD WINE AND Srrarr Trare® 
RECORD. 


dononi the Country Brewers. 

“The published on the evenunge of every alternate 

Tomda, ang © the only journal officially connected brewing interests. 

Subscription, z6r. 6d. per Annum, post free, dating frora any quatter-day: 

Single Coples, 1s. each. anak Las u ; 
ree Court, albrgok, London, Q e té 

e 


bo e 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST'S and NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B has last week sent ont to his subscribers Trout spawn, showin; he 
circulation of the blood on the yelk sac, and in the emb. Co 
wishing to see this should order at once, as they do not remain long in ‘this 


n eskig announcements be made im this place of renais T.B. 
r 


*  $pecimen Tube, One Shilling, post-free. 
Troenty-sin Tubes im course of Six Months for Subscription of £1 18. 
Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO oF DRAWINGS, ONE SHILLING. 





Now ready, Vol. XIV., Part II., January, 1880. —_ 


THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, M‘KENDRICK, & Dr. CREIGHTON. 


Contents. ° 
Intrinsic Muscles of the Marsupial Hand. By A. H. Young, M.B. 
N) è 
iverra Civetta Bra H. Young. M B, * 


bi 


late 1X.) 
A New Bone in Human Anatomy. By S.G. Shattock 
The Disease called Sturdy in oo in its Relation to Cerebral Localis- 
ation. By G. T Beatson, M.D. 
Two Cases of Lesion of 1em oro-Sphenoidal Lobe of Brain, By J. 
Carmichael, M.D , and D., Y Harton, MB. late X.) 
‘Two Cases of Striated Myo-Sarcome of Kidney. by Ge Osler, M.D. 
Sequence and Duration of Cardiac Movements A. Gibson 
B. (Plate XI. 
1r. Foetal Membranes of Eland Ores conte, e oe une 
12. Notes on Dissection of a Second f. Turner, 
13. New Abnormality ın connection oar Vecebral Artery By R J. 
Anderson 


» M.D. 
I4- Caso of Development of Wool on Cornea of a Sheep. By J. G. Garson, 


15 Notices of Books 
MACMILLAN & CO., London and Cambridge. 
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On the rst of every Month, price Su pence, 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Frepsrick Bonn, F.Z.S. { Pir A. Powsr, M.D. 
EpwarD À. Pitar, FLS Janar nas F.L.S. 
. BUCHANAN WETE, M 
Contains Articles by ea known Entomol on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes om 
Habits, Life- Histories; occurrence of Ranties, &c. ; there are monthly hats 
of Duplicates and Desiderata. 
Numerous Woopcur ILLUSTRATIONS, to the printing af which cial 
attention is gryen, and occasional LITHOGRAPHED and Cazomo-Lirno- 
GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





Now ready, price ss, 6d, Vol II., No. IV., of 


THE 
JOURNAL OF PHYSIOLOGY. œ 
eSrrep °f 


With the co-operation in England of ae 
A. GANGER, FRS, Prof. W RUTHERFORD, F. 
ie BURDON-SANDERSON, F.R S., 


And in America of 
Prof. H. P. BOWDITCH, Prof. H. N. MARTIN, Prof. H. C. WOOD, 


BY 
MICHAEL FOSTER, M.D., F.R.S. 


s: CONTENTS. i 
On the Relative Paraly. ing Action of Atopia and Pilocarpine on the Heart. 
rid a e of Atropie, Bromide of 


of Common Sal Sul 
abate of Nicotine on Musc Irrrtabilty: By the same. 
y J. N. 


ua enas aa during Secretion. By J 
i Pepsin forming 
By B. F. Lautenbach. Part IT, 


ds during Secretion. 
MACMILLAN & CO., LONDON. 


Fan, 22, 1880] 





JOURNAL OF THE SOCIETY OF 
* TELEGRAPH ENGINEERS. 


é No. 29 
Edited by Prof. AYRTON. 


Contaimng Illustrated Papers on— 
Tel hs ın Persia By J; R. Preece. 


The of the New Marseilles Cable By E. March Webb. 
The Report of the Committee on the Birmingfam Wire Gauge proposing 
a Gauge to be legalised. 
With Bie Illustrated Papers. - 
Price Three Shillings. 


es of the Report of the Wiro Gauge Committee, to- 
geie vi er Papas by Mr, C. V Walker, F.R.S., asd by Mr. Latimer 
lark, M.Inst.C.E., on the subject. 
Pnce One Shilling. 
E & F.N. SPON, 46, Charing Cross, W.C. 


"THE QUARTERLY REVIEW, 
No. 297, is published THIS DAY. 


Contents. 
L—LORQ BOLINGBROKE 
IlL—THE PROGRESS OF TASTE; 
II —BISHOP WILBERFORC. 
IY._THE SUCCESSORS OF” ALEXANDER, 
CIVILIZATION IN THE EAST. 
V.—PRINCE METTERNICH. 
VI.—THE ROMANCE OF MODERN TRAVEL. 
VII-MR. BRIGHT AND THE DUKE OF SOMERSET ON 
MONARCHY AND DEMOCRACY. 
VUL—FHE CREDENTIALS OF THE OPPOSITION. 


JOHN MURRAY, Albemarle Street. 


NORTH BRITISH AGRICULTURISYI, 


thi cultural Journal in Scotland, and circulates extensive], 
i eel api! Jae ele sea ac 
"Scotinnd and 





AND GREEK 





Australia, and the Colonies, 
PruRist s 


and 
the day of publication. 
ee Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 

of animals, and their treatment when labo under disease, 

Rope Amie Se 
and and 
throughout Great Bntain 


åd 
or Advertisers addressing themselves to Farmers a hetter medium does 


not exist. 
gg gd. y ed. Annual Sabaipdon; payable in advance, 14s, 


8 pe s, Edme 
Post n beep payable to to Ciel s Andenon, Jun., Edinburgh. 
ESTABLISHED 1843. 





LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in the French a Polins, ara an at 


Science, Art, Vaneties, Notes. Price 4d. , 
> katalis. Office, 37, Southampton ay. 


the railway boo Strand, W. 

LA SEMAINE FRA Php shee Journal Française bons 
l'Angleterre : Politique, Li Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, , en timbres 


ment franco e ant garoa dey chan 4 ; siz moig, ps. Prix 4đ., chea 
fous to brakes 


et aux gares des 


Southampton Gre choniny de fen W. 

LA. ‘SEMAINE $ CAISE —“ La Semaine Fran- 
t out in London for the benefit of those English 
to study contemporary French from all points of 
config the reading to one particular Galle print. 
It P ei merits success.’ 


LASEMAINE | tora —“ The numbers before 


us are full gf good ; e for most than any 
one of the ene iiad aris itse We ate mach leased 
with the character ofat, and beliave it will be highly valued 
many households where French is cultivated. rate is very wel 
"Q. 
TERMS OF SUBSCRIPTION i— s d 
TS montis æ on ~ oe oe mm 3 0 
see s. ~ 3 : 


P.O.0. ei to T. SPANSWICI a$ King Street, Covent Garden, W.C 
Publishing Office, 37, ino ing Street, Strand, W.C. 


THE “HANSA,” X 


Published since 1864 in Hamburg, is the ony independent professional 
o Maritime eget up Essays, 


in Germany, dedicated Ravdbosencat” t 
acs Benen Reports, Ad isements. ae eyegcept u fhe deve- 
i seer of Maritime ate every ate second Sunday pne 
umber in go atleast , fr deo e aa and drawings Sr 





, considerable abatement for 3, 6, 12 months’ 
oF ce: Aug. Meyer and ieee Ha Hambu ier Sia Aierra, 28. "pa 
W, y. Fruepsn, M.R , Hamburg, Alexan 

s 
e s 
bd e 


e i. 
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Now ready, Part VIII., January, 1880, price 3t. ôd. 
BRAIN: a 
A JOURNAL OF NEUROLOGY. 
EDITED BY 


Drs BUCKNILL, noe -BROWNE, FERRIER, AND 
UGHLIN SJACKSON. 


Contents. 
ORIGIN AL ARTICLES ~~ 
Chronic Morphinsm By HObersteiner, MD. 
Tilustrations of the Diseases of the Pons Varolu By W. R R Corm, 2 M D. 
On the Origin of Tetanus. By Sorgeon-Major J py 
Heredity and Crme in Epileptic Criminals, By Henry Ch Clarke, y RC. P. 


CRITICAL DIGESTS AND Noticss OF Booxs:— 
Balfour’s Defence of Philosophical Doubts gy J.S C Bucknill, a 
Calderwood’s Relations of Mind and Bran yy 


Muller on the Acute Antenor Polomycht® By. e A Adult. y a de 
Wattemlle, M A., B.Sc 
CLINICAL CASES i— 
Five Cases of Disease of the Brath, &e By es K Mills. 
Cases of Intracranial umour. By James Ross, M.D., Manchestef, 


A Case of Hemiplegia due D Wasting of Cerebral ‘Convolutions. By 

Tandi Warner, MD., M.RCP, and Fietcher Beach, M B, 
ABSTRACTS OF BRITISH AND FOREIGN JOURNALS :— 

On the Sensory Centres of the Cortex Cerebri (Luciani and Tambarini), 
By W. W. Ireland, M.D. 

On a Case of Progressive Muscular Atrophy, &c. (Erb and Schultze); 
Concussion of the Spinal Cord (Oberstemer), Localisation of Atrgphic 
Spinal Paralyses (Remak). By A de Watteville, 


On the Structure of the Cortex Cerebri (Stricker and Hi ); Shrivelin 
ang Atrophy, of the Cornu Ammonis in Epilepsy ; of Cortical 
By H. Obersteiner, M D. 
on, To Pathol gical Anatomy of Hydrophobia (Walen); nE eohined 
Disease of the Spinal Tracts (Westpha) By W ds, M.D. 
c 


Head Measurements (Wight) By,Crochley Clapham. 
General Paralysis amongst Negroes By Robert Lawson, M.B. 


MACMILLAN & CO., London 
THE BEST FARMERS NEWSPAPER 
THE CHAMBER OF $ 
AGRICULTURE. JOURNAL 


AND FARMERS’ CHRONICLE, 5 
i r JOER naan CLARKE, pectreny to the Central Chamar 


? 
Devotes attention to the discussions aad procesdingsg of the Chamb 
of of Great Bntain (which now "number upvards@of 18, ow 
lige of parca tole aes on practical farming, and a mass of 
uae cu 
The London apei 


oj and other Markets of Monday aro 
espatched 


spocially reported in as can, ohh is d the same evening so 
Tee a ore Leal belles 


aby We PrCwERING “stn 21, ad St Street, Strand, W.C, 


a ENTOMOLOGIST’S MONTHLY 


. MAGBAIND, 
Monthly, ooer hia Svo, with occasional Iustrations. 
-Dovcras, MCLACHLAN, F.R.S., E. C. Rys, F.Z.S , 
T. STAINTON, F.R. 
etary 1864, patant standard articles and notes 
Entomology and 





Price 
Conducted by J. 


tes on 
jects connected with especially on the Insects cÉ 


Be ee per Volume, post fres. The volumes com. 
1 bond cloth)" be obtained by purchasers 
strongly in may be o! cf 

increased oE tor. each ; the succeeding 


Ex Paiemanter Row. 
to the Editors at the above 


vols. I. toV. 
the entire set to date, at the 
vols, may bo had ely Sa peober at 
London: OHN V OR 
e be 





On the rst of every Month, price One Shilling. 
THE ZOOLOGIST: 

A MONTHLY MAGAZINE OF NATURAL HISTORY. 

Third Series. Edited Edited by J. E. E. Harrine, F.L.S , ¥.Z.g., Member of the 
Unign , co! 

in every branch of roo! ; 
birds ; plaen 
British i British bland and trent 
Te: ess - 
on the haunts and habits of th 


ne Linnean, Zoological, aud Entomological Soceties. Ree 
ry books, Occasional translations from fogeign zoologi 
Journals of important and interesting es m various branches of zoo. 
ere are occasional woodcuts 
JOHN VAN VOORST, z Ttemoster Rowe 


NATURE, Complete, in fir$t-rate cdhdition 
Sores Fo spony bound, prico, é Guineas. —4pply gm care of 
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©- NOTICE, oo 
EXTRA NUMBER OF NATURE. ' 


Durhbg the first week in February will be published an ETER number of 


"a NATURE, -~ 


Containing a Portrait, engraved on Steel by n si of 


JEAN -BAPTISTE ANDRE DUMAS, 


With a Full*and Detailed Account of his Life and Work, by DR. A. HOFMANN, of Berlin. g 
This Extra Number will contain upwards of 80 Columns of Matter. The price will be 
ONE SHILLING . 2 


e 
Post FREE FOR 13 PENNY STAMPS. 


OFFICE: 29, BEDFORD' STREET, STRAND. 





2 NOW READY. 


THE BIOL OGICAL ATLAS. 


Adapted to the requirements of the London University, Science and Art Departinent, and for Use in Schools. 


Containing 24 Plates with, 423 Coloured Figures and Diagrams, with Accompanying Text giving Arrangement 
Explanation, Equivalent oo Glossary, and Classification. - 


D. M‘ALPINE, F.C.S., 


oo T Honourman of the Science and Art Department, Lecturer on Biology and Botany, Edinburgh ; 
. 
` AND 
, R A. N. M‘ALPINE, B.Sc. 
% (Honours) Lond., Professor of Botany and Natural H&tory, Edinburgh. 
e . Demy 4t0, Full Bound, Cloth Titled. Price 7s. 6d. 


W. & A. K. JOHNSTON, Edinburgh, and 6, Paternoster Buildings, London, E.C. 





MUSEUMS or LIBRARIES.—Advertiser FOREIGN BOOKS AT FOREIGN PRICES. 


ea is desirous of obtaining a Situation as A Sistan Cuitaitor or Librarian. | WILLIAMS & NORGATE’S SCIENTIFIC 
oie gg peers good references—Apply A. T., Case’s Library, BOOK CIRCULAR. No 97, Post free, Ono Stamp. (Natural 
t ist History, Physics, Astronomy, Chemistry, Medicine, urgery.) 


os F: i 
R. FRIEDLÄNDER & SOHN, ° eRe Se a ee 
NATURAL HISTORY BOOKSELLERS, Berlin (Germany), N.W., 
Carlstr., 11, are publishing smece January, 1879, every fortnight, Just published, price 2s. 6g, 


NATURA NOVITATES: NATURAL | The RISE and DEVELOPMENT of OR- 




















GANIC CHEMISTRY. By C. SCHORLEMMER, F.R.S, Pro 
: ee NEWS. fessor of Organic Chemistry. Owens College. i 
Bibliographic of the Current Literature of all Nations on Natural _E RNISH, 33, Piccadilly, Manchester. © 
History and Exact Sciences, Lk Seo MARSHA LL, & CO,, London 
Price 4s. per year (24 nrs) pot ita Number giatis on Now ready. 
2 NEW TRUTHS in PHYSIOLOGY. By 
EDWIN WOOT Fell sAd Demonstrator aa af Physiology and 
This day is published. Psychology to, th Aa oF Shenes, Letters, and $i ndon. 
A MONOGRAPH of the SILURIAN FOS- Post frece 6}d., of the AUTHOR, 19, Great Western Terrace, W. 
SILS of the GIRVAN DISIRICT in Gay Cale mthi oe special 
Refere: ae ollection.”” y 
ALLEYNE 2 CHOLSON, M.D., D Se, ko, Professor of Notri MINERALOGY AND GEOLOGY. 


History in the University ofeSt. Andrew's; and ROBERT ETHER- ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
TOGE, F.R.P.S. Ed. . 


the following prices :—~ 


Blin Fossils, or Rocks, in ehebogeny vidi Lock 
Fascicolus II (Trilobite, Phyllopoda, a cae and Ostracoda). ad Key, saentfiially oat Pa corres 
Reyal 8v0, Ilugtrated, with Six Lathographed Plates, ss. 100 do. “do. dove" 200 
200 è do. do. do... 490 
Lately published. 


N B —These Collections pbtained the ONLY Prize -Medal "for Natural 
Fasciculus I., coptaining Rhizopoda, Actinozoa, Trilobita, IHusffated with 4 Hist ory Follections at the Sehibition of 1872. 
Nine Lithographed Plates and other Engravings, gs 6d. ai e 


“This fasciculus is a flece pee cates real work of ne very highest® a 





charactei, and We trust that the huthors may be encouraged, by the reception BRYCE -WRIGHT, 
it et wathaf ron Lti Svea ee to complete irta Mio gama Mineralogist, and Expert in Gems and Precious Stones, 
whe poem & SONS, Edjaburgh and Tangong *. go, GREAT RUSSEIL STREET, LONDON, W.C. 
° i O . e 
Ld oe . 2 ` 
. . .3 ? 
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“SUBSCRIPTIONS TO NATURE 


* ay aa a a a o 28s, 
Half-yearly ec Un g 14s. 6d. 
Quarterly s. 6d. 


To the Colanies "United States, the Continent, and 
all places within the Postal Union :— 


early. . 2... .@. 308. 6d. 
Parealy . ~ tgs. 6d. 
Quarterly 


i 85. 
Office: 29, Bedford Street, Strand. 
DIARY OF SOCIETIES, 


LONDON 
THURSDAY, JANUARY 22. 
R@Pat Socrry, at 8 30. 
Royar In@rirvrion, at 3.—Modern Architecture: H. H. Statham. 
LONDON INSTITUTION, at 7.—The rco,oooth of a Second: W. E Ayrton. 
SOCIETY or ARTS, at 8.— Technical Physics : Jobn Perry 


FRIDAY, plore 
at @—Sea and Relation to Geological Time: 


QUEKETT MicroscoricaL CLUB, at 8 
SATURDAY, JANUARY 24 
ROYALI INSTITUTION, at 3 prof; Rupert Jones. 
Prvsicat Sdtiery, at 3—On the Theory of Prof. Hughes’s Induction 
Balance: Dr. O J. Tolgo —On a Liquid Voltaic Ase: V. Boys.—On 
a Talking Machine: J. Faber. 
SUNDAY, January 25. 
Sunpay Lxecrors SOCIETY, at 4-—Cinab mbing Plants: Francis Darwin. 
MONDAY, January 26 
GEOGRAPHICAL Socrery, at 8 30.--Journey through, Central South Africa, 
from the Diamond Fields to the Upper Zambesi. Dr. Emil Holub. 
Mexpicar Socrery, at 8, 
LONDON INSTITUTION, at 5.—History of Inventions: €. B. Tylor. 
INSTITUTE or ACTUARIES, at Re Notes on the Practical Application of 
Mr. Makebam’s Formula to the Graduation of Mortality Tables: Messrs. 
_G. King andG F. Hardy. 
TUESDAY, JANUARY 27. 
ROYAL INSTITUTION, at 3. —Physiology of Muscles Prof. Schafer. | _ 
West LONDON SCIENTIFIC AssociaTion, at 8. y 
WEDNESDAY, JANUARY 28. 
Rovax SOCIETY OF LITERATURE, at 8.—The Spelling Reform Dead-Lock : 
Dr. C. M. Ingleby. 
Society oF Arts, at 8.—The Future of Epping Forest. Wm. Paul. 
THURSDAY, JANUARY 29, 
Rova Socmry, at 8 30. i 
ROYAL INSTITUTION, at 3.— Chemical Progress Prof, Dewar. , 
Lonvon Instrrvrion, at 7.—Two Centuries of Shakespearian Acting: 


H. B. Wheateley. 
FRIDAY, JANUARY 





Roya. INSTITUTION, 
Dr. 


ROYAL INSTITUTION, at 9. Proportions of E pee ‘Pinan Figure: J. Marshall. H 


or Arts, at 8—Herat: Col. 
SATURDAY, ee 
ROYAL INSTITUTION, at 3.—Coal* Prof. Rupert ne 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &c., &c. 

192, TOTTENHAM COURT ROAD, rae 


, Direct Vision Spectroscopes with robe ey alit and 

jn Brass Case for waistcoat I Lae igh dipem mi 
A zos With Quartz Lenses, ros. fous ‘able S; eae 
trom £3 ror Ditto, with 2 Prisms and divided te 
Spectrescopes with very high dispermve power equal to 15 Bucs of oF of 60°, 
on Brass Stands with Universal motion, complete in case, price from £40. 
Hilger’s Variable Power Prisms for 1 Analyses, with 6 different 
pron, from 1° to 10°, from À to H, of hght fint, price EE: een os. 

atto with extra dense filnt and a power from 1° to 25°, gon A to 
410 a Tos. Spherometenh:i in Morocca Case, from £55 tos. 


NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s, yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy vo, 480 pp., Ilustrated with 1,608 Woodents. Pid 
Most Complels and Cheapest List of Apparatus. a 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREEJ, 
LONDON, W.G 








LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all appliances for the protection of every description of building from he 
destructive effects of lightning. 


NEWALLe & COS 
PATENT COPPER eLIGHTNING° CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

Tt is simple in its application, no insulators being. required, and it costs 
RA one shilkug per foot for the standard size, which is safe in ang storm. 


c 

ROAD, LIVERPOOL. 

N QUAY, GLASGOW. 
MANUFACTOSY--GATESHEAD-ON-TYNE. . 


Sa E O E 
M. JACKŠON’& CO, ° . 
(J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
ISCIEN TIFIC APPARATUS 


AND 
CHEMICALS, e 
SOLE AGENTS FoR Hick iry’s PATENT TELEPHONES, ¢ 


Price 50s. per Pair, Cash with Order, 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card. * . 


65, BARBICAN, LONDON, EG * 


NOTICE OF REMOVAL, ° 
JAMES HOW & CO, oe 
SCIENTIFIC INSTRUMENT MAKERS . 


73, FARRINGDON ST., LONDON € 


(LATE oF 5, ST. BRIDE ST., AND 2, FOSTER Ta), ” 


OW’S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections ind other Objects for the Microscope. 


BALANCES, 


ANALYTICAL AND BULLION. 
SPECIALITY —- 
THE NEW IMPROVED 
SHORT-BEAMED ANALYTICAL BALANCES. 














OTTO WOLTERS, 
55, UP. MARYLEBONE ST., PORTLAND PL, LONDON, W. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY COIL MAKER. 
. PRICE LIST, FOUR STAMPS, 
55, SIDMOUTH, STREET, LONDON, W.C. 


Eee INSURANCE COMPANY, 
79, PALL MALL, 
cee ESTABLISHED 1807. 
© Accumulated Fi y m te m 83,056,014 
pA a Satna Capit oF mie din ¥ me w e HT, $00,000 
ectuses, nd Forms may be hagl at the Office,@or from any 
of the Oran s Agents, post free. 


ao Te fe GEORGE HUMPHREYS, Actusey andeSecrotary. 








(S ® 


XciV 


Se 


INSTANTANEOUS WATER-HEATER. 


FOR LAVATORIES, REFRESHMENT ROOMS, AND 
GENERAL DOMESTIC USE 


Giving instantly a 
continuous su s 
PURE water, co. 
or boiling free "rons 
the ucts of com- 
bustion, and suited for 
all ey 

ed to han 


overa rad vatory bow. 


pA 26 inches ; 
total projection from 
wall, 6 mches. 











e THOS. FLETCHER, Museum Street, Warrington. 


ADVERTISING. 
C. H. MAY & CO. 


GENERAL ADVERTISING OFFICES, 
. & GRACECHURCH STREET, LONDON, E.C. 
(The only Address.) 
. ESTABLISHED 1846. 


` Advertisements of every description received for insertion in all News- 
, Magazines, Reviews, &c., at the same rates as at the offices of the 


ae for Grperal Advertising Advertising. Reduction for a series. 
large ad 

Advertisements are also ranie lor all ng oe Fe which may be ad- 
oo i to these Offices, without extra charge, and replies forwarded, if 


reqs H- MAY & CO., having special communication with pie rading news- 
e umes y, can guarantee the utmost promptitude correct- 
he of insertion to all Advertisements entrusted to them 
The Press Manual for 1879, containing a complete List of £ Newepapers 
publıshed in the United Kingdon, P ‘ost free, 6d. 


NATURAL HISTORY STORSS. 


48, ESSEX STREET, STRAND, W.C. 

Students and others are invited to eee THOMAS D. RUSSELL’S 
Collections of British and Fore ute one Zoophytes, Annelids, 
pe ae Echinoderms, Min Fossils, Rock Specimens, Microscopic 

x eol Glass Ca Boxes, Card Trays, 
Tablets, Gha Slp Sori Micro- rn lke Canada Balsam, Marine Glue, aad 
other requisites for up Geologist and Microscopist. 
Catalogues Post Free. 


FRANCIS & Co.’s 
ELECTRIC ts: 














Best pea Only. 
ele, nstrime: 
Seer Be ells and Tadica- 
aa Firo and Burglar 
Carbons, Porous 
Cels, LoM Serani and Gene- 


“For instruments and stores of good 
and sound wo p they are to BEJ I rt 
be commended.” —FARADAY., 


FRANCIS & OOMPY., Eagle Telegraph Works, London, N.W 
Orrices :—ss, Harron Ganpen, E.C. 


gf tialogue Three Staings. ° 








is a a Cortal Gare Tor ali Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful énvigsrator gf the e E in cases of WEARYESE 
AND DEBULITY, and is unequalled in Fémale+¥onplafats, 
e 
e 
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DARTON’S COMBINED 
CLOCK-BAROMETER, 
In carvéd oak frame, 


Clock has jewelled 8-day movement, and will go 
in any positon, Aneroid 1s of the best finish, and 
guaranteed accurate. Sent safely packed on receipt 
of RBO. Order for sos., or with carved Bhermometer 


on dial, 55s. 
T and Night Thermometer, in 


Selfregistefig Da 
Japanned Case, with Magnet for out-door purposes, 


ros 6d. eac 
A New Illustrated List of various Designs ın Clock- 
Barometers and Thermometers, post free on applica~ 
tion. 


The Trade supplied. 


F. DARTON & CO., 
45, St. John Street, West Smithfpld. 


THE SCIOPTIJCON. 


CA TALOGUES FREE. 
THE SCIOPTICON COMPANY, 
157; 
GREAT 














eai 








STREET, 
LONDON, W. 





GOLD MEDAL, 


' PARIS EXHIBITION. 

In Packets sod Tms, Puro 

Cocoa. only, the super- 
fluous oil 


j. 8. ene & SONS, Bristol and London. 


©. TISLEY & Co, 


OPTICIANS, 


BROMPTON ROAD, SW. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Coloir Pig of Liguid® Films under the 





172, 


n of Sonorous 
Being a visible demonstration of the Vitratory and Molecnlag Motion of a 
Telephone Plate, 


The PHRONEMOSCOPK, with 3 Discs, Bottlo of Solution, Descriptive 
Pamphlet, &c., in oard Box, tes. 6a. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CQ., 17a, BROMPTON ROAD, LO ON, dw. 
TELEPHONIC ELECTRICITY. All Materials pfied for experi 
mental 


Price Lists of Electrical and Aconstic Apparatus, with Drawings and 
Description of the Harmuonograph, Post Free, ad. 


DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion givenas to GENUINEN ESS, PURITY, 
and VALUE.—Brycx Waicr?, 90, Great Russell Street, London, 


MICROSCOPES andBALANCESas MADE 





by W. STONE, 44, Gl: — Street, Holban, ya Maker toan eminent 
. iDa i are ihe, best d ch Box BALANCE, 
urn ONE- Tistg OF OF x GRAIN: i Or gas, 


. Morse. D Sig Last of Balances (Illustrated) post free, 
THIN GLASS moe MICROSCOPIC 





ons of best quali 6d, per qunce ; Squares 
Lag Beppe ad eed Ss, 55. per gross ; also 
eg Raa ‘Materials and of Send for mounting.—CHAS, 


Sar Iz, h Street, Stoke Newington, N. — 
e 
e 


e e 
è .? . € 
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Ww. LADD & CO,., 
: . i SCIENTIFIC INSTRUMENT MANUFACTURERS 2% 


. (By Appointment to the Royal Institution of Great Britain), 


II AND [I2, 


BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in anyftonditión ot the atmosphere. 
LÆDD'S DYNAMO-MAGNETO MQCHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE @r Laboratory use. 


= Physical Apparatus of every Description, e ° 
ILLUSTRATED CATALOGUE, SIXPENCE, f 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN ee for SCIENTIFIC LECTURES, ries of Hire. Post free. 


™ — Complete Sets of Physical ‘Apparatus for Science Promers and all th 
Sremens and Gramme Dynamo Machines and Lamps for hire. 
Schools supplied with Apparatus as per Science and Art D 
Electric Signals for Houses, Hotels, &c., Colhery Signals, 


ightnng Caen, Gower and other PatenssTel 


e Physical Text-books in use ın Sçhools and 


uirements in the Sections of Light, H. f, Sound, and Electricity. 
e 


e EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 


Illust atd Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. 


Ditto, Electric Signals, Part 2, post fret, 6 Stamps. 





On January 26, 1880. 


LETTS S POPULAR ATLAS. 


MONTHLY PARTS. 
Three Maps (17 by 14) Engraved on Steel, Printed in Colours. 
Price SEVEN PENCE. 
PART I. AE ROATORS | CHART OF THE WORLD,—2z Sheets, 
showing by colour the Possessions at a glance, the Submarine 
and Overland Cables, ee sei of Warm and Cold Currents of the 


Ocean, limit of Icebergs ın Northern and Southern H heres, the 
latest Discoveries on the Coast of Sibena, and in Central Afnca, &e. 


BRITISH ISLES, showing by colour the depth of surround- 
ing Oceans in fathoms, and every County Town, 
100 in Prizes distributed[through the year. 
Prospectus from any Bookseller, Stationer, Newsvendog or Railway Book- 
stall, or on receipt of stamped addressed envelope direct from 


LETTS, SON, & CO., Limited, 33, King Wiliam Street, and 72, Queen 
Victora Street, London, E.C. 





Extra fcap. 8vo, 38. 6d. 


METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lectnrer on 
Chemistry ın St. Mary’s Hospital Medical School With {tiustrantons. 


MACMILLAN & CO., London. 





On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series. * Edited by Jamus Brittany, F.L.S, British Museum. 
CONTENTS —Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News — 
Proceedings of Societies 
Price 1s. 3d. Subscription for One Year, payable in advance, x25. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


THE SPRENGEL AIR-PUMP 
(GIMINGHAM’S IMPROVED), 


WITH MULTIPLE FALL TUBES 


And every recent Improvement, including McLeod’s Gauge, Barometer 
Gauge, Radiometer, Terminals oar non-conductivity Vacuum, 
C, & 

L. CASELLA having arranged with Mr. Gumingham for the sole 
manufacture of these Pumps, is pi ed to supply them either in their 
ampie form or with all or any of the accessories Mr G&ningham has 

ed to examine cach instrument, in order ona no imperfect instrument 
sent away. e 


CROOKES’S RADIANT MATTER TYBES. . 


L A has also the pleasure of stating thag he is now able sap- 
ply the -exhausted Tubes ıllustratıng Mr. Crookes’s beautiful 
ments on iant Marto and guarantee therr excellencg as each woll be 
gent to Mr. Gimingham for examination before going out. 


L. CASELLA, 147, Holborn Bars, London, E.C. ° 


. e 3% 


ELECTRICAL and SCIENTIFIC APPA- 


RATUS — MICROPHONES and HUGHES’ SONOMETER, 
ELECTRIC BELLS, INDICATORS, Fire- and Thief-Alarms, New 
Constant Batteries, INDUCTION-COILS and FRICTIONAL 
MACHINES, Magnets, Insulated Wires, Screws, and all margal 
LIBERAL TERMS TO SCHOOLS AND SCIENCE TEACHERS. & 


gabie, Lis, Complete Electric EIN S ME INT EAA ETAR AEA Photo- 
Gerson, Little ttle Bri itain, London, E.C. 


ROYAL POLYTECHNIC.—CLASSES for 


the preperation of Students for University Examinations, ynder 

direchon of EDWARD B. AVELING, DS, F LS. London wt 

yermty Mai atriculation, rst and and Bee Preliminary Scientific M,B., 
Botany, Physiology, Chemistry. All the work pragtical. e 


NEW EDITION OF PENNING’S FIELD GEOLOGY, 


Just published, Illustrated, price 7s. 6d., Second, Edition, 
much Enlarged. 


THXT-BOOK | 
FIELD GHOLOGY. 


° By W. HENRY PENNING, F.G.S., 
H.M. Geological Survey of England and Wales, 
WITH 


A SECTION ON PALZONTOLOGY, 


By A. J. JUKES-BROWNE, B.A., F.G.S., 
H.M. Geological Survey of England and Wales. 


‘We can confidently recommend the guide before us,”— 
Geological Magazine. 

“We gladly hail, the a 
satisfying a want which 
expressed.” —WVature. 

A carefully ed and practically useful text-book for the: 
field-geologist."— Fournal of Ap, Science. 

‘ Well worthy the chreful study of geologist 
pane their work and render their results Re afore reliable.”— 

Fournal, 

ss Rohe have taught us the principlef of the science, but Mr. 
Penning, as an accemptished field-geologist, introduces us to the 
practice; in fine, while most writers trest geology as a pure 
science, he deals with it rather £s an art,” —The Academy, 

°  “ Now-a-days field-work must be accurate and, precise. . . 
The author of the work before us, who is a member of the: 
*Geological Survey, shows us how all ghis isto be done, and that 
in a clear and popular manner.” —Jron. 
London: BATLLIERE, ‘TINDALL, &cox, 2o; King William 
e Street, Strand, š 
°. 3% . 





arance of the present work, as 
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APPLICATION OF PHYSICS TO THE 
ARTS. 


ion of the Lords of the Committee of Council on Education 
ae To pete Courses of Lectures will be given, illustrating some of ths 
Applications of Physics to the Arts :— 


1. Capt W DE W. ABNEY, RE, FR.S., wil give a Course of Six 
Lectures on“ Radiant Energy and its Relation to ape hy,” on the 
following days :—agrd, th, apt 25th, 26th, and 27th of Fe , and ist 
March, 1880 (at 8 p.ar ers 

2. W, G. ADAMS E Š , Professor of Physics King’s College, 
London, will give a Cane of Six Lectures on " Electrical Measurement in 
Relation to Tel on the following days:—sth, 8th, goth, roth, rxth, 
and rath Marea at 8 PaL) Fee, £1. 

T, G, BARFF, M.A, late Professor of Chemistry fal the Royal Aca- 
deny, will give a Course of Lectures on ‘‘ Colour and Pigments in Rela- 
tion to Panting, ” on the feline days .—rsth, 16th, r7th, 18th, roth, and 
gend March e ‘at BP) Fee, £t 

4. De. W. STONE, M.A., will give a Course of S.x Lectures on “‘ Sound 
in Relation to Music and Musical Instruments,” on the following days :— 
xst, and, sth, 6th, 7th, and 8th April (at 8 P.n.) Fee, £1 


All the above Courses are open to Women The Courses will only be 
held 1f ‘not less than thirty applications for cards of admission are made in 
each case, not less Pag a fortnight before the beginning of the corresponding 
Course. Cards of admission and detailed prospectuses for each of the 
Courses will be obtainable at the publication stall in the South Kensington 
Museum threa weeks before the beginning of the cones onding Course. In 
all the Courses a reduction of one-half of the fees will be made i in favour 
of those engaged in teaching. 


All the Courses will be given in the Physical Lecture Theatre, Science 
Schools, South Kensington, S.W. 
» (Entrance in Exhibition Road.) 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL PROFESSORSHIP. 


The Council invite Applications for the Char of Chemistry. 
£300, with a share of the Students’ Fees. Applications, with dace 
to besent not later than 9th February, 1820. 
Further infqgmation may be obtaiged from the PRINCIPAL, on application 
EDWARD STOCK,®M.R.C 5., Secretary. 


INSTITUTE OF CHEMIS?PRY. 
EXAMINATIONS. 


An Examination in Practical Chemistry in connection with the Institute 
will be held on MONDAY, a3rd February, and four following days. Ex- 
miner, Dr W. R Hopexinson Cariidates are requested to communicate 
with the tary, Mr. CHARLES E. Groves, Somerset House Terrace, 
London, W C. e 
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THE MINIMUM TEMPERATURE 


Mimmum Thermometers for registering the greatest degree of 
cold, 








Standard Maximum end Minimum ‘Thermometers, 
. 16s, each. 
Tiustrated Catalogue of Meteorological Instruments sent post free. 


JOHN BROWNING, 
63, STRAND, W.C., LONDON, 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in the ancient, but especially in 
the modern, languages, mathematics, fan natural 

For Prospectus and further to Dr. LEONHARD SCHATZ, 

LL D., 26, Belsize Park Gardens, Lond .W., or to the Head-Master, 

Mr. A. E Anpxesen, Hofwyl. 
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SOYAN POLYTECHNIC.—CLASSES for 


preparation of Students for Univeratty Examinations, under the 
aoe of EDWARD B. VELING; D.Sc., F.LS. London Uni- 


versity Matriculation, rst and and B.Sc., Prolininary Sclmeisc MB., 
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VACUUM TUBES.—T5 be Sold, 15 Tubes 

of ane hale: Case, Bi-chromate womate Psem, Wae, ena and three 

Cals : the property 

of (the late a ReaD eas Pics 45 Apply to Mrs. 
RIcwann, | Hopelauds, Kew Gardens Road, Hew. 


FORSALE.—A fine BINOCULAR MICRO- 
SCOPE by a first-class London maker. With 6 Powers, Polariscope, 
Lamp, and all modern accessories, Cappiete Mahogany Case, with 
x50 good Slides, Meeller Type Plate, &c. To be sid a 
TRAR pocos, care of the Publishgs of ee dford 
Serget, Soran ws 
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MICROSCOPIC OBJECTS 


Of superlative perfection, iJustrating Histolcgy, and every branch of Micro- 


scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded foreExcellence, Variety, &x. 
EDMUND WHEELER, 48n, T@lington Road, Holloway, London, N. 


UNIVERSITY OF ®TAGO, NEW 
ZEALAND. 
CHAIR OF BIOLOGY AND CURATORSHIP OF OTAGO 
MUSEUM. 





The CHAIR and CURATORSHIP having become Vacant, applications 
from Candidates for the Appointment will now bo received and consdered. 

The will be £600 annum, which will commence to run from the 
date of embarkation, bendes the Class Fees, which are £3 34. for each 
Student per term of Six Months, commencing in May of each year. An 
allowance of £150 will be made far P: -Money and Outfit 

Tho speciality of the Cha? will be NATURAL, HISTORY, and Candi- 
dates must have such qualifications in that subject as would secure ther 
recognition as Teachers of the same in the Univermty of Edinburgh ; and a 
pe will be given to those having a knowledge of Botany and 

‘alzcontology. 

No rehgious teat is required to qualify to hold office in the University, or 
to graduate, or hold any sovantare or privilege thereof, 

‘Lhe tenure of office ‘shall be during good behaviour, but in case of the 
successfal candidate becoming, in the opinion of the Council, incapacitated 
from age or any other circumstance, the Council shall have power to appoint 
as tute sro tempore, who shall recer o half the Salary and the whcle of 


the Fees 

The University is also fully equipped with Chairs of Classics and English 
Literature, Mathematics and Natural Philosophy, Mental Philosophy, Ehe 
raed Mining, Anatomy and Physiology, and Surgery; and the Museum, 
which is m good order, has an Endowment of 11,000 acres of Pastoral 
Countrypw geis about £600 per annum. 

Applications from Candidates, with, five copies of testimonials, must be 
lodged with Gorce Anprew, Esq., S.S.C, 3, Hope Street; or HUGH 
AULD, Esq, W.S., 21, Thistle Street, on or before the 14th February next, 

Edinburgh, goth January, 1880, 





THE LONDON LIBRARY, 
. 13, ST, JAMES'S SQUARE, S.W. 
3 ` "President. 


Thomas Carlyle, Esq. 


. Trustees. 

, Earl of Carnarvon, Lord Houghton, Earl of Rosebery. 
Committee. 

Sir Jamese Aldemgon, F. W. Burton, Esq., Rev. Canon Cheetham, JC: 
say neste Er , W. Courthope, Esq Sır Frederick Elhot, Rev. E. E 
Estcourt, H. W. Freeland, Esq., Sydney e, Esq, Prof. Gladstone, 
F. Hamson Esq., Dr. J. J- gusserand, C.M. ennedy, Esq., Rev. Stanley 
Leathes, D.D , W. Watkiss loyd, Esq., H. Maxwell Lyte, Esq., James 
Cotter Monson, Esq., Earl of Morley, Rev. Mark Pattison, Dr. 
F. Pollock, Eag Rev. Dr R ols, Herbert Speacer, Esq., Leshe 


Si en, k 
The Library contains gaco vases of Ancient and-Modern Literature, 
in various languages. Subscription, 43 a year, or £2 with Entrance Feo of 
46: Lafe Membership, £26. Fifteen Volumes are allowed to Country and 
fen to Town Members. Reading Rooms open from Ten to Ha-past Six. 
Papen new edition, 1875 (1,062 pp.), price rôs, ; to Members, x25. 


tuses on apphcation. 
ROBERT HARRISON, Secretary and Librarian. 


ASTRONOMICAL TELESCOPES5,— 


from ch to inch aperture.  s}-inch equatorial moton, 
symch to, 3 aatonal, complete; Photo, mth Calver’s ‘‘ Hints 
Telescopes,” g stamps.—G CALVER, 
FRAS., Hill House, Widford, Chelmsford 

FOR SALE—A very fine rsj-inch Equatorial, with Clock. 


NATURE.—Wanted, ONE COPY EaCH of 
Nor ka £33 85, Bich ee Vol. KVIL—J. Forrustsr, Book- 








MUSEUMS or LIBRARIES.—Advertiser 
25) is desirous of obtaining a Situation as Asfistant Curator or Librarian. 
§ well educ&ted, and good references.—Apply A. T., Case’s Library, 
High Street, Lymington. 


Ss 
GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by"Lyell, 1874, he says: “As 
it is imposmble to effable the readgr to recogmise rocks and minerals at 
sight by aid of verbal descriptions or figures, he will do well to obtain a 





well-arranged collection of ens, such as may be Mr. 
TENNANT €149, Strand), Preacher of Min at King’s College, 
London.” These Collections are supplied on the following terms, in 
Plain Mah Cafinets : k 
100 Speci ens, în Cabinets with 3 Try: m mom £2 0 
imens, iget, with 5 ws ue oe SCS 
ae ene fe Coli wick o Drawers sæ me 1010 P 
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LIVING SPECIMENS FOR THE MICROSCOPE. - 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 17, ANN STREET, SIRMINGHAM. 

T. B has last week sent out to his subscribers specimens of Acineta 
mystacina, with sketch and description. He has also sent out young 
specimens of Cristatedla mucedo, Plumatella repens, and Fredertcelle: 
suliana, just emerged fror the statoblasts, also two specum@s of Doris, 
one of which had deposited a ribbon of spawn ın his marine aquarium. 

, Weekly announcements will be @@&ide m this place of organsms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free. 
Twenty-six. Tubes in course of Six Months for Subscription of £1 19, 
Price List of Specimens on application, with stamped addressed envelope. 
Poxtrorio oF DRAWINGS, Ong SHILLING. 


Sale bp Auction 


Natural History Specim s 

Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms L King Street, Covent Garden, WC, on FRI- 
DAY, the 6th day of February, at half-past 12 o'clock precisely, several 
small C Jlections of British and Foreign Insecis, also Egne Collections 
of doptera and Coleoptera, from West Afnca, New Guinea, Fiji 
Islands, &c.. containing a great number of very rere species, Stuffed 
Birds in Cases,®Bird and Animal Skins, Eggs, Cabinets apd Glass 
Cases, Shells, small Herbarium, a few lots of Botanical, Entomologi- 
cal, and other Bcoks, and various Natural History Specimens. 

May be viewed after Two o'clock the Day prior and Morning of Sale, and 

















Catalogues had. 
THE LONDON CLAY CLIFFS OF 
P: have lately been wastin; idly, large i 
Siani Poanls have been ahed out. A | Peet es M 


100 Specimens, 


correctly named, will be sent, carnage Raids to London, 
on receipt of z0s.; or one small Specimen each of 12 Svecies, post-free 
for us. 2d., by 


W. H. SHRUBSOLE, F.G.S., Sheerness-on-Sea. - 


MINERALOGY AND GEOLOGY. 


Collections of 200 Specimens in Cabinets, specially adapted fur Students 
and Teachers, price 42s ; smaller Collections at snme rate. ‘These Collec- 
tions are used with Gaccess by nearly all geological science teachers in the 
United Kingdom Single Specimens and every requisite of JAMES R. 
GREGOR ff Geologia Repository ga Museum, 3a, Charlotte street, 

i urre. e new Lists of Collections, new t of A tus, &e. 
Estabhshed 22 years in London. pana 








MINERALOGY AND G OLOGY. 


Ag Specimena in Card Trays, with their uses described, 4s 40 Specimens 
in ahogany Cabinet, with lock and kéy. 7s 6d Collecuon containing roo 
Specimens of Minerals, Rocks, and Fossils, io Mahogany Cabinet with lock 
and key, 1 Collection containing 100 Bnush Fosstls, in Siah gany Cabinet, 
with lock and key, 41 ros. Collection containing 100 t ritish Rocks, in 
Mahogan, Cabinet, with lock and key, 41 5$. 

Bee E OF GADOLINITE, KJERULFINE, GARNETS— 

ORANGITE, THORITE, AND EUXENITE FOR CHEMICAL 
PURPOSES. 

BLOWPIPE CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalogues free. ° 


SAMUEL HENSON, 
277 (Late 1134), STRAND, LONDON, W.C, 


The Next Course of Ten Lessons on Mineralogy will commence Wednes- 
day, 4th February, at 7 30. Fee for Course, 108 


EAGLE INSURANCE Comp, wy,’ 
79, P. MALL Siu 
e For Lives onty. Estauiianxs reo, 
Accumulated Funds see se me = = = - 4o66, a4 
Also a Subscribed Capital of mora than.. m - 1,900,000 


Reports, , ud Forms may be had ar the Oho er from any 
of the Concatg's Agents, post free. 
D GEORGE HUMPH REYS Acta anc secrecary, 


. THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany, dedicamd exclusively to Marte hjects Essays, 
Critjquesp Boriews, Reports, Advertisementg. Strict eye kept up -n the deve~ 
lopment of Maritime Affairs in every respect Every sec nd Sunday one 

utbe in gto at least ; uent supplements and drasings. Snbocnption 
at any time; preceding numbers of the year furnrhed subseque tly. ce 
ras forẹtwelve momhs, Advertisements 
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paper; col le abatement for 3. 6, ra months’ inserte n. Business 
Pies : Aug. Meyer and Dieckmann, Hamburg, Alterwall 28. Edited by 
W, v. FrRERDeEN, ALR , Hamburg, Alexander Street, 8. 
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Containing Tilustrated Papers on— 
m Persia. By J. R., Preece. 
ae aying of the New Jee Cable. By E. March Webb. 
‘The Repost of the Committee on the Birmingham Wire Gauge proposing 
a Gauge to be legalised, 4 
‘With other IUustrated Papers. ~~ 
Price Three Shillings. 
te Copies of the Report of the Wire Gauge Committee, to- 
kire three Papers by Mr, C. V. - Walker, E.R S., and by Mr. Latimer 
Clark. M.Inst C.E , on the subject. 
Price One Shilling 


E & F.N. SPON, 46, Charing Cross, W.C 


THE QUARTERLY REVIEW, 
No. a97, is published THIS DAY. 


Contents. 


I.-LORD BOLINGBROKE 
IL—THE PROGRESS OF TASTE. 
Hil —BISHOP WILBERFORCE 
IV.—THE SUCCESSORS OF ALEXANDER, AND GREEK 





VI. —THE ROMANCE OF MODERN TRAVEL 
VII -MR Bas AND THE DUKE OF SOMERSET ON 
NARCHY AND DEMOCRACY. 
vue CREDENTIALS OF THE OPPOSITION. 


JOHN MURRAY, Albemarle Street. 


NORTH BRITISH AGRICULTURIS?, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and othart 
in the management of landed property throughout "Scot.and and 


ntorested 
the Northern Counties of England. 
The AGRICULTURIST has also a very considerable elreulation on tha 


Continent fE Europes America, Australa, and the Colonies, 
The AGRI TURIST 1 is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of ali the principal British 
and Trish Markets of the week, besides telegraphic reports of those held on 
at aad tne ion, is edited by f the leading Veterinarians 
ent one of the 
ia “the he. comeys a Te inyaieebie to the breeder and feder as a guda to the 
r of ı and therr treatment ie labounng under disease, 
Fut Reports are given of the Meetings Kargi area 
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ant all es canoes tural Associations Pamen Great Bae 
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For Advertisers addressing themselves to Farmers a better medium does 
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Price 37. By ot 34d. Annual Subscription, payable in advance, 14s. 
Office.—377, Strech, Edinburgli. 
Post-Of obras parable to Charles Anderton, Jun., Edinburgh. 
ESTABLISHED 1843. 
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THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F L.S., F.Z.S., Member of the 
British Ormthologists’ Union ; contains— 


ginal articles by well-known naturalists in „every branch of roology ; 
kane oe of animals; arrival and departure of migratory birds; occurrence 
of rare birdy; distribution and migration of British fresh-water fish; new 
or rare marine fish ; local aquana; British reptiles, British land and fresh- 
water moll nsa with Íh remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history, 
Report of the Linnean, Zoological, and Entomological Societies. Reviows 
£ natural history books. Occasional translations from foragn zoological 
jportals of important and interesting articles in various branches of zoology. 
ere are ocapsiongl woodcuts. ° œ 


JOHN VAN VOORST, r, Patcinsethe Row. 





On the rst of every Month, price Supence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Edited by Jony T. CARRINGTON, é 


Wuh the Assistance of 
Frepericx Bonn, F.Z.S. | oun A. Powzr, M D 
Epwaxp A, Frrca, F L.S . Jenner Weir, #.L.S. 
F. Bucaanan Wuitr, M.D. 

Contains Articles “by well- Entomolog on all brang of the 
Sctence; on Insects injurious or beneficial to Farm owGarden? Noted on 
Habits, ‘Life-Histories + occurrence of Ranties, &cẹ; there are monthly Lsts 
of Duplicates and Desiderata. 

Numerous WOODCUT ŠLLUSTRATIONS, to the printng of which 
attention is given, and occasional LITHOGRAPHED and „CHRO MO- 
GRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Ccurt. 


ecial 
THO- 


Drs. BUCKNILL, TOOTH BROWNE.. FERRIER, AND 
HUGELINGSJACKSON. 


Contents. 
ORIGINAL ÅRTICLES :— 
Chronic ‘Morphin.sm. By H Obersteiner, M.D. 
Jilustrations of the Diseases @f the Pons Veroli By W R? Gowers, M D. 
On the Origin of Totanus By Sucgeon-Major J }, L Ratton, M D. 
Herediy and Crime ın Eplleptic Criminals. By Henry Clarke, LRC P. 
n 
CRITICAL DIGESTS AND NOTICES OF Boow3s:— 
Balfour’s Defence of Philosophical} Doubts By e Buckn pee M N. D: 
Calderwood’s Relations of Mindjand Bran. By W. 
Mailer on the Acute Anterior Pohomyelitis of he Adult. By ee de 
Watteville, M.A., B Sc . 
CLINICAL CASES :— : 
Fivo Cases of Disease of the Brain, &c. By Charles K. Mills. 


Cases of Intracranial Tumour. James oss, M.D., Manchester 
A Case of Hemiplegin due to asting Cerebral Convolutions. By 
Frands po amar; M.D, ARC. pÉ Gad Fletcher Beach, M.B, 


ABSTRACTS OF BRITISH AXD FOREIGN JOURNALS *-— 

On the Sensory Centres of the Cortex Cerebri (Luciani and Tamburini. 
By W. W. Ireland, M D. 

On a Case of Progressive Muscular Atrophy, &c. (Erb and Schultre); 
Concussion of the Spinal Cord (Obersteiner); peuuason of Atrophic 
Spinal Paralyses (Remak). By A de Watte 

On the Structure of the Cortex Cerebri (Sucker and Unger); Spring 
and Atrophy of the Cornu Ammonis m Epilepsy ; a Casa of 

epsy. By FL Obersteiner, M D. 
ony the Pathol gical Anatomy of Hydrophobia (Weller); 


On Combined 
Draig of the Spinal Tracts (Westphal). By W. J. Dodds, M.D. 
Ca 
Head Measurements (Wight), By Crochley Clapham © 


General Paralysis amongst Negroes. By Robert Lawson, MB. 
MACMILLAN & CO., London. 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and R in French *Langua Litera: 

Science, Art, Varieties, Notes Pnee 4d., chins Polis ph 
the railway bookstalls ©, 37, Southampton Street Strand W we 

LA SEMAINE FRA? A Journal Française e pour 
l'Angleterre : Pohtique, Li Yariétés, Nouvelles, 
et Notes. Un exemplaire par la ide en tm poste. Abonne- 
ment franco par la poste—un a es Oy ads Sr pos, gs. Prix 4d., abex 
toua les libraires et aux On s’abonne aug? 

eating Straod W.C. 


37, Southampton gered 
LA ‘SEMAINE E FRANCAISE.— —‘‘La Semaifie Fran- 
ht out in London for the benefit of those English 
poy w ge may brows to study contemporary French from all gh priate of 
Tev, instead of confining their reading to one particular Gallic print. 
It certainty merits success.” —Grashic. 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things. .... Page beeps belter Tor most than any 
one of the best papers published in Paris itself. We are much 
with the character of it, and believe it will be highly valued in a ics 
many l households where French is cultivated. The printing is very well 





done,”: 
Txeus OF SUBSCRIPTION: — s. d, 
Threo months ws a s one “~ æ 5 0 
Sux te m o o o E ; 


P.O. O aotit T. Sranswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 
THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS' CHRONICLE, 

Edited by ee) Avarfnon Granie, Secretary to the Central Chamber 


Agriculture, 
Devore attention to the discussions and proceedings of the Chamber 
of Ay of Apia of Great Bntan (hich now number 18,000 
), besides giving 


I vale to ag on practical farming, and a mass of 

Intelligence of panolar ue to the agriculturist. 

The London Hop, Cartle, nad other arijots ets of Monday are 

specially reported in’ ths Journal, whi whea i engu mg same evening so 
as to ensure delivery to country subsen! the first post on Tuesday 


moming Prce Ap 
Published by W: Pre PICKERING ‘ar ar, ihade Streat, Strand, W. Cc. 


By JOHN FISKE, M.Ap LL.B. 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy. 2 vols., 8vo. fs ° 


DARWINISH, AND 0 THER ESRAYS ; 
ow ready, 














Cyown 8yo, 78. 6d. A 
of og, MACMILLAN & CQ, Londen. e 
s e 
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EXTRA NUMBER OF NATURE. ,. ° 


7 Next week will be published an EXTRA number of 


oe “NATURE; > 


Containing a Portrait, engraved on Steel by JEEN S, of 


JEAN .BAPTISTE 


ANDRÉ DUMAS, 


With a Fup and Detailed Account of his Life and Work, by DR. A. HOFMANN, of Beilin. 


This Extra Number will contain upwards of 80 Columns of Matter. The price will be 
ONE SHILLING. ° 


Post FREE FOR 13 PENNY STAMPS. 
29, BEDFORD STREET, STRAND. 


OFFICE: 





NOW READY, 


THE BIOLOGICAL ATLAS. ° 


Adapted to the requirements of the London University, Science and Art Department, and for Use in Schools, 


* Containing 24 Plates with 423 Coloured Figures and Diagrams, with Accompanying Text giving Arrangement 
and Explanation, Equivalent Terms, Glossary, and Classification. 


: BY 
D. M‘ALPINE, F.C.S., 


Honourman of the Science and Art Department, Lecturer on Biology and Botany, Edinburgh ; 
AND 

: A. N. M‘ALPINE, B.Sc. 

(Honours) Lond., Professor of Botany and Natural History, Edinburgh. 

% Demy 4to, Fuil Bound, Cloth Titled. Price ys. 6d. 


° »• W. & A, K, JOHNSTON, Edinburgh, and 6, Paternoster Buildings, London, E.C. 





Now ready 


NEW TRUTHS in PHYSIOLOGY. By 
EDWIN WOOTON, Fellow of, and Demonstrator af Physiology and 
Psychology to, the Society of Smence, Letters, and Art of Londer 

Post free, 6}d , of the AvrHor, 19, Great Western Terrace, W 


ANCIENT GEOGRAPHY, . 


Now ready, with 20 Maps, 2 vols , 8vo, 42s. 


A HISTORY of ANCIENT GEOGRAPHY 


AMONG the GREEKS and ROMANS, from the Earliest Ages till 
the Fall of the Roman Empire. “By E H. BUNBURY, F.RGS 


JOHN MURRAY, Albemarle Street, 


F 








Now ready, Portrait and Woodcuts, crown 8vo, 7s 6d. 


The LIFE of ERASMUS DARWIN. By 
CHARLES DARWIN, F.R S. With a Study of his Scientife Works 
by ERNEST KRAUSE Transi by W, S. Dartas. 

JOHN MURRAY, Albemarle Street. 





THE MATTERHORN. 
Now ready, with Maps and roo Tllustrations (340 pp ), medium Svo, tos. 6d. 
The ASCENT of the MATTERHORN. By 
EDWARD WHYMPER 


“This is a condensed and cheaper edition of ‘Scrambles Amongst the 
Alps,’ with fresh matter andgdditional illustrations ” 
JOHN MURRAY, Albemarle Street, 





SATCH’S ARISTOTLE: 
Now ready, Sve, 18s. e 


The MORAL PHILOSOPHY of ARIS- 
TOTLE. Consisting of a Translation of the Nicomachean Ethics, 
and of the Baraphase attriMted to Andronicus of Rhodes; mith Intro- 
ductory Analysis of each Book. By the late WALTER M. HATCH, 
31A , Fbllow of New C@lege, Oxford. 

` JQEN MURRAY, Albemarle Street. ae 
a e57 e e gt ™ 
b . 
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Now ready, price ss. 6¢, Vol II, No. IV, of 
THE : 
JOURNAL OF PHYSIOLOGY. 
EDITED 
With the co-operation in England of- p 
Prof A. GAMGEE, FRS, Piot. W RUTHERFORD, F.R.S., Prot, 
J. BURDON-SANDERSON, F.R.S, 
And in Americe of 
Prof. H P BOWDITCH, Prof. H N. MARTIN, Prof. H. C. WOOD, 


BY 
MICHAEL FOSTER, M.D, ERS. 
CONTENTS. 

On the Relative Paralysing Action of Atropia and Pilocarpine qn the Heart. 
By Sydney Ringer and E. A. Morshead. n : 
Concermag the Action of Common Salt elise of Atropia, Bromide of 

Conia, and Sulphate of Nicotine on M lar Irritability, By the same. 
On the Changes in Serous Glands during Secretion By J N T N 
y J. N. 


On the Changes in Pepsin-fo.ming Glands dunng Secretion. 
Langley and H Sewall 
The Phymological Actia of Heat. @y B. F Lautenbach Wart IL 
MACMILLAN .& CO, LONDON 
MIN ERALOGY AND GEOLOGY. 
ELEMENTARY COLLECTIONS to illustrate the above Sciences at 


the foll win; es i : ; 
Zo Minerals’ Fossils, or Rocks, in Mahogany Care with Lock 
arranged ave on tae oe 





and Key, scien © £I 0 o 
100 do. do. dose 200 
do. do. do se 400 


200 
N B—Thes$ Collections obtained the ONLY Prize Medal for Natoral 
History Collections at the Exhibition of 1872. 


2 te ë a 

Aa BRYCE-WRIGHT, 
Minoralogisteand Expert in Gems and Precious Stones, 

e go. GREAT RUSSELL STREET, LONDON, W C 
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“SUBSCRIPTIONS TO NATURE 


tg Yearly . wee ee ew BBS. 
Half-yearly . . s s. . 145. 64. 
. Quarterly . e. . © 75. bd. 


To the Colonies, United States, the Continent, and 
all places within the Postal Union :— 


geany Ea a SoC Od 
alfyearly . . . . 0%., 155, 6d. 
Quarterly . . . > 8s. 


Cffice: 29, Bedford Street, Strand. 


DIARY OF SOCIETIES, 


LONDON 
THURSDAY, JANUARY 2 

RoYAaL Soctery, at 8 30.—English Reproduction Table: Dr. Farr, F.R S 
—A Note on Protagon: Prof. ee, F R.S.—The Induction of Electric 
Currents in Iufintte Plover and Spherical Shells’ Prof Niven.—The 
Physical onstants of Liquid Hydrochloric Acid: G. AnsdelL 

ROYAL INSTITUTION, at 3.— Chemical Progress: Prof. Dewar. 

Lonpon InsrrruTion, at 7.—TIwo Centuries of Shakespearian Acting: 


H B Wheateley. 
FRIDAY, JANUARY 
ROTAL INSTITUTION, at 9.—Proportions of the Human Figure: J. Marshall. 
SOCIETY OF Arts, at 8.—Herat. Col. Malleson. 
SATURDAY, JANUARY 31 
ROYAL INSTITUTION, at 3.—Coal: Prof Rupert Jones: 
e SUNDAY, Fusrvary I 
Sunpay Lecruge Socrgry, at 4.—Automatic Telegraphy: M. Macfie. 
MONDAY, FEBRUARY a. 

Lonpon Institution, at 5 —History of Chloine’ Brof, Armstron; 

Socigty oF Arts, at 8.—India rubber and Gutta-percha: Thomas Bolas. 

MEDICAL SOCIETY, at 8. 

VICTORIA INstrrore, at 8. 

TUESDAY, FEBRUARY > 

ZOOLOGICAL Socrery, at 8 30 —On a New Spectes of Heron from Mada- 
fascar: Dr G. Hartlaub —On the Afyorns elegans of Temminck. Oldfield 
gbomo: —On the Auditory Ussıcles of Fishes: Messrs. Bndge and 

“L 
RoyaL INSTITUTION, at Ap briology of Muscle; Prof, Schafer. 
SOCIETY oF ARTS, at 8.— Transvaal: Rev G. Blencowe., 
WADNASDAY, FEBRUARY 4. 

GEOLOGICAL SOCIETY, at &—On the Oligocene Strata of the Hampshire 
Basin: Prof John W Judd, F R S—A Review of the Family Diasto- 
poridee, for the Purpose of Classification: George Robert Vine Commu- 
nicated by Prof P M. Duncan, F.R.S.—On a New Thenodont Reptile 
(Clerorhisodon orenbus pensis, Twelvetrees) from the Upper Permian Cupri- 
ferous Sandstones of geal near Orenburg, ın South-eastera Russia. 
W. H. Twelvetrees, F.L 5 

ENTOMOLOGICAL SOCIETY, ag bd 

pad ARTS, at:8.—Trade and Commerce with Siberia: Henry 


THURSDAY, FEBRUARY 5. 

Roya. SOCIETY, at 8.30, 

Linnean socisry, at 8,—Remarks on the Order Commelynaceæ: C. B 
Clarke —On the Salmonide and other Fish introduced into New Zealand 
Waters: H. M. Brewer, 

ROYAL INSTITUTION, at 3 —Chemuical Progress: Prof, Dewar. 

LONDON INSTITUTION, at 7.—Architectural Design: H. H. Statham 

FRIVAY, FEBRUARY 6, 
ROYAL INSTITUTION, at 9 TZ borograpbie Spectra of Stars: Dr. Huggins. 
GEOLOGISTS’ ASSOCIATION, ve —Annual Meeting. 
SATURDAY, FEBRUARY 7. 
Royar INSTITUTION, at 3.—Handel: Prof, Pauer. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, Sc, &¢. 


192, TOTTENHAM COURT ROAD, LONDON. 
Direct Vision Spectroscopes with adjustable slit and high dispersive power, 
in Brass Case for waistcoat pocket, pics £x a Ditto, large sizes, £2 and 
Z£2xes With Quartz Lenses, ras. extra. Table S for Students, 
irom £8 ror @itig, with a Prisms afd divided Crrclg from 415 Half Pnsm 
Spectroscopes with very ugh dispersive power equal to 15 bias of 60°, 
on Brass Stands with Universal motion, complete in case, price from £40, 
Hilgers Variable Power Pnem for Spectral Analyses, @ith 6 different 
ers, from_1°to 10%, from Ato H, of hght flmt, price, in case, £5 ios. 
pherometers, in Morocco Case, from £5 tos. 


NOTICE OF REMOVAL., 
JAMES HOW & CO., 
SCIENTIFIC. INSTRUMANT MAKERS 


` 73, FARRINGDON ST., LONDON : 


(Lats oF 5, ST, BRIDE ST., AND 2, Fosrar Lam), ° 


HOW'S STUDENT'S SICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections ind other Objects for the Microscope. . 


















R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY GOJL MAKER. 
perio Tee 
PRICE LIST, FOUR STAMPS, 
55, SIDMOUTH STREET, LONDON, W.C. 


CHEMICAL & PHYSICAL APPARATUS 


BOTTLES, PURE CHEMICALS, 
And every requirement for Sclgncs Classes, Private Study, or Business 
urposes 





Ilustrated Priced Catalogues @n Application. 


MOTTERSHEAD AND CO, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S ° 





CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL- APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Afost Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
TONTDON, W.C. ° 
WwW. WRAY, œ P 


Optician, Manufacturer of Microscopeand Telescope Object-Glasesy 
Fiye-Pieces, Sun and Star Diagonals, &¢, s 


Estimates sent for all kinds of Mountings, bd 
Price Lists of Object-Glasses, &c., on application. 
LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 


BALANCES, 


ANALYTICAL AND BULLION. 
. SPECIALITY— 
THE NEW IMPROVED 
SHORT-BEAMED ANALYTICAL BALANCES. 











OTTO WOLTERS, 
ss, UP. MARYLEBONE ST., PORTLAND PL, LONDON, W. 


MICROSCOPESandBALANCESas MADE 
by W. STONE, 44, Gloucester Street, Holborn, late Maker to an eminent 
firm), are the best and chope, Ty his 3%, Box BALANCE, 
warranted to turn ONE-TWENTIETH OF A GRAIN: or gos, 
Microscope. Price List of Balances (Illustrated) post free 


LiGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate mze is the best 
of all appliances for the protection of every description @ building from he 
destructive effects of lightning. 


NEWALL & O’S 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Building and Shipping in all parts of the world 
with unvasying success, ıs the most Roliable, most Effective, and Cheapest 
Conductor ever offered to the public. e 

It is sumple m its application, no insulators being required, and it costs 
only one shilling per foot for the standard up which is safe in any storm. 

R. 8, NEWALL & 00., 130, STRAND, W.C. bd 

36, VATERLOR ROAD, LIVARPOQ 

68 ANDERSTON QUAY, GLASGOW. 

S MANUFACTORY—GAT&SHEAD-ON TYNE. 


eor e ° 








a ty 


cii . NATURE 





MR. OAKLEY COLES’ WORKS. 


ón, Third Edition’ demy 8vo 
DEFORMITI 8 OF THE MOUTH, their Mechanical 
Treatment. With an Appendix of Illustrative Cases. London: 
Churchill, New Burlington Street. 
OPINIONS OF THE PRESS ow [HE FIRST AND SECOND EDITIONS. 
LANCET, November 28, 2868.— The work ıs full of useful information 
.. . Of ev day utility to itioner.’ 

"LANCET, uly 16, 1870.— ‘ Second Edition of this work shows 
that the 2 cowunued to devote himself with zeal to the investigation 
and treatment of a esting class@of cases, We recommend the 
work to the study of bo eee eae 

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870. 

“The S Edition bears u pages the most satisfactory evidence 
Sf site cod eink te followed up the study and prac- 
tice of thespecialty he has devoted himself to with so much success... . 
Altogether we must heartilyecongratulateshIr. Coles on this creditable com- 
pledon o:a wor which am but redound to his credit, wherever it is 


A MANUAL OF DENTAL MECHANICS, With 
rso Illustrations. Churchill, New Burlington Street. 
eOPMION oF THE Press, 

AMERICAN DENTAL REGISTER, November, 1874 —“ The 
work we regard asa valuable one to the student, and, indeed, for the 
Practitioner. Itshould be in every Dentist’s library.’’ 

NOTES FOR DENTAL STUDENTS. 2. 64, 
Butcher, 4, Crane-conrt, Fleet Street. 
OPINION OF THE PRES 


BRITISH JOURNAL OF DENTAL SCIENCE, Ta pedal a 
We y welcome this useful little book...... us 
to those p for the Dental Diploma...... We hope tha there will 
soon be a Second n needed.” 


THE DOCTOR, September, 1876.—“‘ Carefully arranged and very 

complete. Indeed they seem to try to take in rather more sufficient for 

Dental students. . . . . . We have no other fault to find with this note-book, 
which a a model of what such a work should be.’ 

THE MOUTH AND TEETH DURING PREG. 

ted, by permai on froin ths eee of the 

Odontological gx. Prce xs. on; Wyman and 

Sons, Great rt Sheet. 
OPINION oF THE PRESS. 
THE BRITISH MEDICAL JOURNAL.—“The author has 


d considerable attention to the subject, and gives many useful 
recast et ee eet toothache and 


a er iirc pregnancy remarks on treatment are 


The practitioner will do well to 
Carry out the suggestions offered by the author.” 


ANCIS & Co.'s eroen 
BLECTRIC tats 
TESSAN BELLS. 


Cells, če., Sean and Gene- 
and sound workmanship they are to 
be commended.” —FARADAY. 
FRANCIS & OOMPY., Eagle Telegraph Works, London, N.W 
Orricss :—s2, Hatton Garvey, E.C. ° 
Catalogue Three Stamps. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink is used. It has been ted 
by the principal Banks, Public Offices, and Railway Companies throug! 
It writes almost instantl: 


Full Black. ae easily from the Pen. 
Does not corrode Steel Pens. 





-paper may be applied at the 
cleanly to use, and not lable toBlot. | moment of writing. 

Can bo obtained in oar through Mesus. Barctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsrry & Sons, Newgate 
Street; Wu. MATHER, a Londo and Manchester; J. Austin & Co., Duke 
Srece, d Liverpool; and Stacy & Coox, Pate:noster ow; aad to be had of 

all 


B EY & DRAPER (Limites), Dablin. 


DIAMONDS AND OTHER PRECIOUS 


STONES Scientific givenas to GENUINENESS, PURITY; 
ALUE.— Bryce WRIGHT, 90, Great Russpll Strest, London 





For BAD PREASIS, @LD WOUNDS, and SORES, If 


effoptuallye rubbed on ghe Neck and Chest, it oures BORE 
THROATS, BRON , COUGHS and COLDS; ard for 
GOUT, RHEUMATISM, and all Skin Qiseases jt is ypoqnalied, 
e 
e 


. ’ 


DARTON’S COMBINED 
CLOCK-BAROMETER, 
In carved oal*frame, 

Clock has jewelled y movement, and will go 
in any position. Aneroid ıs of the best finish, and 
guaranteed accurate. Sant safely packed on receipt 
of P.O. Order for sos., or with carved carved Thermometer 
cn 

Be sparing Day and Night Tierned n 

can, with Magnet for out-door purposes, 
tos. 6a. each. 
\ New Illustrated List of various Designs in Clock- 
` Barometers and Thermometers, post free on applica- 


tion. = 


The Trade supplied. 


F. DARTON & CO., 
45 St. John Street, West Smithfield. 


THE SCIOPTICON. 


CATALOGUES FREE. 




















THE SCIOPTICON COMPANY, 


"157; 
GREAT 


’ PORTLAND 
STREET, 
LONDON, W. 


g. C. TISLEY & Co, 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Fi of Liquid Films under the 
action of Sonorous Vibrations. 


Being 2 visible demonstration Telephone the Nate and Molecular Motion of a 





172, 


The PHONEIDOSCOPE, with 3 Discs, are of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. Al Materials supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Frety od. 


“VESBINE” THE NEW MINERAL, “ VESBINE X 
(or Vesbiate of Copper), a beautiful Green Mineral. Ori find; 
only a few Specimens ; very scarce. The MINERS’ ASSO TATION 
tos. 62 BLOWPIPE APPARATUS (Sole Agent). The STUDENT 
AND TEACHER’S ELEMENTARY COLLECTION, numbering 
roo Species of characteritic British Fossils: so British Rocks, 50 
Minerals All convenient sizo Specimens, each with a ucket bearifig its 
correct Mocks) Gan ty; also é‘at@logue. Tae whgJ> @ntzined in a 
superior -up inet with fitungs Complete, price £3 35. Special 
Collections for Museums, Colleges, &c. Cabine ts, Show-Cases, and 
Fittings de#gned. Prcbable cost and tıme necessary to the formation 
of an efficient museum supplied on application E J. DOWN- 
ING (Geologist, &c ), 38, Whiskin Street, E C., Lond 


. DIATOMS IN THE LONDON CLAY. 


In Peed rene ins of a communication From the Hon Sec. of the Geologists’ 
my ths Advertisement which appeared under the above heading 
fe ee week is tharawn, and part of the notice thereby given is hereby 


declared to be cancelled. 
W. M. SURUBSOLE 
Sheern®se-on-Sea, 20th Taniiiy; 1880. o 


THIN GLASS FOR MICROSCOPIC 
MODIT oF n best S ua: Crees 6d, per ounce; Squares 





es od. ; post Slps, ss. per gross; also 
®@other Mountin, Materials and Objects acl for mounting.— CHAS. 
PETIT, 151, High Street, Stoke Newington, N., 
= e 
e e 
n e 
: ° i 
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° WwW. LADD & CO, 
i ë SCIENTIFIC INSTRUMENT MANUFAĊTURERS s.. 
e (By Appointment to the Royal Institution of Great Britain), 


II AND 12, BEAK STREET, REGENT STREET, W, 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any@onditi&n ot the atmosphere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE f Laboratory use. 


© Physical Apparatus of every Description. r * . 
ILLUSTRATED CATALOGUE, SIXPENCE 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Bes of Phymcal Apparatus for Science Primers and all the Physical Text-books in use in Schools and Colleges. 


Supeens and Gramme Dynamo Machines and Lam find hire. 
Is supplied with Apparatus as per Science i real Requirements in the Sections of Light, Heat, Sound, and Electricity. 


Electric Signals for Houses, Hotels, &c., Colliery Signals, htning Conductors, Gower and other Patent „Telephones, 
3 ° EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Mustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, © Stamps. 





Ld 
This day, in crown 8yo, price ros, 6d. 


THE MECHANICAL THEORY OF HEAT. | 
BY R CLAUSIUS. . 


Translated by WALTER R, BROWNE, M.A., Late Fellow of Trinity College, Cambridge. 
MACMILLAN AND CO., LONDON. 














© 
Now ready, Vol. XIV., Part II., January, 1880. M JACKSON & SO - š 
Å. s 
THE JOURNAL OF (J. ORME and H. M. CAPNER) ‘ 
ANATOMY AND PHYSIOLOGY MANUFACTURERS AND IMPORTERS OF # 
NORMAL AND PATHOLOGICAL. SCIENTIFIC APPARAFUS 
CONDUCTED BY ' AND 
Profs. HUMPHRY, TURNER, M‘KENDRICK, & Dr. CREIGHTON. CHEMICALS, 
x Intnnne Muscles of the Marnupial Hand. By A. H. Young, M.B. SOLE AGENTS For HICKLEY’S PATENT TELEPHONES, 
(Plate VI Price sos. per Pair, Cash with Order. 
2. Myology ve ierra Civetta. By A H. Young, M.B. . { 
3 Anatomy of Knee Joint. By W. R. Willams, M R.CS. Price Lists sent on receipt of Three Stamps for Postage. 
4- Development of Fibrous Tissue from Hepatic Parenchyma in Cirrhosis 5 : 
of Liver. By D. H, Hamilton, M B. (Plate VIII) e For Trade Terms inclose Business Card, 
> pme IX) to Pathology of Internal Bar, By P. M‘Bride, M.B. Se ee 
ate 
ew Bone in Human Anato By S. G. Shattock. E, " 
LA 7 Tae Dense called Sturdy in Sheep, 1 ts Relation to Cerebral Locals 65, BARBICAN, LONDON, C 
ation. ByG. tB x 
8. Two Cases of Lesion of Tem ro-Sphensidal Lobe of Brain. By J. THE BREWERS’ GUARDIAN: 
Roy rapt M L. spad DJ: eles M B. yw *) AD. A Fo htl to the P jon of B * Int 
‘wo Cases of Stnate -Sarcoma y tnig! Paper devoted 
Ps uence aod Duration Tf Cardiac Movemente. GA Gibson, Licensng, Legal, and Parliamentary Matters. 
(Plate XI. > RauviEw OF THR Marr AND Hor Trapes; amp Wow ann Srrarr Trar R 
It Fatal Membranes o pind Cr canna). B Eror Turner, —— 
Ia on issection of a secon ‘Turner. Brewers. 
13. donee MA m connection wh Vertebral Artery By R. J. «The Brewers? Guardi ri E publassiea the of every alternate 
Tuesday, and 1s the oly, journal Tiäcaliy connected brewmg interests, , 
I4 Chae of Development of Wool ag Cornea of a Sheep. By J. G. Garson, «St e ipon, x62. 6d. Por annum, post fres, dating from any quarter-day. 
e each, TrEnSsMission A: broad. 
15 Notices of Botts, i Si OM ices s, Bond Conrt, Walbrook, London, ¥.C. 
MACMILLAN & CO., London and Cambridge. 
T= a a ne Eh On the rst of every Month. 
e 
THE ENTOMOLOGIST’S MONTHLY TRIMEN’S JOURNAL OF BOTANY, 
ssbb BRITISH AND FOREIGN. 
with occasional Illustrations, Edited ITTEN, €.L.S., British Museum. 
Coutecnd sr J.W. Dooaran fe E Mehe dumt F-R.S., E, C. Ryg, F.ZS., A oed a Agades by laa en oe See A 
T. x urna otanica pos 
This Magazine, ees in ey comin a standard atos and notes poini re —— Articles in Jo B 1 News. 
on all subjects fis A Wh Entomology and gmeialy on the Insects of 
E B Isles, Su oo T Pricg rs. 3d. Subscription for One Year, payable in advance, ras. 
th 1x er o 
meno with the san sur gich yo yar SS AROA |_Leufon: WEST, NEWMAN, & CO., 54 Hatton Garden, B.C. 
to boun. cloth obtained = 
the entre ete at phe i increated pri piles of ioe, each ; the ig Just published, in 4to,eprice =e Ani 
Piemares or, at qs. cach, ° GREEK and ROMAN CQINS. gtalo 
Leadon: JOHN VAN VOORST, x, Paternoster Row. l : 
N. < Conmunteanons, show! Editors of the Collection formed by GEORGE S F S.A. Scot, Edinburgh. 
de eae eae Se, aah 5 MACMI & CD, LONDON 
e e 
z e ia ° 
. * 2 A a 6 
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CASSELL, PELEAR, x PARAN AND a ANNOUNCEMENTS. 
E ` Ready this day, price 5 post free, "A gd. ae 5 7 ` ‘ 


THE FIELD NATURALIST’ S HANDBOOK. By the Rey. F, G. Woop and THEODORE Woop. 


vr * This New Work embas a full List-of the Plants, Eggs, Insects, and Birds found in each successive mont ofehe year, 
and furnishes a valuable practical Guide to the Fici Naturalist in the three favourite depdttments, of Entomology, Field Botany, 
and Egg Coll&ting. e 





ANIMAL ‘LIFE DESCRIBED AND ILLUSTRATED: a frof. E. PERCEVAL WRIGHT, M.A; 
M.D, F.L.S. Profusely Illustrated. 15s, 


“A handsome volume? We can*honestly commend Dr. Whight’s ‘ Animal “Life? as instructive and trustworthy ; it is, at the 
same time, full of interest, not only for children and the general reader, but evei for young students of manu history.’ — Times. 





e 
NEW NATURAL HISTORY, CASSELL’S. Edited by Prof P. Martin Duncan, M.B. (Lond.), 
® F?R.S., assisted Dy eminent scientific wliters, Ilustrated throughout, Now Ready, Vols. I., II, and III., 9s. eath, 


“ An invaluable standard book on natural history. The work is profusely illustrated, and no natural history. Library should be 
without it.’—Land and Water. 





THE COUNTRIES OF THE WORLD. By ROBERT BROWN, E.RG.S. 4 vols., each "vol. with 
bi 30 Illustrations, each 7s, 62. ° 


° ‘¢ Shows considerable power of “Braphic description, and contains a vast amount of really trustworthy geographical information, 
The book is profusely illustrated,”— Times, 


. SCIENCE FOR ALL. Volume II. Edited by Dr. Roperr Brown, M.A., F.L.S., &c, assisted by 
eminent scientific writers. Centaining about 350 Illustrations and diagrams. Price gs. 


. ‘The second volame of this serial which has just been published, justifies the. favourable opinion which we expressed on the 
*. issue of the first volume. Most of the subjects are judiciousl ne pola and the general character of the papers shows that it is 
. ° possible to write at once popularly and accurately, ‘The list of contributors, though containing names which are yet unknown to 
á fame, igeludes several men of mark in the scientific world. ‘Science for All’ may be recommended as a most useful and attractive 
& wotk.”—Atheneum. d 
“<A great want has been en gupplied i in ‘Science for All.’ ”— Graphic. 











. 
RACES OF MAN KIND, THE. A Description of the Characteristics, Manners, and Customs of the 
Principle Warieties of the Human Family. By Rospert Brown, M. Ax Ph.D., F.L.S., F.R.G S. Complete in Four Vols., 
containing upwards of 500, Illustrations, Extra crown 4to, cloth gilt, 6s. per Vol. 3 OF Two Double Vols., £1 1s. 





FAMILIAR WILD. FLOWERS, First Series. .By F. E. Huumg, F.L.S., PSA With 40 Full-page 
Coloured Plates and numerous Wood Engravings, cloth gilt. 125, 6d. 





AMERICAN ORNITHOLOGY. By ALEXANDER Witson and Prince CHARLES LUCIEN BONAPARTE. 
With 95 full-page Coloured Plates, painted from nature, 1,500 pages, demy 8vo, bound in Roxburghe. £3 3o in 3 vols, 


a 


LOUIS FIGUIER’S POPULAR SCIENTIFIC WORKS. ten and Cheaper Editions, Revised 
and Corrected. Price 7s. 6g, each. 


THE HUMAN RACE. Revised by ROBERT WILSON. 

MAMMALIA, Revised by Prof. E. PERCEVAL WRIGHT, M. D. f 

THE WORLD BEFORE THE DELUGE. Revised by. W. H. BRISTOW, F.R.S. 

THE OCEAN WORLD. Revised by Prof. E. PERCEVAL WRIGHT, M.D. 

REPTILES AND BIRDS. Revised by PARKER GILLMORE. ° . -* 
THE INSECT WORLD. Revised by Prof. Duncan, M.D., F.R.S. 

THE VEGETABLE WORLD. Revised by an eminent Botanist. 


THE TRANSFORMATION OF INSECTS. By Prof. P. MARTIN Duncan, M.B., F.R.S. With 
240 Illustrations, Third and Cheaper Edition, 7s. 6d. 

















——_»--—— 


WORLD OF THE SBA. From the French of, Moquin Tanpon, hy the Rev. H. “Martyn Harr, 
eo M.A. Illystrated. Ios. 6d, 


. ee e 
CASSELL, PETTER, GALPIN, & UO.’ LUD GATE HILL, LONDON, 

Pier R Cray, Sons, ano TAYLOR, at 7 and’8, Bread Sheet Hill, Que®n Victoria®Street, in the City of Landon," and published by 
Maps AND Co, at the Office, 99 and 3% Bedford Stregt, Covent Garden. —THuRsDAY, Jan wary 29, 1880. 
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A WEEKLY ILLUSTRATED JOURNAL .OF SCIENCE . 


“ To ihe solid ground 


g ; Of Nature irusis the mind which builds for aye.’ —WORDSWORTH 








No. 536, VOL. 21] 


THURSDAY, FEBRUARY 5, 1880 


maney 


Cad 
[PRICE SIXPENGE 











Registored as a Newspaper at the General Post Office.) 


APPLICATION OF PHYSICS TO THE 
ARTS. 


By ion of the Lords of the Committee of Council on Education 
the following Courses of Lectures will given, illustrating some of ths 
Applications of Physics to the Arts .-—- y 

1 Capt W DE W ABNEY, R E, F R.S., will give a Course of Six 
Lectures on “ Radiant Energy and its Relation to Pho! phy,’’ on the 
following days:—-a3rd, a4th, agth, 26th, and a7th of Fe , and rst 
March, 1880 (at 8 P xa Fea fa ‘ 

2. W. G. ADAMS, bLA., E R S., Professor of Physics, King’s College, 
London, will give a Course of Six Lectures on ‘ Electrical Measurement in 
* Relation to Telegraphy,” on the following days‘—sth, 8th, oth, roth, 1rth, 
and rath March (at8pu) Fee, £1 

3. F. G. BARFF, M.A., late Professor of Chemistry &t the Royal Aca- 
demy, will give a Course of Six Lectures on “ Colour and P.gments in Rela- 
tion to Painting,” on the following days :—rsth, 16th, ryth, 18th, rgth, and 
aand (at 8pm.) Fee, gr f 
4. Dr W STONE, M.A, will give a Course of Six Lectures on ‘' Sound 
in Relation to Music and Musical Instruments,’’ on the following days :—~ 
ast, and, sth, 6th, 7th, and 8th April (at 8 p.at.) Fee, £1 

Ali the above Courses are open to Women The Courses will only be 
held if not less than thirty applications for cards of admission are made in 
each case, not less than a fortnight before the beginning of the corresponding 
Course, Cards of admission and detailed prospectuses for’each of the 
Courses will be obtainable at the pubhcation stall in the South Kensington 
Musenm three weeks before the beginning of the aap eae Course In 
all the Courses a reduction of one-half of the foes be made ın favour 
of those engaged in teaching. R . 

All the Courses will be given in the Physical Lectuie Theatre, Science 
Schools, South Kensington, S.W, 
(Entrance in Exlubiton Koad.) 


CITY AND GUILDS OF LONDON 
INSTITUTE for THE ADVANCEMENT 


OF. TECHNICAL EDUCATION. 
Applications for the Office of Organising Director and Secre to the 
Institute are invited. The Organising Director and Secre will be ex- 
pected to devote the greater part of his time to the work of the Institute, 
which will involve attendance at all meetings of the Governors, the Council, 
and the Committees; and such regular daily attendance as may be found 
requisite for th performance of hy duties Aguitable office will be 
i oe imeessary clerical assistance. ary will be not fess 
then 6400 a year. 


to give proof of capacity for isation and for general busmess 
Itis desirable that the Candidates should be gentlemen of scientific attain- 
ments, holding a Univermty degree. 


Further information may be obtained from one of the Hon Secs, ‘—Mr, 
Jons Watney, Mercers’ Hall, Mr, W. PuiLuirs Sawyer, Drapers’ Hall; 
or Mr. Owen Ropers, Clothworkers’ Gall Applications directed to the 
Hon. Secretaries, Mercere Hall, E.C., to be sent in not later than oSth 
February, 1880 ə 
It is particularly requested that no personal canvass be made. 


LONDON HOSPITAL MEDICAL 


COĽLEGE, e , * 
TURNER STREET, MILE END, E Pea 
The Lectureship of Botany is now Vacant. The Course is of three 
months’ duration, and conftnences on the ust of May. . e 
Appheations, with copies of testimonials, to be sent on or hefore the sard 





of Fe next to the WARDEN, from whom further culars may i 
obtameds; __ {Signed) MUNRO SCOTT, Warden 
e k e 
e ’ e 
° e ae 


“ TAH Rights are Reserved. 


BROWNING’S i 
STANDARD METEOROLOGICAL 
INSTRUMENTS. 








Minimum Thermometer, as engraving, but on brass pedestal, to 
take dew-point on grass, 16s. 6d, 





Thustrated Catalogue of Meteorological Instruments sent post free. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
H.M. GOVERNMENT, THE ROYAL SOCIETY, &c. 


63, STRAND, W.C., LONDON. 


UNIVERSITY OF OTAGO, NEW 


ZEALAND. 
CHAIR OF BIOLOGY AND. CURATORSHIP OF OTAGO 


MUSEUM. 

The CHAIR and CURATORSHIP having become Vacant, applications 
from Candidates for the Appointment will now be received and conadered. 

The Salary i be £600 per annum, which will commence to run from the 
date of em tion, es the “lass Fees, which are £3 4. for each 
Student per term of Six Months, commencing m May of cad year An 
allowance of £150 will be made for Passage-Money and Outfit 

The spe ty of the Chair will be NATURAL HISTORY, and Candi- 
dates must have such qualifications in that subject as would secure their 
recognition as Teachers of the same in the University of Edinburgh ; and a 
pees will be given to those having a knowledge’ of Botany and 

to) . e 





No religious test is required to qualify to Hold office in the University, or 
to graduate, or hold any ady antago or pnivile; ereof. 

e e tenure of office shall be dunng good t viour, but in case of the 
successful candidate begpming, in the opinion of thé Council, incapacitated 
from age or any other circu: ce, the Council shall have power to appoint 
ig ada tenipore, who sha!l reqgive half the Salary and the whole of 

e Fees, 
e The University is also fully equipped with Chars of Classics and English 
Literature, iiateematics and Navid Philosophy, Mental PAilosophy, Che- 
istry, Mining, Anatomy and Physiology, and 


luch is in d order, has an Endcwmeby of x1, acres of Pastoral 
Country, which yields about £600 per annum. ° 
Applications from Candidates with five copys of testimonints, must bo 


lodged with GEORGE ANprew, Esq, S.S.C ‚h, Hope Street; tr HUGE 


AULD, + W.S., 27, Thistle Street, on or before the xgth February next, 
Eqifiungh, goth Jaguary, 8p. @ aai an 
7 . 
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MICROSCOPIC. OBJECTS 
Of superlative perfection, illustrating Histology, Ënd every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded for Excellence, Variety, &. 
EDMUND WHEELER, 48n, Toffington Road, Holloway, London, N. 
VAO nla a a er tn ano 


MINERALOGICAL SOC?ETY of GREAT 
BRITAIN and IRELAND. 


The following Publications may be obtained of Messrs. Sutpxin, MAR- 
ann Co. fendon, of Messrs. LAKX AND Laxs, Tmiro, or of the 
Hon Secretary, “Mr. HL Corns, F AAE Lemon Street, Truro :— 


The ‘‘ MINE GICAL MAGAZI VoL I., 270 and xxi pp, 
and eight Plates, 135. 6d., 

Vol. II., 284 xii, pp, six Plates, together with a Geological 

Mineralogical Map of "he Sher Isles, 17s., cloth, The Map of 

Shetland, separately mounted on Jah to fold, ın cover, 7r. 6d. 

The ‘i Mineralogical Magarhe ” 1s pubäshed at intervals of twọ to three 

months- < The prico ofthe numbers ti ture will varf according to size from 
as. to 48 


INSTITUTE OF CHEMISTRY. 
PRIZES. f 


Wr. FRANKLAND has offerel a Prize of Age for the best Or Tn- 
yasti gapon involving Gas Analysis, and Dr, MEYMOTT TIDY has 
a Prize of £25 for the best Ouiginal Investigation cn Special 
Reactions of the Alkaloids and their Separation from Organic Mixtures, 
‘These prizes will be open to Agsociates, and to all persons (enact Fellows of 
mhe Tositute) who shall, before the gist of December next, have qualified 
for the Associateship in “all respects, short of passing the prescribed practical 
ee ; and successful compention for these prizes will be accepted In 
Jieu of such practical examination. 
F rmation may be obtained on 3 application to the Secretary, Mr. 
C. E. Groves, Somerset House Terrace? 


. SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY: 
AFTERNOON, commencing at Four o'clock precisely, Sunday, 
Fee? 8 —Wiriram Crarxe, Esq, M A. (Cantab., on “ William 

d Garrison, and the Abalition Movement in America.’’--M embers’ 





danai Sube Subscngjion, oe Feyment at the Door—One Penny, Sixpence, 
et — 


*e LEPIDOPTERA. 


An EXEMBITION of NATURE PRINTED BUTTERFLIES and 
MOTHS was opened on FEBRUARY and at No. 1, St. James’s Street, 


S.W. Admission One Shilhng. 
A Guide for prinnog same, Eth full instructions, can also be had, price 


3. 6d. post 

ROYAL POLYTECHNIC.—CLASSES for 
pei of ia Seat TELING. D.Sc., F.L. E Ure 
versity Matriculation, xst and and B.Sc., Pr Scientific M B., 
Botany, Physiology, Chemistry. All the work practical, . 

THE BEST FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Jonn ALGERNON Ss Secretary to the Central Chamber 


eee chore Ge Gest e Gatch cow price Tonade ck. aber 
o Agi 5 tore of Great. Britam (which now number upwards of 18,000 
ers), 





l farming, and a mass of 


n. & year 
G Lya Pont a Street, Strand, W.C. 


Published aby WB Ge ERIN 


THE EN€OMOLOGIST’S MONTHLY 


sal pees he 
with occasional Illustrations. 
Conducted by J. “owas, riae Peg. E C R FZS, 
SrarnTOoN, F 


gaxine, contams standard : 
on all a Eaha and especially on the Insects o: 
r Volumia, post fres: The yolufhhes com 


Fix 
aw the Leshan 
Vols. I. to V. n Fap tA i) may be of tee by purehazerg of 
the entire set toate, 2, airs os, each ; the succeeding 
ees Ladon: JORN VO es aoe ch 
OHN V. ¥OOo , Paternoster Row. 
N.B—Comppmalcagns, ke. De sant to the Editors at th® abote 
address, f e è soe o 
e 
° Ld 


LIVING SPECIMENS FOR TRE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S ‘and NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM. 

T. B has last week sent out to his subscribers specimens of Urostyla 

andis, one of the infusoria of the order Hlyfotricha, with sketch and 
escription. He has also sent out young Char in the alevin stage, also 
young Plumatella ees and Kredericella suliana, some Kolit CORCINKA, 
and Raphidiophrys pallida. 

Weekly announcements WI bo made in this place of organisms T. B. 


is supply. laa a 
Specimen Tube, One Shilling, post-free. 
Twenty-sia Tubes in commse of Six Months for Subscription of £1 13. 


Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO OF DRAWINGS, ONE SHILLING. 


17TH YEAR OF PUBLICATION. 
THE JOURNAL OF SCIENCE. 
FEBRUARY, 188. Price ıs 6d; Annua! Subscription, post free, 18s, 


x The London Water Su 
2, ‘The Formation of My. Mattieu Williams. . 
3. Living Hone b: a Novel Phase of Ant Lift. 
4 Edmund Halley” * his Life and Work. 
3 The Height ana Span of the Japanese. 
Enghsh and American Physique. By G. M 
. On Water and Air. By Prof. Tyndall, bet pee e Lecture II. 
With Woodcuts 
& Report on | on Hollway’s Process for Reducing Metallic Sulphides without 
ernal Fuel. “By W. Mattieu Willams With Woodcut. 
9. Analyses of Books. 
i Do Lirds feed on berr.es and Blackberries ? 
xx. Academies and Societies, 


12, Notes. 
London: 3, Horse-shoe Court, Ludgate Hill. 
LA SEMAINE FRANÇAISE: 





LA SEMAINE FRAN CAISE: son ern pour 
V’Angleterre : Politique, Litt anes me Sames, Sare basa Nouvelles 


et Notes. Un exemplaire pa par la poste, Abonne- 

mont franco poste—un an, tt a ie mein 9 Prix 4d., chez 

le leg alr ecb gams ds de fer. Gn blabanne ans 
ure2ux, Southampton Street, genome W.C. . 

LA’ SEMAINE | F CAISE.—“ ‘La Semaine Fran- 


aise’ has been wrought out in London for the benefit of those English 
readers who may vish to study contemporary French from all points of 
view, instead of confining their reading to one particular Galle print. 


It certainly merits success.’ 
LA SEMAINE FRANCAISE.— — “The numbers before 


us are full of good things... .. It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued ın all those 
many households where French is cultivated, The printing is very well 


TERMS OF SUBSCRIPTION: — 
on 


Three months 


x ” 


om ~~ red one 


omt 
Cad e = Ca we 
wee 


A 


Twelve 4 
P.0.0. payable’ to T. SPANSWIG at "King Street, "Covent Gurden, wG 


Publishing Office, 37, Southampton Street, Strand, W.C. 


NORTH BRITISH AGRICULTURIST, 
athe oniy. Agticultaral Journal in ‘Scotland, and circulates extensively 
amongst landed facto otherg 





Continent of E 
Tis AGRICULTURIST ly panai 
time for the evening mails, an 
mae of pubhcatio: 
n. 
Tho V. iniy Deparfnent is edit@d by ons of the leading 9 etórinariang 


sie orts are given of the Meetings of the R Aggculeral 
of Ragin ee icultural eeu Mand and 
Agricul Soclaty cotland, the tush Chamber of iculture, 
rE] throughout Great Bntain 
and Irelan 


© For Advertisers addressing themselyga to Farmers a better modium does 
not exist. 


nae ad. iad. Annual Subscription, payable in advance, 147. 
Post-Office rots payable to ocho Anderson, Jun., Edinburgh. 


í ESTABLISHED 1843. >» 


22a ray. 
. DIAMONDS IN MATRIX. 


R. C°NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 


A e Precious Stones valued and bought. * 
iz, FRITH STREET, SOHO, W. 


. 
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` MINERALOGY AND GEOLOGY. Now ready, Part VIII., January, 1880, pce 3e, 6d. 
q Speamens in Cadai y mita biers ees described, 4s. 40 Specimens . * BRAIN: i 
gany > ection containin: 
soe of Min a Rocks, and Fosnls, io Mahogany Cabinet ith lock -A JOURNAL OF NEUROLO GY. 
and key, x Collectson colttaining 100 British Fosals, iu Mahogany Cabinet, EDITED BY 
with lock and key, £1 ros aa soaring roo British Rocks, in Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, AND 
Mahogany Cabinet, with lock and key, £ HUGHLIQG@S-JQCKSON. 
‘ALS OF GADOLINITE, KJERULFINE, GARNETS— Cogent 


" ORANGITE, THORITE, AND EUXÆNITE FOR CHEMICAL 
PURPOSE 
iy CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS, Catalogues free, 
SAMUEL HENSON, 
277 (Late 113a), S'ERAND, LONDON, W.C. 


The Next Course of Ten Lessons on Mineralogy will commence Wednes- 
day, 4th February, at 7.30. Fee for Course, 10s. 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, by Lyell, 1874, be says: “As 
it is imposmble to enable the reader to recognise rocks and minerals at 








nght by aid of verbal descriptions or figures, he will do well to obtain 2 
well aged collegtion of guch as may be procured from Mr. 
TENNA T (149, Strand), Teacher of Mineral at it King’ 's College, 
‘hese Collections are supplied on following terms, in 
ar Stahogake Cabmets :— 
100 Specamens, in Cabinet, with 3 Trays se ws me £2 2 © 
200 ens, ın Cabinet, with 5 Trays we ww. ww 5 5 0 
300 mens, in Cabinet, with 9 Drawers ww. se 31010 o 
400 Specumens, in Cabinet, with 13 Drawers s.. w. 21r 0 O 


ore extensive Collections at 50 to 5,coofGuineas each. 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 422, 

Smaller Collections at same rate. These Collections are used with success 
by nearly all geological science teachers in the United Kingdom, Single 
Specumens and every requisite of 
JAMES R. GREGORY, 
Goologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
See new Lists of Collections, new List of Apparatus, &c. Established zs 


yan in London. 
VESBINE ” n 








“VE8SBINE” TRE NEW MINERAL, 
(or Mo eg: of As a a beautiful Green Mineral. 

E gay s gd scarce, The MINERS’ ‘asso TATION 
IPE APPARATUS Sole t) The STUDENT 
x AND TEACHES ELEMENTARY CO CTION, numbering 
zoo Species of characteristic British Fossils: so British Rocks, 50 
+» Minerals All conveniont size 12e Specimens, cach with a noket bearing its 
correct Mock) eee i ogus. The whole evar m E 
supenor Up) ot wi pings | mplete, price £3 3s. Specia 
Collections for riea Foa Colleges, &c. Cabinets, Show-Cases, and 
to the formation 


Fittings designed. Pro cost and time 
Si on application. eratan ip io J. DOWN- 


of an efficient museum su 
ING (Goologist, &c ), 38, Whiskin Street, E.C., London. 


THE LONDON CLAY EHEER OF 


for xs. ipt 
W. H. SHRUBSOLE, F.G.S., Sheerness-on-Sea. 


NATURAL HISTORY STORES. 
48, ESSEX STREET, STRAND, WC. 
Students and others are invited to at THOMAS D. RUSSELL’S 


Collectio of British and oe oe ls, Corals, Zoo 
Ob &e, ig z i á pis 
ecte 
s Hammers, Glass Card T. 
‘Tables, Ghas a laws ii Sip jopie H Thin Glass, ana n Marine Gluo, mad 


dict bee and oe 
MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. e 


EAGLE INSURANCE COMPANY, . 
79ePALL MALL. of . 
zor Lives ONLY. EstaBLISENTP xBoy. 
Accumulated Fon soo Soeai een, Ss “ane 3,006,074 
og eee ears i Sines, 
orms ma: at 
oË tha i> Conana Agents, post freo 4 
{GEORGE HUMPHREYS, Actuary and Secretary, 





ORIGINiL ÅRTICLES :— 
Chronic Morphimsm By H Obersteiner, M 
Illustretions of the Dıseasg of the Pons Tala By WR Gowers, M.D. 
On the Origin of Tetanus. By Seeon injo] i. L. Ratton, M D. 
Heredity and Crime in Epileptic Crimmals, Henry Clarke, L. R C.P. 

D 

CraiticaL Dicests anp Notices or Booxs 
Balfour’s Defence of Philosophical Doubts’ DIG C. Beco M- M. D., 
Calderwood’s Relations of Mpd and Bruns By 


Muller on the Acute Anterior Poliomyelitts of sais Adult. y ayes de 
Wattenile, MA, B.Sc. é 
CLINICAL CASES :— y 
Five Cases of Disease of the Brain, &c. Charles K Mills, 


Cases of Intracranial Tumours ByFamg a M.D., Manchester. 

A Case of Hemiplegia due to Wasting of €erebral Convolutiaas. By 
Francis Wamer, M D, M RCP., and Fletcher Beach, M.B., 
M.RC P. 

ÅBSTRACTS OF BRITISH AND FORRIGN JOURNALS: 

On the Semory Cenues ZN the Cortex Cerobri (Ludadi and Tamburini), 
By W. W. Ireland, M 

On a Case of a Ei Muscular Atrophy, &c. (Erb and Schultze) ; 
Concussion of the Spinal Cord (Oberseines) Localisation of 
Spinal Paralyses (Remak), B: 

On the Structure of the Cortex 


A de Watteville. 
bri (Stricker and By sep hs ee oling 


and Atrophy of the Cornu Ammonis in Epilepsy ; a 

Epilepsy. By H. Obersteiner, M D 
On the Pathological Anatomy € of Hydrophobie (Weller); On Combined. 

cia of the Spinal Tracts (Westphal). By W. J. Dodds, M.D. 
Head Measurements (Wight) By Crochley Clapham , 
General Paralysis amongst Negroes By apii Lawson, ME. 


MACMILLAN & CO., London. 





Now ready, Vol. XIV., Part II., January, 1880. 
THE JOURNAL OF . 


ANATOMY AND PHYSIOLOGY, - z 


NORMAL AND PATHOLOGICAL. 
Profs. HUMPHRY, TURNER} MEENDRIcE, & Dr, CREICETON: 


I. Intrinsic Muscles of the Marama, Hand. By A. H. Young, MLB. 


(Plate VII. 
2. Myology of Viverra Civetta. By A H. Young. 
3 Anatomy of Knee gaa By W. R. Willams, M R. Cs. 
4 Develo ment ot alg oes renee epatic Parenchyme in Cirrhosis 
of Liver, By D. H. Hamilton, M,B. EP 
a areas to Pathology of Internal By P. M‘Bride, M.B. 
to 


10, fae and rined of 
(Plate XI.) 

1X. Fount) Membranes Eland (Orat genna) 

xa. Notes on Dissection of a Second 

13. New abnormali in connection ae RRA AN Aeey, By R. J. 


u Case of Dovelopment of Wool on Cornea of a Sheep By J. G. Garson, 


15. Noticas of Books 
MACMILLAN & CO., London and Cambridge. 


Now ready, priog, ss. 6d., VoL IL, No. IV., of 
e THE 
JOURNAL OF PHYSIOLOGY. 


EDITED 
With the aor in England of 


Prof. A, a ag Prof W RUTHERFORD, F.R.S., Prof. 
SON SANDERSON. FR So 


And in America of 
Prof. H. P. BOWDITCH, Prof H. N. N MARTIN: Prof. H. Œ WOOD, 


raia yG. A. Gibson ” 


ay Beet Tne Turner. 





MICHAEL FOSTER, M.D, F.R.S. 


Peis Reltive Deanne aAa ad on the Heart. 
BySydney Ringer id EAM ee 
Concerning the Action of Common Sues Sul; 


e of Bromide of 
Conia, and Sulphate ot Nicos o on M: |s y the same. 
On the Leong and in Pepsin-forming G: during 2 j 


ological Action of Heat. By B. F. Lautenbach. Part IL” 
MACMILLAN & CO., LONDON. o 
e 


A Fia e 






ANCIENT GEOGRAPHY. 
Now ready, with 20 Maps, a vole, 8vo, 425, 


A'HISTORY of ANCIENT GEOGRAPHY 


AMONG the GREEKS and ROMANS, from the Earliest Ages till 
the Fall of the Roman Empire. By E H. BUNBURY, FRGS 


JOHN MUBRAY, gilbemarle Street. 


Now ready, Portrait and B ocdcnts, crown 8yo, 75, 6d. 


The LIFE of ERASMUS DARWIN. By 


CHARLES DARWIN, F.R.S With a Study of his Scientific Works 
by ERNEST KRAUSE. ‘Translated by W. S. DALLAS, 


JOHN MURRAY, Albemarle Street. 


e. THE MATTERHORN. 
Now ready, with Maps and 100 Illustrations (340 pp.}, medium 8vo, ror 6d. 
The ASCENT of the MATTERHORN, By 
EDWARD WHYMPER. 


e 
is is a condensed eheaper edftion of ‘Scrambles Amongst the 
Alps,’ With fresh matter Reheat illustrations * 


JOHN MURRAY, Albemarle Street. 


“ 





HATCH’S ARISTOTLE. 
Now ready, 8vo, 18s 


The MORAL PHILOSOPHY of ARIS- 


TOTLE. Consisting of a Translation of the Nicomachean Ethics, 
and of the Paraphaso attributed to Andronicus of Rhodes, mth Intro- 
ductory Analysis of each Book. By the late WALTER 4. HATCH, 
M.A., Fellow of New Collego, Oxford. 


JOHN MURRAY, Albemarle Street. 


"CHINA TRAVERSED FROM EAST TO WEST. 
Now ready, with ro Maps and IMustrations, 2 vols , 8v0, 305. 


The RIVER of GOLDEN SAND. Narra- 


tive of a Journey through China to Burmah. By Capt. WM. GILL, 
R E. With an Tatróductory Preface by Col. YuLs, CB. 


Te Real Geographical Society’s Gold Medal was given to Capt. Gill for 
journeys of exploratiog over comparatively untravelled ground 


bet a north to south on to Yunnan and Barmah. 


JOHN MURRAY, Albemarle Street. 





EGYPT AND THE LATEST DISCOVERIES. 

Now ready with #8 Coloured and Outline Plates, from Sketches and Im- 
pressions taken from the Monuments, royal 8yo, 315 6d. 
NILE GLEANINGS: Concerning the Eth- 
nology, History, and Art of Ancient Egypt, as revealed by Egyptian 


eee and Bas-Reliefs. With Descriptions of Nubia end its t 
a emples to the Second Cataract. By VILLIERS STUART, of 


romana. 
JOHN MURRAY, Albemarle Street. 


BY LIONEL S. BEALE, F.R.S. 


HOW to WORK with the MICROSCOPE, Fifth Edition. ars. 

The MICROSCOPE in MEDICINE, Fourth Edition, 21s. 

On LIFE and on VITAL ACTION. 5s. 

BIOPLASM. An Introduction to Physiology and Medicine. 6.67. 

DISEASE GERMS, and on the FEVERISH STATE, 125, 64, 

KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. Third Edition. ags. 

LIFE THEORIES and RELIGIOUS THOUGHT. 5s. 6d. 

The MYSTERY of LIFE. Plates. 35. 6d. 

PROTOPLASM. Third Edition, wery much enlarged. 10s. 6¢ 


London: J. & A. CHURCHILL 








On the rat of every Month, price One Shilling. 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Secles. Edited by Jet Harrina, F.LS., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original articles by well-known naturalists in®evor'y branch of zoology ; 
habits of animals; arnve! and departure of migratory ; occurrence 
of rare birds; distribution and migratién of Brinsh fresh-water fish; new 
or rare manne fish ; local equana, British reptiles; British land fresh- 
water mollusca, with remarks on the haunts and habits of the es; and 
ars si Zoological and feat soot Societies. Reviews 
Re of the ean, i ani tomo lows 
of natural histery books. Occ&sional translations from foreign zoological 
journals of irgportent and sntggesting articles in various branches of zoology. 
Phere are ogcasional woodcu 


. 
JOHN VAN VOORST, 1, Paternoster Row. e 


e ase e 


\ 
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Just published, price 3s, cloth. 
ELEMENTARY MECHANICS, including 
HYDROSTATICS and PNEUMATICS. . 
Illustrated with numerous Diagrams. 

By OLIVER J. LODGE, D, Se. London University. 






` 





Price rs 6d., cloth. 


ANALYTICAL ‘CHEMISTRY, A "Series 


of Laboratory Exercises, constittang a Preliminary Course of Qualite- 
tive Chemi yss. 


gy Prof. DITTMAR, 
Anderson’s College, Glasgow. 
W &R CHAMBERS, London and Edinburgh, 





Now ready. 


TRANSACTIONS of the ZOOLOGICAL 
SOCIETY of LONDON. 


Vol XI. Part I , price 16s., containing the following Papgrs i 

Prof W. H Flower, F.R.S., on the External Characters of Two Species 
of Bntish Dolphins, with one Plate. Prof Owen. C.B , F.R.S , Descrip- 
tion of a Portion of Mandible and Teeth of a large extinct Kangaroo, from 
ancient Fluviatile Drift. Queensland ; with one Plate f. A EL Garrod, 
5E S., on the Brain and other parts of the Hippopotamus; with two 

ates. 

May be obtained at the Society’s Office (rz, Hanover Square, W), at 
Messrs Loxcmans, the Society’s Pubhshers (Paternoster Row, E.C , or 
through any Booksell . 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 


Waith the Assistance of 
Freperick Bonn, F Z S. | ya A. Powsrr, M D. 
Epwaxp A, Fircu, F.L S. Jenner Wir, F.L.S. 
F. Bucwanan Waitz, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histones, occurrence of Rantes, &c ; there aro monthly lists 
of Duplicates and Desiderata. 
Numerous WOODCUT ILLUSTRATIONS, to the printing of which i 
attention is given, nd occasional LITHOGRAPEHED Curomo-Lirio- 
GRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 


NATURE.—Wanted, ONE COPY EACH of 
Nos 427 43% 436, 443._all 287 Vol. XVIIL—J. Forrusrer, Book- 


ier, J er] 





HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in the ancient, but especially in 
the modern, langnages, mathematics, and natural sciences. 

For Prospectus and forther particulars apply to Dr, LBONHARD SCHMTTZ, 

LL.D , 26, Belsize Park Gardens, London, N.W., or to the Head-Master, 

Mr. A. F Anprgsgn, Hofwyl. 


MUSEUMS or LIBRARIES.—Advertiser 
(25) is desirous of obtaining a Situation as Assistant Curator or Librarian. 
Very well educated, and good references.—Apply A. T., Case’s Library, 
High Street, Lymmgtun. ° 








TELESCOPE for SALE.—8}-inch © With ” 
Reflecting Telescope Equatorial Mounting. Hour and Declination 
y Dancer and Coorg. Four Eyepieces, 109 to 450. Bar- 
Rope mrached a ine, wie Eyciiowa: ice Ags To 

as “nder, w: c «Apply to 
MOTTKREHEAD & Co., 7, "Exchange Street, Manchester. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :—~ 








Fossils, or Rocks, in Mahogany Case with Lock 
r or Key, scientifically sae e on eee we £r 00 
100 do. do. dorse 200 
200 è do. do. nese 400 
N.B —These Collections obtained the ONLY Prize Medal for Natural 
History Collections at the Emhibition of 1872. ° 
e ce . 
. 
e 
: BRYCE-WRIGHT, 


MinePalogist, tnd Expert in Gems and Precious Stones, 
° go, GREAT RUSSELL STREET, LONDON, W.C. 


NATURE . 
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LIGHTNING CONDUCTORS, 


„Feb. 5, 1880] 
SUBSCRIPTÍONS TO NATURE 
e Yearly. Soa a no w s a 2B 
Halfye@ly . . . a > . 14s. 6d 
Quarterly .® . .. © 75. 6d. 


To the Colonies, United States, the Continent, and 
all places within the Postal Union :— 


Yearly ie et OR 2S we Oe GOK OF. 
Half-yearly © se, n n 58. 68. 
Quarterly . cote E E, 


Office: 29, Bedford Street Strand. 
DIARY OF SOCIETIES, 


LONDON 
THURSDAY, FEBRUARY Er 
Roya SOCIETY. at 8 30.—On the Spectrum of bon: Profs. Liveing 
ana coe the Epipubis in the Dog and Fox: Prof. Huxley, 
ec 
Linnean Society, at 8.—Remarks on the Order Commelynaceœ: C B. 
Clarke —-Og the Salmonıdæ and other Fish introduced into New Zealand 
Waters: H. M. Brewer 
ROYAL INSTITUTION, at 3 —Chemical Progress: Prof, Dewar. 
LONDON INSTITUTION, at 7.—Archite Design: H H Statham 
Car{uicaL Socrery, at 8.—Contributons from the Laboratory of the Uni- 
versity of Tokio, Japan; on Persulphocyanate of Silver: R W., 
Atkinson,—@n Methylated Dioxethylenamines: H. F, Morley. 
FRIDAY, Fuarvary 6 
ROYAL INSTITUTION, at 9 —Photographic Spectra of Stars: Dr. Huggins. 
GEOLOG. ASSOCIATION, at 7.30 —. Meeting. 
SATURDAY, FEBRUARY 7. 
ROYAL Insrrrvrion, at 3.—Handel: Prof, Pauer 


SUNDAY, Fasrvary 8 
Suwpay Lucrurx Socrery, at ae. Lloyd Garrison: Wm. Clarke. 
MONDAY, FEBRUARY 9. 
GEOGRAPHICAL SOCIETY, at 8 30. 
SOCIETY OF ARTS, at 8,—India-rubber and Gutta-percha: Thomas Bolas. 
LONDON INSTITUTION, at 5.—Hibemanon, /éstoration, and Migration: 
Rev. J. G. Wood, 
marae COLLEGE or SURGEONS, at 4.—The Vertebrate Skeleton: Prof. 


Mupican SOCIETY, at 8. 
TUESDAY, FEBRUARY 10, 
ROYAL INSTITUTION, at 3.—Physiology of Muscle: Prof. Schäfer. 
THROPOLOGICAL INSTITUTE, at 8.—On the Central South African Tribes 
from the South Coast to the Zambesi Dr. Emul Holub, 
WEST LONDON SCIENTIFIC ASSOCIATION, at 8 
METROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 
HORTICULTURAL SOCIETY, at r.—Scientific Committee, 


WEDNESDAY, FEBRUARY 11. 


Barks COLLEGE or SURGEONS, at 4.—The Vertebrate Skeleton: Prof. 
or 


TELEGRAPHIC ENGINEERS, at 8 
Rovyar Microscorican Socrery, at 8,—Annual Meeting. 
Socumry oF Arts, at 8—A New Metallic Compound. 


THURSDAY, FEBRUARY 12. 

RoyYAL SOCIETY, at 8 30. 

ROYAL INSTITUTION, at 3.— Recent Chemical Progress: Prof. Dewar. 

LONDON INSTITUTION, at 7. 

aie a OF Arts, at 8.—Gas Furnaces and Kilns for Pottery: Herbert 

uthrie, 

Matuematicat SOCIETY, at 8,—Geometrical Notes: Prof. B.-d; S. 
Smith, F.R S —On the Reflections of Vibrations at the Confines of Two 
Media between which the Tranmtion is Gradual; and on the Stability or 
Instability of Certain Fluid Motions. Lord Rayleigh, F.R.S. 

FRIDAY, Fesrvary 13. x 
ROYAT INSTITUTION, at 9-—Wheatstone’s Telegraphic Achievements: W. 
. Preece, 


Rovat Cotteae or Sunczons, at 4.—The Vertebrate Skeleton: Prof. 
arker. 


Quexert MicroscoricaL CLUB, at 8. 


SATURDAY, FEBRUARY 4, 
Rovat. INSTITUTION, at 3.—Sebastign Bach: Prof. Pauer, 


DARTON’S COMBINED 


CLOCK-BAROMETER, 
In carved oak frame. 

Clock has jewelled 8-day movement, and will go 

in any position. Aneroid ts of the best finish, and 

accufate. Sent safely packed on receipt 

of asl, Order for sos., or with carved Thermometer 
on 554. 

Beets ace! pay end Night Thermometer, in 

Japanned Case, with agpet for ont-door purposes, 


% . Pras. 6d. each. 
A New IlMurated List of variong Design#ifi Clotk- 
free on applca- 


H Barometers and Thermometezs, 
tion. 
. The Trade supplied. e 


F. DARTON & CO., ° 
45, St. John Street, West Smithfield. 








Experience, actumulated since the time of Benjamin Franklin, pfores 
conclunvely that a Conductor made of Copper of adequate size as the best 
of all appliances for the protection of every description of building from he 
destructive effects of lighting. 


NEWALL ‘&+CO.’S 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping if all pats of the world 
with un success, is the host Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 
It is mmple in its application, no msulators being required, and it costs 
only one shilling per foot for the standard mre, which is safe m any storm. 
R. 8, NEWALL & C0., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVER®OOL. 
ANDERSTO“ QUAY, GLASGOW. 


68. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


R. W. NHEVES,. 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 





55, 


NOTICE OF REMOVAL, 
JAMES HOW & CO., 


SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(uate oF 5, St. BRIDE ST., ann 2, FOSTER LANE), 
HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP, 


Rock Sections ind other Objects for the Microscope, 9 ° 





Cai 
SIDMOUTH STREET, LONDON, W.€. 


INSTANTANEOUS WATER-HEATEE. “* 


FOR LAVATORIES, REFRESHMENT ROGMS, AND ® 
GENERAL DOMESTIC USE. 


continuous suppl 
PURE wates cold, 
or boilg free fro: 
the products of com- 
bustion, and suited for 
all purposes, 


Designed to hang 
over a Lavatory bow. 
or sink. 

Haght, 26 inches; 


total projection from 
, 6 inches. 


of 
t 
m 





Price, with solid 
drawn copper heater 
and burner, 
in galvanised iron 
casing, 





THOS, FLETCHER, Museum Street, Warrington. 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Obserutiories 
of Greenwich giog amturih ihe Observatories of 
Melbourne, Sydney, Potsdam, &¢., &. 

192, TOTTENHAM COURT ROAD, LONDON, 


. = è . . 

Direct V&ion Spectroscopes with adjustable slit and high T ower, 
in Brass Case for waistcter pocket, price £1 iss Ditto, Lae sizes, ta and 
2 ros. With Quartz Lenses, ros. extra , Table S os for Students, 
r Eee with vey R a dieeenive power edal ha pos a of ea 

eclroscopes wi i power to 15 o 
cn Brass Standa with miversal motion, compløe in case, pric m 40. 
Hilgers Wanable Power Pnem for ctral Analyses; with ferent 

from 1° to 10°, from A to H, of light flint, priae, in qse, £5 10s 
Epler? ka Mocco Cas& from £s tos, ® in 
. i e s 


e 
Giving instantly #* >» 


CX . 
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. SOME WORKS ON CHEMISTRY. «. - 


A TREATISE ON INORGANIC CHEMISTRY. With numerous Illustrations. By Profs. 


ROSCOE and SQCHORLEMMER. 


Vol. I.—The Non-metallic Elements. 8vo. 


® Vol. Il, Part I. Metals, 8vo. 
Vol. II., Part II. 


Metals. 8vo. 


ais, 
18s, . 
185, . 


e. 
“ Regarded as a treatise on the Non-Metallic Elements, there can be no doubt that this volume is incomparably the most 


satisfactory one of which we are in possession,” —Syectator. 
“It would be dificult to praise the work too highly. 


All the meriis which we notgced in the first volume are conspicuous in 


the second. The arrangement is clear and scientific ; the facts gained by modern research are fairly represented and judiciously 


selected $ and the style throughout, is singularly lucid .”—Zance, 


A HISTORY OF CHEMICAL THEORY, 
from the Age of Lavoisier down Yo the Present Time. By 
AD. WURTZ. ‘Trandated by Henry Watts, F.R.S. 

+ €rown 8vo. 6ss ° . š 

“t The discourse as a résumé of chemical theory and research, 
unites singular Iuminousness and grasp. A few judicious notes 
are added by the translator,” —Pall Mall Gasette. 

“ The treatment of the subject is admirable, and the translator 


has evidently done his duty most efficiently.” — Westminster 
Beview. 


LESSONS IN ELEMENTARY CHEMIS- 
TRY, INORGANIC AND ORGANIC. By HENRY 

E. ROSCOE, F.R.S., Professor of Chemistry 1u Owens 
College, Manchester. With numerous Illustrations and 

© Crpmo-litho of the Solar S , and of the Alkalies 
and Alkaline Earths. New Edition, Fcap. 8vo. 4s. 6d. 


A SERIES OF CHEMICAL PROBLEMS, 
Prepared with Special Reference to the above. By T. E. 
THORPE, Ph. D., Professor of Chemistry in the Yorkshire 
7 College of Science, Leeds. Adapted for the preparation 
e of Students for the Government, Science, and Society of 

Arts Examinations. °With a Preface by Prof. ROSCOE, 
° New Editiðn, with Key. 18mo. 2s. 


THE OWENS COLLEGE JUNIOR 
COURSE OF PRACTICAL CHEMIS@RY. By 
FRANCIS JONES, F.R.S.E., F.C.S., Chemical Master 
in the Grammar School, Manchester. With Preface by 
Prof. Roscor, and Illustrations. *New Edition, x8mo. 
2s. 6d. . 


QUESTIONS ON CHEMISTRY. * A Series 
of Problems and Exercises in Inorganic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. r&mo. 3s. 


A MANUAL OF THE CHEMISTRY OF 
THE CARBON COMPOUNDS OR ORGANIC 
CHEMISTRY. By C. SCHORLEMMER, F.R.S. 
Lecturer in Organic Chemistry in Owens College, Man- 
chester, 8vo. 14s. 

‘It appears to us to be as complete a manual of the meta- 
morphoses of carbon as could be at present produced, and it 


must prove eminently useful to the chemical student.”— 
Athenaum, 


-À MACMILLAN AND CO., LONDON. 





MICROSCOPE SandBALANCESasMADE 


by W. STONE, 44, Gloucester Street, Holborn, late Maker toan eminent 
firm), are the best and chea] ay his 35s. Box BALANCE, 
warranted to turn ONE-TWENTIET OF A GRAIN: or 4os. 
Microscope. Price List of Balances (Illustrated) post free, 


THIN GLASS FOR MICROSCOPIC 
MOUNTING; of best a di . Qreles, i pat core Squares 
PETIT, rsr, h Streat, Stake Newington, N. 


FOR SALE.—A fine BINOCULAR MICRO- 
SCOPE by a first-class London maker. With 6 Powers, Polariscope, 
Lamp, and all modern accessories, Complete in Maho; Case, with 
150 good Slides, Moeller T: Plate, &c. To be sold a — 
Address Micros, care of Publishers of NATURE, 29, Bedford 
Street, Strand. 











On the rst of every Month. 
TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

New Series. Edited by Jamas Britten, F.L.S., British Museum. 
Conranrs.—Original Articles by leadin; 
Notices of Books and Memours.—Articles in 
Proceedings of S¢gicties 

Price rs. 3d. Subscriptionafor One Year, payable in advance, ras. 

London: WEST, NEWMAN, & CO., s4, Hatton Garden, E.C. 


THE “HANSA” 


Published since 186; in Hamburg, & the only independent professional 
per in Germany, dedicated exclusively to Maritime Objectm Essays,® 
iques, Reviews, Advertisements. Strict eye kept upon the deye- 
ment of Marinme irs in every respect. Every second Sunday one 
umber in 4to at least, frequent supplements and drawings. Subscription 
at any time: fkeceding ainbes of the year furnished subsequently. 
ras,for twelve months. ertisements 4d. a line, widely spread by this 
paper ; coħsiderable aba t for 3, 6, ra months’ insertion, i 
ce: Au Moyo and Dieckmann, Hamburg, Alterwall, a8. 
W. v. F mN, M.R , Hamburg, Alexandes Street, § 
2 


Botanists. —Extracts, and 
gurnals.— Botanical News.— 


e 
e è . 


BALANCES, 


ANALYTICAL AND BULLION. 
SPECIALITY— 
THE NEW IMPROVED 
SHORT-BEAMED ANALYTICAL BALANCES, 


OTTO WOLTERS, 
ss, UP. MARYLEBONE ST., PORTLAND PL, LONDON, W. 


FRYS paris exurmirion. 
COCOA 


In Packets and Tins. Pure 
Cocoa 
there is no nicer 








only, with the = 
fluous dlextracted.” = 


EXTRACT 


J. 8. FRY & SONS, Bristol and London. ° 


ELECTRICAL and SCIENTI®¥C APPA- 


RATUS,— MICROPHONES and HUGHES’ SONOMETER, 
ELECTKIC BELLS, INDICATORS, Fire- and Thief-Alarms, New 
Constant Batteries, INDUCTION-COILS and FRICTIONAL 
MACHINES, Magnets, Insulated Wires, Screws, and all materials. 
ony Conn ee ee ree Scrence See eT A an tus 
on mplete Electric €, a stam] an oto- 

c Lis, r anpi E wad CRAMPTON, Manufacturing 

ectriciens, 4, Little Britain, London, E.C. 








I8 æ Certain 

AND BOWELS. A Great PURIFIER of the BLOOD; a 
Rowerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


+ 
s e 
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PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


© New List of APPARA’ 


TUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. ° ° 


Complete Sattar Physical Apparatus for Science Primera and and all the Physical Text-books in use ın Schools and Colleges. 


Siemens Machines and Temps foi 
Schools supplied with Apparatus as per Science Depart 
Electric Signals for Houses, Hotels, &c., Colliery Sie, tnin, 


g Conductors, Gower 


and ather Patent 


ents’ Requirements in the Sections of Light, Heat, Sound, and Electricity. 
Telephones. 


. EDWARD PATERSON» 


ELECTRICAL , ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER,‘ 
3 BEDFORD COURT, COVENT GARDEN, LONDON. STEAM worKs—chay's INN ROAD. 
Mustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps. 


WwW. LADD & CO, . 


. . 


SCIENTIFIC INSTRUMENT MANUFACTURERS, 
è (By Appointment to the Royal Institution of Great Britain), 


Ir AND 12, 


BEAK STREET, REGENT STREET, W. o 


TMRROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately avaflable in acy. condition ot the atmospheres, * 
LADD’S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use, 


. Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE, 





0. TISLEY & Co, 


© OPTICIANS, 

BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 

THE PHONEIDOSCOPE 


An Instrument for Observing the oloi Figures, at of Liquid Films under the 


action of Sonorous 
Being a visible demonstration of the viene and Molecular Motion of a 


glee geet 
Tiie ee 3 Dises, T Raile of Solution, Descriptive 
Pamphlet, &c., in oard Box, tos 
ak eat 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials applied for experi. 
mental purposes. 


Electrical and Acoustic Apparatus, with Drawings and 
scription of the Harmonog raph, Post Free, ad. 


M. JACKSON & CO, 

(J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS 

ose AND 


CHEMICALS. 
SOLE AGENTS FoR HICKLEY’S PATENT TELEPHONES, 
Price sos, per Pair, Cash with Order, 
Price List sent on receipt of Three Stamps for Postage, 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, E.C. 
THE: SCIQPTICON. 


CATALOGUES FREE. 


THE SCIOPTICON COMPANY, 

1575 

if GREAT 

PORTLAND 
* STREET, 
LONDON, W 


172, 


Price Lists 


















4 


NOW READY, z 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. yl. POST FREE. 
A GATALOGUE OF CHEMICAL APPARATUS : 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. .? 
Most Complade and Cheapest, List of Apparatus, © 
JOHN J. GRIFFIN anv SONS, 22, Ge STREXT, 
LONDON, W.C, 


SWIFT &-80N; 


OPTICIANS. 


Messrs, SWIFT’S CHALLENGE 
BINOCULAR & MONOCULAR 
MICROSCOPE in Cabinet, from 
£14 to 418 128, 
P A 

3 Catalogue of Microscopes and other 


g) Accessories for Stamp, “Also one of 
j Objects. 








TE ies 


UNIVERSITY 





UNIVERSITY STREET, 
LONDON, W.C. 
FRANCIS & C075 tete 
ELEOTRIG #32" 
d eee age BELLS. 
Orricss 1—52, HATTON GARDEN, E.Ce 
. Catalogue Three “eo e 
DIAMONDS AND OT HER CIOUS 
Po given as to ae 


Elects, Saar Indica- 
and sound workmansfup tRey are to 
«FRANCOIS & COMPY., Eagle Telegraph Works, London, N.W- 
PURITY 
BIGAT, 9 Great Russell Street, Tondon, 





S. Scientific 
ALUES Ber 
mi © 3. ° ° 
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STANDARD AND -OBSERVATORY TIMEKEEPERS.. 


ener MANUFACTURED BY E. DENT & CO, tRans¢ 


e 

Standard Clock, suitable for Private®R esidences in Town 
or Country, or Public Institutions, beating seconds and 

t days with orce winding; in carved and 

ot oak or mahogany case from 

(af The same, but going one month with once 
winding from 


Standard ieee "Meantime Clook 
(a) The same, but,furtsheg with electrical contact 
s apparati With eccentric screw Adjustments for 
deppig a a time Pal, or tentang, hony 


Standard Observatory Ridereal Glock 


~ (2) The same, but furnished with electrical contact 
š apparatus with fine vertical and horizontal screw 
adjustments for transmitting seconds, currents 

for controlling other clocks, &e. i 


(4) The same, but arranged to omit the current at 


ú every 6oth peas for pricking o on ene 
. e barrel, &c, ie 


Guineas, 


85 


40 
80 


92 
80 


95 


MARK 


uineas, 

Standard Observatory Clock’ of the most refined com 
struction, with barometric compensation, &c. . 160 
(a) The same, with Sir Geo. Airy’s escapement ... 170 

(8) The same, with M. Leverrier’s electrical contact 
system as . 200 
The New Standard Clock (ihe Primary taidard tin of 
the United Kingdom) of the Royal Observatory, Gr was 
constructed by E. Dent & Co., and precisely similar ia truments 


are now being made Jor the "Royal Observatories of Spain and 
Belgium, Standard Clocks of less refined constructionefor the Ob- 
servatories of Edinburgh (Royal), Dunsink* Royal Irish), Oxford 
(University), Pulkowa (Russian Im, , Geneva (National 
Swiss); and many others, Foreign and Colonial, have been 
manufactured. 


Galvanic Chronographic Apparatus, for registering 
e time of ooeurrence of transits and other astrono; 
mical phenomena ... from 120 
The Great Galvanic Chronograph of the Royal Observatory, 
Greenunch, and the still more powerful Apparains for the Royal 
Observatory, Brussds, and other smaller ones for other Observa- 


97 | tories were constructed by E. Dent & Co. 





. E. DENT & CO, 


: ` WATCH, 


ee 


CLOCK, AND CHRONOMETER MAKERS, 
. 61, STRAND, & 34, ROYAL EXCHANGE, 


FACTORY, GERARD STREET, LONDON. 





“ CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Apparatus for the Analysis of Water according to Professors Frankland and Bischof, 


BUNSEN’S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s, 


ELEOTRIC LAMPS FROM 868. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8. 
GEISSLER’S TUBES. 


Catalagnes and IUinstrations will be sent gratsitously. 








WHOLESALE IMPORTERS amp MANUFACTURERS, 


AUG. BEL and CO., 


Sole Agents for Grenet s Batteries, and Contractors to the Governinent. 


34, Maiden Lane, Southampton St., Strand, W.C. 


A Liberal Discount allowed to Wholesale Buyers. 


Sets of Apparatus as 
required by the Govern- 


ment Schools always 
ready and ‘kept in stock 





CAILLETET’S APPARATUS FOR LIQUEFACTION OF GASES.’ 


n Classes, the Science and Art Department has authorized us to keep a stock in 
er articles are always ready for delivery. £ * 


For the convenience of Teachers and Students at the South Ken 
the store-room, first floor of the building, where the different sets and o! 








MICROSCOPIC SPECIALITIES. 


- Series I.—24 Medical Pathological Preparations, 
in Case 


2 
II.—2% Ph siologigal Preparations, in Case 2 
» wl ll,—24 Educational ” ” 2 
» 1V.—48 Physiofgical ” ” 4 


ANNA 


Pathological and Physiological Preparatiofis iif great and constantly increasing variety, and of most valuable descriptions. 


0000 


Series V°—24 Preparations from the F rog, in 
Case 42 2 

VI.—24 Surgical Pathological Preparations 2 2 
= —48 Diatomaces: (selected)... ... ... 2 10 
B.—24 III 


155 


? 
33 
of 


nooo 


(very rare) 


” 
to 


30s. per doz, 


Descriptive Lists and full Particular, on application® to ° 


. ARTHUR C. COLE & SON, 


-ST..° DOMINGO HOUSE, OXFORD , GARDENS; NOTTING HILL, LONDON, .W. 





Printed by R. Chay, oe AND TAYLOR, ae 
. MEACMILLANGAND Co., at the O 


oe è 


e LATE OF, 62, ST. DOPING VALE, EVERTON, LIVERPOOL. 


and 8, Bread Street Hill, Queen Victoria Street, i 
ce, 29 ‘and 30, Bedford Street, Covent 


the City of London, and published by - 
eet RSDAY, February 5. 1880. 
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E . “To the solid ground 
Of Nature trusts the mind whick builds for aye ——WNORDSWORTH 
No. 537, VOL, 21] THURSDAY, FEBRUARY 12, 1880 [PRICE SIXPENCE” 

` Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 
NOW READY, PRICE ts, . ° 

THE EXTRA NUMBER ‘OF 


NATURE, T 


Containing a Portrait, engraved on Steel by JEENS, of 


JEAN BAPTISTE ANDRÉ DUMAS’ 


With a Full and Detailed Account of his Life and Work, by DR. A. HOFMANN, of Berlin. 
PRICE ONE SHILLING, 


Post FREE FOR 13 PENNY STAMPS. 


OFFICE: 29, BEDFORD STREET, STRAND. 


NINGS SPECTROSCOPES., 


Pe 








Mr. WARINGTON W. SMYTH, M.A, FR S., will commence a 
Course of Forty Lectures on MINERALOGY on MONDAY, February 
zad, at noon, to be continued on each succeeding Tuesday, Thursday, 

nday, and Monday, at tho same hour Fee for the Course, £4 

Prof. J. W JUDD, FR S., will commence a Course of Fifty Lectures 
on GEOLOGY on MONDAY, February 23rd, at 10 o'clock a.st, to be 
continued on every week-day except Saturday at the same hour, Fee for 
the Course, £4; for Practice in Eaborators and Field, £6, in addition to 
the Lecture Fee. 

‘The Lectures on Mineralogy will be delivered at the Museum of Practical 


gee Mia e i and those én Geology at the Science Schools, South. = 
F. W. RUDLER, Registrar, THE MINIATURE SPECTROSCOPE, 


ROYAL SCHOOL OF MINES. BROW 











UNIVERSITY OF LONDON. . ant aument will ae many or bere aaty lines, the 
; right lines of the metals and gases, and the absorption bands in 
MATRICULATION EXAMINATION. coloured gases, crystals, or liquids.  « ee 


Special Classes in all the subjects mquired are now being formed at St.® 3 ; A R ° di ; ‘ it i 
‘Thomas’s Hospital Medical School, and will commence im medwcsly. These Praia with Plain Slit, AE 25.5 ditto, with Adjustable Slit in 
classes are not resincted to Students of the Hospital. For pagticulars apply orocco Case, AI 155.5 ditto, with Achgomatic Lenses, &c , 
to the Secretary, Dr GILLESPIE, &c., in Morocco Case, £2 65. e 


> w An Miustraied Catalogue of Speciroscopes, Prize Sixpence. 
SUNDAY LECTURE IETY.-LEC- 
ES at ST. GEORGE'S L, SOC ET ee ae iE- LIST OF SPECTROSCOPES SENT FREE. 
o nae 


` AFTERNOON, F precisely, To 3 
Febra, 35- H Mantis, En MD, on nogv ad y ays J O H N B R OW NI N G, z 





Sapone, ma Geared ta) des Sme Ow” PaO Peann |. 63, STRAND, LONDON, W.C: 
e° ° 3. d ba 7 e Fi 
è 4 . eo x ; . p i s 
+ s + ve e e 


H 
. 
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° ‘The Salary will be £600 


œ, Student per term of Six Months, commencin 
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MICROSCOPIC OBJECTS 
Ot guperlative perfection, illustrating Histolcgy, #nd every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarde? for Bxcellence, Variety, &c. 
EDMUND WHEELER, 48n, Toflngton Road, Holloway, London, N. 


CITY AND GUILDS OF LONDON 
INSTITUTE for THE ADVANCEMENT 


OF TECHNICAL EDUCATION. 


Applications for the Office of Organising Director and Se to the 
Institute aè invited. The Orgamsing Director and Secretary will be ex- 
pected to devote the greater fart of his tfme to the work of the Institute, 
which will involve attendance at all meetings of the Governors, the Council, 
and the Committees; and sucl® regular gaily gttendance as may be found 
requisite for the proper performance of his duties. A suitable okica will be 
provided, rnd the necessary clerical gssstance. The Salary will be nof hss 


than £ on year. . . 

CandRiates must have h&@d experience in educatione! matters, and will be 
expected to give proof of capacity for organisation and for general business 
It 1s desirable that the Candidates should be gentlemen of scientific attain 
ments, holding a University degree. 

Further information or explanation on any particular point may be obtained 

~- from one of the Hon Secs, .—Mr, Jons WatTxey, Mercers’ Hall; Mr W. 
Putts Sawyer, Drapers’ Hall; or Mr. Owen Roperts, Clothworkers’ 
ben, Apphcations directed to the Hon Secretanes, Mercers’ Hall, E.C., 
to Bè sent in not leter than a8th February, 1880. 

Itas ly requested that no personal canvass be made. 


UNIVERSITY OF OTAGO, NEW 
ZEALAND. 


s: recognition as Teachers of the same in the University of Edinburgh ; and a 
prefgrence beggiven to having a knowledge of Botany and 
Palwontology. 


No 
c. N pesaate; or hold any advani 
The tenure of office shall be during behaviour, but in case of the 
successful eandidaje becoming, in the opinion of the Council, incapacitated 
from age or any other circumstance, the Council shall have power to appoint 
a substitute ro tempore, who shall receive half tho Salary and the whole of 


the Fees 
The University is also fully equipped with Chairs of Classics and English 
Literature; Mathematics and Natural Philosophy, Mental Philosophy, Che- 


mistry, Mining, Anatomy and Physiology, and Surgery; and the Museum, 
which is m god order, an. Endowment of 11,0co acres of Pastoral 
Country, w. yields about £600 per annum. 

Applications from Candidates, with five copies of testimonials, must be 
lodged with Gzorcs Anprew, Esq., S.S.C, 3, Hope Street; or HUGH 
AuLp, Esq., W.S , a1, Thistle Street, on or before the r4th Febryary next. 

Edinburgh, eoth January, 1880, 


OWENS COLLEGE, MANCHESTER. 

A GILCHRIST SCHOLARSHIP of £50 per annum, tenable for three 
years at Owens College is offered annually to the Candidate (not bemg under 
16 nor more than 20 years of age) who shall stand highest at the Midsumma 
Matriculation Examination of the University of London, provided that he 
passim the Honours Division, Failng such Candidate, a Scholarship of 
£as per annum will be awarded to each of the two Candidates (with the 
same restriction as to age) who shall stand highest in the First Division, 
Candidates are required to sand in their names, with certificates of age and 
testimonials to character, to the PRINCIPAL of the College, on or before the 


ast June, 1880. 
J. HOLME NICHOLSON, Registrar. 


The POST of SENIOR MASTER in the 
Chemical ent, involving the charge of the Laboratory, at 
CLIFTON COLLEGE, BRISTOL, will be Vacant in the Summer, 
owing to the appointment of Dr. TıLDEN to the Professorship of Che- 
mustry in the Mason College, Birmingham. ° . 

Applications and®references tg be sent to the Huap Master, who will’ 
furnish the necessary information. 


GEOLOGY.—In the Preface to the STU- 
DENT’S ELEMENTS of GEOLOGY, bf Lyefl, 1874, he says: “As 
it is impossible to Mable the reader to recogmse rocks and minerals at 
sight by aid of verbal descriptions of 
well-arranged collection of specimens, such as may be 
TENNANTd149, Strand), Teacher of Mineral 
London ”- These Collections are supplied on 
plain Mahogany Cafinets: 
100 Spec#uens, in Cabné? with 3 Trays æ s» m £2 2 0 





figures, he will do well to obtain a 
procured from Mr. 
at King’ College, 
e following terms, in 


200 Specimens, in Cabiget, with § Trays se sa 55 0 
* 300 Specimens, in Cabi®t, with 9 Drawers we 1010 o 
400 Speamons, in Cabinet, with 13 Drawers se s 21 0 °o 
e Note extelsive Coligctions at so to goco Guineas ea: e to 
e e . 
e 
e 6 m 
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"WANTED, 


) 


[ Feb. 12, 1886 
LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S fnd NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM. 
T. B has last week sent to his subscribers yong Char in the ‘‘ Alevin’” 
stage just hatched from the egg, showing the circulation of the, blood most 


Weekl “announcements will be made in this place of organisms T. B. 
ing. e 


Specimen Tube, One Shilling, post-free. 


Tasenty-six Tubes in course of Six Months for Subscription of £1 13. 


Price List of Specimens on application, with stamped addressed envelope. 
Portrono $F Drawines, Ons SHILLING. 


THE LONDON LIBRARY, 
12, ST. JAMES'S SQUARE, S.W. 











President. 
Thomas Carlyle, Esq. + 
Trustees. 
Earl of Carnarvon, Lord Houghton, Earl of Rosebery. 
Committee. . 


Sir James Alderson, F. W Burton, +, Rev Canon Cheetham, J. C 
Conybeare, Esq., W. Courthope, Esq. Fredenck Elliot, Rev. E. E. 

H . Freeland, Esq., Sydney Gedgo, Esq‘, Pref, Gladstone, 
Dr. J. J. Jusserand, C. M. Kennedy, Esq., Rev. Stanley 
d, Esq, H. Maxwell Lyte, Esq., James 
Cotter Morison, Esg., Earl of orley, Rev. Mark Pattison® Dr. Àunk, 
F. Pollock, Esq, Herbert Spencer, Esq., Leshe 


Rey. Dr, R 
. ., Stephen, ; 

The Library contains 90,coo Volumes of Ancient and Modern Litefature; 
in various Janguages. Subscripnon, £3 a year, or £2 with Entrance Fee of 
£6 , Life Membership, £26. Fifteen Volumes are allowed to Country and 

en to Town Members. Readmg Rooms open from Ten to Half-past Six. 
Catalogue, new edition, 1875 (1,06a pp), price 16s., to Members, 125. 


Prospectuses on appheaticn. 
ROBERT HARRISON, Secretary and Libranan. 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Onental Stone Cutter and Dealer, has 
for sale Specunens of the above ; also Cut Precious Stones in all Colours. 
A Precious Stones valued and bought. 
12, FRITH STREET, SOHO, W. 


The ADVERTISER wishes to exchange 
good NAMED FOSSILS from Vienna and Paris Basin, Italy, and 
Switzerland, forgood Named Fossils and recent Zoological and Botam- 
cal Specimens from any part of Britain —Address RypoLr HARENSLER, 
Ph D, Western College, Harrogate 


DUPLICATES OF NAMED FOREIGN 


FOSSILS (Jurassic and Tertiary form) to be sold.—Rupoty HAENSLER, 
Western College, H à 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in the ancient, but especially in 
the modern, languages, mathematics, and natural sciences _ 

ctus and farther eee apply to Dr. LEONHARD SCHMITZ, 

L” 


F. Harrison, Esg., 
Leathes, D D "Wy. Watkits 














F 
LL D , 26, Belsize Park G: London, N.W., or to the Head-Master, 
Mr. A. F. ANDRESEN, Hofwy: 


ROYAL POLYTECHNIC.—CLASSES for 
the preparation of Students, for University Examiafions, under the 
direcnon of EDWARD B. AVELING, D Sc, F.L.S. London Uni. 
versity Matriculation, xst and and B.Sc., Scientifie M.B., 
Botany, Physiology, Chemistry. All the work ° 


TELESCOPE for SALE.—8}-inch “ With” 
Refiectng Telescope. uatorial Mounting- Hour and Dechnation 
Circles. Ly Dancer and Cooke Four Eyepieces, rog to 450. Bar- 
low Lens, Finder with cross wiret Also 2}inch Be(gacting Tele- 
scope attached as rider, with Eyepieces Pie —Apply to 
ALOTTERSHEAD & Co., 7, Eachange Street, Manchester, 

Ja N 


NATURE.—Wanted, ONE COPY EACH of 
Nos 427, 433 436: 443, all 1878, Volo XVII —J. Forrester, Book- 
seller, 3, Clerk Street, Edinburgh. 


SECOND-HAND (in Good 
der), SMEE’S BATTERY of 6 Cells, &c , and Electro-plating Ap- 
nour &c —Apply, with full details, pss &c., to Mr. J. W H. 
HosarT, Southborough, Tunbndge We 
_2 


ecg 3 
FOR SALEs—A fine BINOCULAR MICRO- 
SQGOPE by a first-chhss London maker With 6 Powers, Polarisc pe, 
Tapp, and all modern accessories aad aa in Mahogany Case with 
150 good Slid€s, Moeller Type Plate, &c Yo be sold a bar — 
Address Micros, care of the Publishers of NATURE; 29, edford 


Street, Strand 
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‘ SCIBNTIFIC "WORKS PUBLISHED BY.. 


+ 


‘MESSRS. LONGMANS & CO. 





TEXT-BO00KS* OF SCIENCE, MECHANICAL AND PHYSICAL, 


FOR THE USE OF ARTISANS AND OF STUDENTS IN PUBLIC AND SCIENCE SCHOOLS. 


Epitrep sy C. W. MERRIFIELD, F.R.S, . P 
Late Principal of the Royal School of Naval Architecture and Marine Enginering. 


ABNEY’S PHOTOGRAPHY. 3s 6d. T 

ANDERSON’S (SIR J) STRENGTH OF MATERIALS. 3s. 6d 
ARMSTRONG’S ORGANIC CHEMISTRY. 3s 6g 

BARRY’S RAILWAY APPLIANCES 3 62 

BLOXAM’S METALS. 3: 6r 

GOODEVE’S8 MECHANICS 3s 67 

GOODEWE’S MECHANISM. 3: 6d 

GORE’S ELECTRO-METALLURGY 6s 


GRIFFIN’S ALGEBRA AND TRIGONOMETRY. 
Notes. 3s 6d 
JENKIN’S ELECTRICITY AND MAGNETISM 3 éd. 


MAXWELL’S THEORY OF HEAT. 3s. 67 


g 6d. 





GANOT’S ELEMENTARY TREATISE ON PHY- 


SICS, E mental are Applied, for the use of Colleges and Schools. 
Translated and edited yE ATKINSON, FCS The Ninth Edition, 
thoroughly revised , anes 844 Woodcuts. Large crown 8vo 15 


GANOT’S NATURAL PHILOSOPHY, FOR 


GENERAL READERS AND YOUNG PERSONS; a Course of 
Physics divested of Mathematical Formule and expressed i in the lan- 

guage of daily life ‘Translated by E Atkinson, FCS. Third 
Edmon, thoroughly revised ; with 454 Woodcuts. Crown 8vo. 75 ôd, 


PRACTICAL CHEMISTRY: The Principles of 
Qualitative Analysis By WILLIAM A. TILDEN, DSc Lond, 
Feap 8vo [Ox the 20th instant. 


A DICTIONARY OF CHEMISTRY, AND THE 
ALLIED BRANCHES OF OTHER SCIENCES By HENRY 
WATTS, F C $, assisted by eminent Scientific and Practical Chemis:s 
7 vols, medium Svo 410 16t 6d. 

Vou VIII. Sup: pera completing the Record of Chemical Discovery 
to the year 1877 PartI 8vo. 36s ParrII completion, in the press 


ELEMENTS OF CHEMISTRY, THEORETI- 
CAL AND PRACTICAL. By W. ALLEN MILLER, MD.,F RS 
Parr I Chemical re sics Sixth Edinon, revised, with Additions 
by H Macron, FCS, Professor of Experimental Science in the 
Royal Indian Civil Engineering College With 274 Woodcuts 8vo. 16s 


MILLERS ELEMENTS OF CHEMISTRY. 
Part Il. Jaorganre ir niLA Sixth Edition, revised throughout, 
with Additions by C. E. Groves, Sec to the Inst. of Chem of Great 
Britafh and Ireland, Fellow of he Chem Soc. of Lond , Paris, and Berlin. 

_ With 376 Woodcuts  8vo. 24s. 


“MILLER’S ELEMENTS OF CHEMISTRY. 
o PARTII Organic Chemii Sixth Edition revised, with Additions 


° by H_E, ARMSTRONG, F C S., Professor of Chemistry ın the 
Londo® Jamgtation , and oy B. Groves, lec. Inst. Chem, &c. Svo. 
[Za the press 


PAYEN’S INDUSTRIAL CHEMASTRY; a 
Manual for Manufacturers and for Colleges or Technical Schools, 
Translated and re-edited by B H. PauL, Ph.D With 698 Woodcuts 
Medium 8vo. 429 


A DICTIONARY QF SCIENCE, LITERA- 
TURE, AND ART Re-edited by the late W T. Brann (the Author) 
and the Rev. Sır G W, Cox, Bart, M A. 3 vols. mẹęjium 8vo. 635. 


FRAGMENTS OF SCIENCE; a Series of de 
tached Essays, Addremey and Reviews By JOHN, TYNDALL, 
F.RS, D.C L., LL D, Professor of Natural Bilosophy i in the Ro 
Institution of Great Bntesn Sith Editions revised and augmented bi 
Seventeen Papers mcluded in Fragments of Science for the time in 
the present edition 2 vols. post Bvo. 16s . . 


. 
MERRIFIELD’S TECHNICAL ARITHMETIC 
Key, 34. 6e, 
MILLER'S INORGANIC CHEMISTRY. 35. 6d. 
PREECE AND SIVEWRIGHT’S TELEGRAPHY. = 6d, 
RUTLEY’S STUDY OF ROCKS, OR TEXT-BOOK OF PE- 
TROLOGY. 4s 6d 
SHELLEY’S WORKSHOP APPLIANCES. 3s. 6d. 
THOME G S STRUCTURAL AND PHYSIOLOGICAL EO- 


THORPE’8 QUANTITATIVE ANALYSIS. 4s. 62. Casi 
THORPE AND MUIR’S QUALITATIVE ANALYSIS. 3s. bd, 
TILDEN’S CHEMICAL PHILOSOPHY. 3s. 62. 

UNWIN’S MACHINE DESIGN wy. 6d 

WATSON’S PLANE AND SOLID GEOMETRY, 3s. 6d. 


BOURNE’S TREATISE ON THE STEAM- EN-, 


GINE, in its various Applications to Mines, Mulls, Steam Navigation” 

Railways, and Agriculture with Theoretical Investigations respecting 

the Motive Power of Heat and the Proportions of Steam-Engines; Tabl 

of the right Dimensions of every Part , and Practical Instructions for thi 
Manufacture and Management of every species of Engine eLatest 

Edition, with Portrait, 37 Plates, and 546 Woodcuts. 4to 421e ee 


BOURNE'S CATECHISM OF THE STEAM- 
ENGINE, in its varous a eee to Mines, Mills, Steam Nav 
tion, Railways and Agrcultur: Practical Instructions Toret e 
Manufacture and Management of Engines of every Class. Wit 
Woodcuts. Fcap 8v>. Pnce 6s 


BOURNE’S RECENT IMPROVEMENTS IN 


THE STEAM-ENGINE. Latest Edition, including many New 
Examples, with 124 Woodcuts Fcap. 8v0 6s. 


BOURNE’S HANDBOOK OF THE STEAM- 
ENGINE ; containing all the Rules required for the Right Construction 
and Management of ngines of every class, with the Easy Arithmencal 
Solution of those Rules. With 67 Woodcuts. Fcap. 8vo. 9s. 


BOURNE’S EXAMPLE OF STEAM, AIR, AND 
GAS ENGINES of the most Recent Approved 4 T as employed in 
Aines Factories, Steam Navigation, Railways Agriculture, pracu- 

cally described. With 54 Plates and 356 Woodcuts. gto. £3 ros 


HANDBOOK OF PRACTICAL TELEGRAPHY. 
By R S. CULLEY, Member Inst CE. (Adopted by the Post Office 
and and by the Department of Tee for India) Seventh Edition. 

and enlarged With 132 V dodenta, and 18 Lithographic Plates 

I 


3ra 


of Machinery and Apparatus 8yo 


TREATISE ON MILLS AND MILLWORK. 
By the late SirgW FAIRBAIRN, Bart, C.E. Fourth Edition, with 
18 Plates and 333 Woodcuts. xrvol 8vo 25s. 


ON ARTIFICIAL MANURES, their Chemical 


Selection and anand pt lication to Agriculture ; a Series of Lectures- 
ven at the Exp arm at Vincennes in 1867 and 1874-75 By 
GEORGES - LLE Translated and edged by W. OOKES, 

F. RS. With 3 Illustrations. 8vg ons. 


GWILT’S ENCYCLOPAD}A OF ARCHITEC- 
TURE, with gaboy 1,600 Woodcuts. Revised and extended by W 
Parwortx. 8yo sas 6d. 


URES DICTIONARY OF ARTS, MANUFAC- 
TURES, AND MINES, contanmg a Char ition of their 
Princ Jes and Practice. The Seventh Edition, rewritten and 
Edited by Ronerr Hunt, F.R S, Keeperef Mining Records, assisted 
by numerous Contributors emin m Science gnd famdiar with 

anufactures. With 2,€00 Woodcuts ? 4 vols meding 8yo 47 74 


A 


London: LONGMANS, GREEN,’ & CO, Paternoster Row; bs we f 
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SOME WORKS ON CHEMISTRY. 


A TREATISE ON INORGANIC CHEMISTRY. With numerous Illustrgtions. 


ROSCOE and SCHORLEMMER. 


e "æl. I.—TEe Non-metallic Elements. 


@Vol. II, Part I. Metals. 8vo. 


Vol. Il. , Part II. 


Metals. 8vo. 


By Profs. 


e 
8vo. als. 
18s, 


18s, i 


« Regarded asa "treatise on the Nen-Metallic Elements, there can be no doubt that this võutne is incomparably the most 


satisfactory one of which we are in possession.” — 

“Tt would be difficult to praice the work tco 
the second. 
selected ; gnd the style throughout is singularly Incid.”—Lancet. 


A HISTORY OF CHEMICAL THEORY, 
from the Age of Lavdlsier down to the Present Time. By 
* - AD. WURTZ. Translated by Henry Watts, F.R.S, 
Crown 8vo, 6s, 
discourse as £ pti: of chemical theory and reseaich, 
unites singular luminousness and grasp. A few judicious notes 
are added by the translator.”-——-Pall Aall Gazette. 
“(The treatment of the subject is admirable, and the translator 
has evidently done his duty most efficiently.”— Westminster 


TESSONS IN ELEMENTARY CHEMIS- 

e TRY, INORGANIC AND, ORGANIC. By HENRY 
E. ROSCOE, F.R.S., Professor of Chemistry in Owens 

College, Manchester. Waith numerous Illustrations and 
,ctomo-litho of the Solar Spectrum, and of the Alhaltes 

° and Alkaline Earths. New Edition. Fcap. 8vo. qs. 6d. 


« A SERIES OF CHEMICAL PROBLEMS, 

Prepared with Special Reference to the above. By T. E. 

THORPE, Ph.D., Professor of Chemistry in the Yorkshire 

+ {College of Science, Leeds. Adapted for the preparation 

- fof Students for the Government, Science, and Society of 

es Arts Examinations, With a Preface by Prof. ROSCOE, 
New Edition, with Key. 18mo. zs. 


clator. 
ighly. 


e ae 


All the merits which we noticed in the first volume are conspicuous in 
The arrangement 1s clear and scientific , the facts gained by modern researc are faily represented and judiciously 


THE OWENS COLLEGE JUNIOR 
COURSE OF PRACTICAL CHEMISTRY. By 
FRANCIS JONES, F.R S.E., F.C.S., Chemici Matter 
in the Grammar School, Manchester. With Prefdce by 
Prof. Roscoz, and Illustrations, New Editioħ. 18mo. 
as. 6d. 


QUESTIONS ON. CHEMISTRY. A Series 
of Problems and Exercises in Inorganic and Organic 
Chemistry. By F. JONES, F.R.S.E, F.C.S, 18me. 3s. 


A MANUAL OF THE CHEMISTRY OF 
THE CARBON COMPOUNDS OR ORGANIC 
CHEMISTRY. By C. SCHORLEMMER, 1 R.S., 
Lecturer in Organic Chemistry in Owens College, Man- 
chester. 8yo. 145. 

“Tt appears to us to be as complete a manual of the meta- 
morphoses of carbon as could be at present produced, and it 


must prove emimently useful to the chemical student.” — 
Atheneum. 


MACMILLAN AND CO, LONDON. 





Now r@ady, Part VII., January, 1880, price 3s 6d. 
BRAIN: 
A JOURNAL OF NEUROLOGY. 


EDITED BY 


Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, AND 
HUGHLINGS-JACKSON. 


Contents. 
one AL ARTICLES "~~ 
hronic Morphinsm By H Obersteiaer, M.D. 
IMustrations of the the Pons Varol: By W. R Gowers, M.D. 
On the Ongin of Tetanus, By Surgeon-Mayor J J. L. Ratton, M D. 
Herediy and Crime in Eplleptic Criminals. By Henry Clarke, LRCP. 


Critical Dicests AND Notices or Boo 
Balfour's Defence of Philosophical Doubts Be C. Backnill, M.D. 
~- Calderwood’s Relations of Mind and Bran By W. W. Ireland, M D. 

Muller on the Acute Antenor Polomyelins of the Adult. By A, de 

Watteville, MA, B.Sc 
CLINICAL CASES i= 

Five Cases of Disease of the Brain. &c. By Charles K. Mills. 

Cases of Intracranial Tumour. By James Kosa, MI D , Manchester. 

A Caso of Hemiplegia due to Wasting of ral Convolutions. By 
Francis Warner, M D., M.R.C P., and Fletcher Beach, M B, 
MRCP. 

ABSTRACTS OF BRITISH AND FOREIGN JOURNALS :— 

On the Sensory Centres of the Cortex Cerebri (Luciani and Tamburini} 
By W. W. Ireland, M.D. 

Progressiva Muscular Atrophy, &c. (Erb‘and Schultze}; 
Spinal Cord (Oberstemer) $ Localisation of Atrophic 


(Romak A de Watteville. 
): yas (Stricker and Unger); pair 
Tti 


the Corng Ammonis in Epilepsy ; a 
Epilepsy. by Oberate:ner, M D 
On the Pathological Anatomy of Hydrophobm (Meller); On Combined 
po of the Spina) Tracts ee: By W J. Dodds, M D. 
e Head Measurements (Wight). By Crochley Cla 


Clapham 
General Paralygjs amongst Negroes. By Rober. Lawson, M.Be 
MACMILLAN & CO., London. 








s Just published, i in gto, price ars. 


GREEK and ROMAN COINS. Catalogue 
of the Collection farmed by GEORGE SIN, F S A. Scot, Edfnburgh. 
MACMILBAN & CO., LONDON, 4g e “eo 


EGYPT AND THE LATEST DISCOVERIES. 


‘| Now ready, with 58 Coloured and Outline Plates, from Sketches and Im- 


pressions taken from the Monuments, royal 8vo, 31s 


NILE GLEANINGS: Concerning the Eth- 
nology, History, and Art of Ancient Egypt, as revealed by tian 
‘Paintings and Bas-Reliefs. With Descriptions of Nubia and its Great 
Rock Temples to the Second Cataract, By VILLIERS STUART, of 
Dromana. 

JOHN MURRAY, Albemarle Street. 





On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. s 
New Serios. Edited by Jauss Barrren, F.L.S., British Museum. 
a E T 
P: of Societies 
Price 1s. 3d. Subscription for One Year, payable in advance, 12s., 


London: WEST, REWMAN,%& ĉo., 54, Hattoneddgg@n, E.C. 


Botanists Extracts, and 
News.— 





MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :— 
go Min Fossils, orRocks, in Mahogany Casa with Lock 
© “ and Key, saentically arranged. ee ey 
Too do. does 
200 se de. do... 


2 

4 
N.B —These Collections obtained the ONLY Prize Medal for Natural 
History Collections at the Exhibition of 1872. : 


. ce 


4I 


e “ 
e BRYCE-WRIGHT, 


e e . r 
Mineralogist, and Expert in Gems and Precious Stonss, 
e 
go, GREAT RUSSELL STREET, LONDON, W.C. 
e 





ow 
. 
ry ee ad bd ° 


í 





6 ° 
: feb, 12, 1880 | NATURE cxvii 
_ SUBSCRIPTIONS TO NATURE LIGHTNING CONDUCTORS, 
m Yearly #. a a‘ a‘ 28s, Experience, accumulated® since the time of Benjamin Franklin, Proyes 
Halfyealy . 2... 2 . 14s. 64 conclunvely that a Conductor made of Copper of adequate size 1s the best 
Quait erly a. 7s. 6d. oi al appliances f for, e pein of every descnption of building from he 


To the. Colonies, Dnited States, the Continent, and 
all places within the Postal Union :— 


Yearly. 2. 2. . we. 308. 6a. 
Half-yearly . 2. 1), .e. ISS. 64. 
Quarterly. 2. . %2. . . Ba 


Office: 29, Bedford Street, Strand. 
DIARY OF SOCIETIES. 


LONDON 


THURSDAY, FEBRUARY 12 
Roya. Socmry, at 8 30, 
ROYAL INSTITUTION, at 3.~ Recent Chemical Progress" Prof. Dewar. 
LONDON IRsrrrvrion, at 7. 
Sorti or Aats, at 8.—Gas Furnaces and Kilns for Pottery: Herbert 
uthrie, 


MATHEMATICAL Socrery, at 8.—Geometneal Notes’ Prof. H. PE S. 
Smith, F R S —On the Reflections of Vibrations at the Confines of Two 
Dedia between which the Transition is Gradual, and on the Stability or 
Instability of Certain Fluid Motions Lord Rayleigh, F.R.S. 

FRIDAY, FEBRUARY 13 

ROYAL INSTITUTION, at g.—Wheatstone’s Telegraphic Achievements: W. 
H. Preece. è 

Rovat CoLtuck OF SorGEONS, at 4.—The Vertebrate Skeleton: Prof. 

arker, 

Quexstr Microscoricar Cus, at 8. ? 

SATURDAY, FEBRUARY 14. 

ROYAL INSTITUTION, at 3.--Sebastian Bach: Prof Pauer. 

PuysicaL Soctery, at 3.—Annoual General Meeting.—On a Quartz-Iceland 
Spar Achromatic Spectroscope. Dr W. H Stone 

SUNDAY, FEBRUARY i 
Sunpay Lecrurz Socrery, at 4.—Nerve and Wil: Dr. B. Maudsley. 
MONDAY, FEBRUARY 16. 

Rovat CoLLEGE or SurGEONS, at 4.—The Vertebrate Skeleton: Prof. 
W. K. Parker. 

LONDON INSTITUTION, at 5 —Indian Religious Life: Prof Monier Willams. 

SOCIETY oF Arts, at 8.-—India rubber and Gutta-peicha’’ Thomas Bolas. 

MEDICAL Socixty. at 8, 

VICTORIA INSTITUTE, at 8. 

LURSDAY, FEBRUARY x 

ZOOLOGICAL SOCIETY, at 8.30% —On the Bush Bog (ctuyon venaticus, 
Lund): Prof. W. H Flower, F.R.S.—On the Auditory Ossicles of 
Fishes: Messrs Bridge and Haddon.—On some Points in the Structure of 


Nasiterna. W A. Forbes. 
of Muscle: Pef. Schafer. 


ROYAL INSTITUTION, at 3 — Physiol: 

Society or Arts, at 8.—Causes of Disease in Tropical Countnes: A. W. 
Mitchinson. 

STATISTICAL SOCIETY, at 8. 

WEDNESDA Y, FEBRUARY 18. 

ROYAL COLLEGE OF SURGEONS, at 4 —Tho Vertebrate Skeleton: Prof. 
W K. Parker. 

SOCIETY or Arts, at 8.— The Euphrates Valley Railway: W. P Andrew. 

METEOROLOGICAL SOCIETY, at 7 ~-On ‘Lyphoons in Ching, 1877 and 1878: 
Lieut. Alfred ter, R N.—Nota on the Reports of Wind Force and 
Velo during the Tay Bridge Storm, December 28, 1879.7. Robert H. 
Scott, F.R S.—On the Frost of December, 1879, over the Brit sh Isles: 
Wiliam Mamiott.—Thermometric Observations on Board the Cunard 
RALS.S. Algeria’ Capt Wiliam Watson. 

Croypon Microscorican CLUB, at 8 30. 

THURSDAY, FEBRUARY 19, 

RoYAL SOCIETY, at 8 30. f 

Linnean Socurry, at 8.—-Flora of the Kurum Valley, Afghanistan: Dr. 
Aitcheson, —On the Presence of a Fhosphorescent Organ in Fish: Dr. A. 
Gutther.—Remarks on Specimens of Sfyrimecodia: J. Britten.—On a 
Three-horned Prongbuck: J. Jenner Weir. 

ROYAL INSTITUTION, at 3 —Recent Chemical Progress: Prof. Dewar. 

LONDON Ingritorion, at 7.--Sir Travers 1 

FRIDAY, FEBRUARY 20 4 
ROYAL INSTITUTION, at 9-—Old Violins. Rev H., R. Haweis. 
ROYAL COLLEGE OF SURGEONS, at 4.-~The Vertebrate Skeleton: Prof. W, 


K. Parker. 
SATURDAY, FEBRUARY 21. 
ROYÅL INSTITUTION, at 3 —Joseph Haydn : Prof. Pauer. 
og 


DARTON’S COMBINED 
CLOCK-BAROMETER, 
In carved oak frame. 


Clock has jewelled 8-day movement, and will go 
in any ont ‘Aneroid is of the best finish, and 
guaranteed accerate. Sent safely packed on receipt 
of P.O. Order for sos., or with carved Thermometer 
on dial, 55s. . 

« Self-registering Day and Night Tifrmometer, in 
, foranned Case, mth Magnet for cut-door purposes, 
os, 6d, eac 
“ New Illestrated List of various Designs m Clack- 
A Barometers and ‘hermometers, Bost free on applica- 
H tion.® ke 
. The Trade sugpligd. i 
F. DARTON & CO., 
4s, St. John Street, West Smithfield. 












NEWALI, .&, CO.’S 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping m all pats of the world 
with unvarying success, is the gnost Reliable, most Effective, aud Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and ft ccsts 
only one shilling per foot for the standard size, wluch 1s safe n any storm. 


R. 8, NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


R. W: NEEVES,. 
PHILOSOPHICAL’ INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS, 
55, SIDMOUTH STREET, LONDON, W.C.” 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST. LONDON 


(Lats or s, Sr. Brips ST., AND a, Foster LANE). 
HOW’S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections ind other Objects for the Microscope. 








ADAM HILGER, *: n“ 


Scientific Instrument Maker to the Royal, Observatosges 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &0., &¢. T 
192, TOTTENHAM COURT ROAD, LONDON. 
Direct Vinon Spectroscopes with adjustable slit and bigh dispersive er, 
Case i Ponad 


in Brass for waistcoat pocket, prce £r rg Ditto, large sing 
£a 10s. With Quartz Lenses, 10s. extra, Tab i ag aig for Students, 
from £8 10r. Ditto, with a Prisms and divided o, from ġıs Half Posm 


Spectroscopes with high dispersive power equal to 15 Pri of 60°, 
on Brass Stands with Universal motion, complete in case, price from £40. 
Hilger’s Varuble Power Pram for Spectral A: with 6 different 
ers, from 1° to 10°, from Ato H, of light flint, price, in case, £5 Ios. 
pherometers, in Morocco Case, from £5 tos. 


>. STEINHEIL’S 
“APLANATISCHE LOUPEN,” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 


MOUNTED FOR THE POCKET. 


These Lenses are constructed so as to be used at a great Focal Distance from 
the Object, and they give marvellous definition over the whole field. 


LINEAR MAGNIFYING POWERS, sẹ 8, 12, 16, AND 24 TIMES 
Prices, 18s. for first-mentioned Power, and igs. each the four jast, 


Nors —For all Microscopic Examinations they are found to be the most 
perfect Pocket Lenses extant. 








Tel h Instruments, 
Electac Balls and Indica- 
HOUECTRIG iara 

` ral Stores 
“ For instruments and stores of good BELLS 
. 


id Sole Agents—~ 
MURRAY & HEATH, 69, JERMYN STREET, Lonpon, S.W. 
tors,@@ire and Burglar 
and sound workmanship they are to 


FRANCIS & Co.’s Feie pneg 
o 
Alarms, Carbons, Porous 
be commended."’—FARADAY. e 


*FRANOLS & COMPY., Eagle Telegraph Works, London, N.W. 


Orrices :—s52, Harton Gazpen, E.C,° 
Catalogue Three Syms. e 


DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific opinion given as to NUINEN ESS9PURLTY 
out P Cr acetal WRicur, go, Great Russell, Street, London, i 
e ° 
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MINERALOGY AND GEOLOGY. 


ens in Card Trays, with their uses described, 4s. 40 Sperimens 
aia ogany Cabmet, with ock and key, 7s, ee casey lection containing roo 
Specimens o; Minerals, Rocks, and Fossils, in M Cabinet with lock 
and key, s s: g zt Collection containing 100 British Fosuls, cig Cabiiet Cabinet, 
and key, £1 ros. Collection [ootamine zoo British Rocks, in 
Cabinet, with lock and ki 
ALS OF ADOLE KJERULFINE, GARNETS— 


NORANGITE, THORITE, AND EUXENITE FOR CHEMICAL 
PURPOSES 

BLOWPIPE CASES, HAMMERS, REE, AND CRYSTAL 

HOLDERS. Catalogues free. 


GRE HENSON, 
277 (Late 113a) STRAND, LONDON, W.C, 
The Next Course of Ten Lessons on Mineralogy will commence Wednes- 
day, 4th February, at 7 30. Fee for Course, ros 


“VESBINE” TUI NEW MINERAL. “VESBINE | n 
(or Vesbiate of Copper), a beautiful Green Mineral, 
only a few Speam very scarce. The MINERS’ ASSO TATION 
ros. 62 BLOAVPIPE | 


with 
M sere 





PPARA S (Sole nt). The STUDENT 
@ND TEACHER’S ELEMENTARY COLLECTION, numbering 
too Species of characteristic Bnush Fossils: so British Rocks, so 


Minerals All convenient size Specimens, each with a ticket bearing its 

correct name and locality; also Catalogue. ‘The whole contained in a 

superior (lock-up) Cabinet with fittings Complete, price £3 35. Special 

Collections for Museums, Colleges, &c. nets, Show-Cases, and 

Fittings designed. Prebable cost and time necessary to the formation 

of an efficient museum supplied on application THOMAS J. DOWN- 
ING (Geologist, &c ), 38, Whiskin Street, E.C., London. 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 423. 

e Smaller Collections at same rate. These Collections are used with success 
by nedħly all geological science teachers in the Umited Kingdom. Single 

Specimens and every requisite of 
JAMES R. ° GREGORY, 
Geologists’ Repository and Museum, 88, Char'otte Street, Fitzroy Square. 


See new Lists of Collections, new List of Apparatus, &c. Established z2 
“years in London. 


THE LONDON CLAY CLIFFS OF 
SHEPPEY¢have lately been wasting y rapid] a large quanti 
of interesting Fossils have been washed ly g ra serei Senes Ri 

è too Specimens, correctly named, will be. eu carnage , to London, 
on receipt of ros.; or one small’ Specimen each of r2 species, post-free 


for us. 
e We H. SHRUBSOLE, F G.S., Sheerness-on-Sea. 











THOMAS D. RUSSELL'S 


NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, WC. 
Students and others are | act to inspect. Fa Collections of British and 


Foreign Shells, Corals, Zoo Crnstaceg,  Eehinodermis, 
Minerals, oe Rock k Specimens, $ Mice ope ic O 

Cabinets, Geo ers, Glas i appe ween Card Trays, 
Tablets, Glass Sii Micro- Thin Glass, Bal sam, Marne Glue, and 
other requisites for the Geologist aa peer 


Catalogues Post geist. 


OTTO WOLTERS, 
55 UP. MARYLEBONE ST., PORTLAND PL., LONDON, W, 
MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES. 
SPECIALITY— 
The New Improved Short-beamed Analytical Balances, 
PATRONISED BY THE UNIVERSITY or SYDNEY. 


A Description explaining the principle of the Balances post free on 
application 


MICROSCOPES and BALANCESas MADE 


by W: STONE, 44 4; Gloucester Sireet, Ho m late Maker tonn eminent 

firm), are pet T 35s. Box BALANCE, 

warranted tum ONE SWENTIET oF A GRAIN: or qos 
RMpcroscope. Prce List 8f Balances (Illustrated) post free, 


— e 
THE BREWERS’ GUARDIAN: 


A Fortnight] devoted to the Protection of Brewers’ Interests, 
Lice , Legal, and Parlamentary Matters. 
Revae or vx Macr ax Hor TRADES; AND WINE AND Sprmrr TRAE 
RECORD. 
The o Organ of the Country Brewers. 
“The Brewers’ Gifirdian g us published on the evenmngs of every alternate 
reed an@ is the only journal officially connected [enh brewing! interests, 
sSubscyftuon, 169. 6d. pæ annum, post free, dating from any auatiotds x 

Single Copies, 1s. exch. for transmission abroad. 7, 

eo Offigs -s Foa Court, Walbrooki Loncca, E, c °? Š 

e ae o 
. 
e e 
e °. ù 
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EAGLE INSURANCE COMPANY, 
79, PALL MALL. 

For Lives ONLY. ESTABÑISHED x8o7. . i 

Accumulated Funds .. æ teem m 63,056,214 

Also a Subscribed Capital of more than- me eer 1,500,000 
Reports, , nd Forms may beéhad Ofic, or om an 
of tho Compan s Agents, post free. y 5 
GEORGE HUMPHREYS, Actuary aA Secretary. 


MR. OAKLEY COLES’ WORKS, 


in preparation Edition, demy Svo- 
DEFORMITIES OF THE MOUTH, their Mechanical 
Treatment. With an A) of, Illustrative Cases. London: 
Churchill, New Burgngton 
OPINIONS oF THE PRESS on THE First AND SECOND EDITIONS. 

LANCET, November 28, 1868.—‘‘ The work is Full of useful informatian 

day utility to the practitioner.’’ 
uly 26, 1870.— ‘The Second Edition of this work shows 
as coptinued to devote himself with zeal to the Investigation 
and creatineat of a Nit interesting class of cases, We recommend the 
work to the study of Surgeons and Dentists. . 

BRITISH JOURNAL OF DENTAL SCIENCE, August, 1870. 

—*‘ The Second Edition bears upon its pages the most satisfactory evidence 
of the industry and zeal with which he has followed up the @rudy and prac- 
tice of the specialty he has devoted himself to wh so much success... - . . 
Altogether we must heartily congratulate Mr. Coles on this creditable com- 
pletion of a work which cannot but redound to hig credit, wherever it is 
known.” 

A MANUAL OF DENTAL MECHANICS, With 
150 Illustrations. Churchill, New Burlington Street. 
OPINION oF THE Press. 

AMERICAN DENTAL REGISTER, November, r87% ——“ The 
work wo regard as a very valuable one to the student and, indeed, for the 
Practinoner. Itshould be in every Dentist's Lbrary.” 

NOTES FOR DENTAL STUDENTS. 2s. 6d. 
Butcher, 4, Crane-court, Fleet Street 
OPINION OF THE Pres 





BRITISH JOURNAL OF DENTAL SCIENCE, augit, feat valas 
Se ee ee ere 
to o Dental Diploma...... We ere will 
soon be a Second needed.” oe 


THE DOCTOR, September, 1876.—‘‘ Carefully arranged and very 
complete, Indeed they seem to try to take in rather more than sufficient for 
Dental students ..... We have no other fault to find with this note-book, 
which appears a model of what such a work should be.” 


THE MOUTH AND TEETH DURING PREG. 


NANCY. ted permission from the Transactions of the 
Odonto balant oan, cy. Bo gu. Price rs. 6d. London; Wyman and 
Sons, Great Queen Street, 


Opnuon OF THE PRESS. 

THE BRITISH MEDICAL OURNAL. — “The author has 
evidently paid considerable attention to subject, and gives many useful 
hints as to the management and relief of the distressing toothache and 
See a The remarks on treatment are 

repay perusal ..... The practinoner will do well to 
carry out the suggestions offered by the author ” 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Am V Varieties, Notes. Price 4d. , throu ugh booksellers, and at 
the railway bookstalls. Office, 37, Southampton treet, Strand, W. G 

LA SEMAINE FRANCAISE: Journal Française pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un a par la poste, 4}d., en timbres poste. Abonne- 
ment franco par la poste—on an, 178, Sg ie six mois, gs. Prix 4d., ches 
tous les libraires et aux gares des chemins do fer. 
bureaux, 37, Southampton Street, Strand, Londres 

LA SEMAINE FRANÇAISE.—“ ‘La Seah Fran- 
çaise’ has been brought out in London far the benefit of those English 
1eaders who may wih to study contemporary French fren all points of 
view, instead of | confining their reading to one particular Gallic pnnt. 
It certainly merits success,” —Grapkic. 

LA SEMAINE FRANÇAISE.—“ Tke numbers before 
us are full of good things. .... It will be far better for most than any 
one of the Best 1 best apers published jn Paris itself. We are much’ lensad 
with the characti ti of it, and @eliéve it will be hi; ued in all those 
many households where French is cultivated. The ting is very well 


dons.” eet. . 
Terms oF SUBSCRIPTION :— 
aoe months ose nee 1 ves ve oo 


neuralgia complicating pregnan 
„Rnd will 





we s'a Rux 


” oe æ 8 


Twelve 
P.0.0. payable t to T. SPANSWICK, at “King ‘Street, Covent Garden, wW.c. 
Publishing Office, 37, Soufhampton Street, Strand, W.C. 





THIN, GLASS FOR - MICROSCOPIC 
Se ot whet toad best ei og: Mee > -oa per ounce ; patra 
id cintin EANA and Objects on honaz CHAS, 

b pitta Tsre] igh Street, Stoke on, N 





TRANTED, Clean Copies of NATURE, No. 472, 
° for November 14, 1878. © Address — Office of 


+» NATURE, 29, Bedford Street, Strand. 


e 
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PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


+ Rey APA aN Sant TS SUD a ENTIRE me Paes 
Somen and eT wit eee ee hod I snd Lamps for bire. ents’ Requirements in the Sections of Light, Heat, oe: and Electricity, 
Elecyic Signals for Houses, Hotels, &c , Colliery Signals, Laghtaie htning Conductors, Gower and other Patent Telephon 

EDWARD PATERSON, 
ELECTRICAL ENGIWEER AND SCIENTIFIC APPARATUS MANUFACTURER, X 
pr 3, BEDFORD P COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Llustraied Catalogue of Electrical Apparatus, Parti, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps, 


WwW. LADD & CO, . 


SCIENTIFIC INSTRUMENT MANUFACTURERS " 





(By Appointment to the Royal Institution of Great Britain), e 


. II AND 12, 


BEAK STREET, REGENT STREET, W. i | œ 


*IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any confitiongot the atmosphere. 
LABD'S DYNAMO- MAGNETO MACHINE and GRAMMR’S MAGNETO-ELECTRICMACHINE for Laboratory use. 


Physical Apparatus of every Description, 


‘o. TISLEY & Co, 


OPTICIANS, 
BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


THE PHONEIDOSCOPE 


An Instrument for Observing the the Colour Figures. of Liquid Films under the 
1brations, 
Being a visible Janona aoa = the Vibratory and Molecnlar Motion of a 
Telephone P 

The PHONEIDOSCOPE, with 3 Discs, ee of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, Ios. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO, 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 


— 


172; 


purposes. 
Price Lists of Electrical and Acoustic Apparalns, with Drawings and 
Description of the Harmonegraph, Post Free, 2d. 


THE SCIOPTICON. 


CATALOGUES FREE. 










THE SCIOPTICON COMPANY, 


hii A PORTLAND 
STREET, 
LONDON, W. 


CHEMIÇAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classes, Private Study? or Business 
Osa 





Ilustrated Priced Catalogues on Application, 


MOTTERSHEAD AND co, 
7, EXCHANGE STREET, & fo, HALF MOON STREET, 
MANCHESTER. ° 


. W. WRAP, 


Optician, Manufacturer of MProscopeand Telescope Obyec?-Clasies, 
Eye-Preces, Sun and Star Diagonals, &¢. as 


Estimata sent for all kinds of Mounnngy è 
Ptice Lists of Object-Glasses, &c , on apphcatien. 
LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 





° 
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ILLUSTRATED CATALOGUE, SIXPENCE 


NOW READY, am. 
SECOND EDITION, œ 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. a 


A CATALOGUE OF CHEMICAL APPARATUS: + 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 


Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. m z 
Most Complete and Cheapest List of Apparatus. ° å 
JOHN J. GRIFFIN anb SONS, 22, GARRICK STRET, °% 
LONDON, W.C. e ° 





M. JACKSON & CO, °.. 
(J. ORME and H. M. CAPNER) à 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC APPARATUS 
AND 
c. H EMICALS. 
SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price 50s, per Pair, Cash with Order. 
Prite Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INE 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writng becomes a pleasure when this Ink is used. It has been ted 
by the prinapal Banks, Pele is si and Railway Companies throug 


It writes almost “ull Black, Flows easily from the Pen. 
Does not corrode Steal Pens, Blotting-paper may be applied at the 
cleanly to use, and not liable toBlot. moment of writing. 

Can be obtained in London, through Mesmas. Barcuay & Sons, Farring- 
don Street; W. EpwarpseQOld Chango; F. NewBERY & Sons, Nowgat> 
Street; Wu. Marurx, London and Manchaster.; k AgsTin & Co., Duke 

Laverpool; and Stacy & Coox, Paternoster ; and to be had of 


BEWLEY & DRAPER (Lim8ed), Dublin. = 





Street, 





OLD WOUNDS, and SORES. If 


“For BAD BREASTS, 
effectually rubbed on the Neck aud Chost, it tures SORE 
THROATS, BRONCHITIS, COUGHS &nd COLDS? and ‘or 
Gour, BHEUMATISM, ead all kin Disoases åt is quequalied, 

e 
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MESSRS. MACMILLAN & G08™E 3 UCATIONAL PUBLIGATIONS. 


SCIENCE PRIMERS. 


Under the Joint Editorsh 


Professors PUxrEY aoea and i Batroun STEWART. 


INTRODUGTORY. ay Prof, Hux, F.RS, 


{Nearly ready . 


CHEMISTRY. By Prof. Roscoe,¥.R.S. With Questions. 


PHYSICS. By Prof. B. STEWART, F.R.S. With Questions. 


PHYSICAL € GEOGRAPHY. By Piof. GEIKIE, F., RS, | 
Wit ucstions. 
GEOLOGY. By Prof, GEIKIE,F.R.S. 
PHYSIOLOGY. By M. FOSTER, M. D., F RS. 
ASTRONOMY. By JeN. Lockyer, FRS. 
BOTANY. By Sir J.D. HOOKER, K.C.S.L, F.R S. 
LOGIC, By Prof. JEyons, F.R.S. 
POLITICAL ECONOMY. By Prof. JEVONS. 

*,’ Others to follow. 


ELEMENTARY SCIENCE. 


ASTRONOMY. By J. N. LOCKYER, F.R.S. With Ib | 


lustrations. ss 6¢—QUESTIONS, rs 6d 
BOTANY. 1 By Prof. OLIVER, F.R.S., F.L.S. With Il- 
ustre, 


CHEMISTRY. ` By Prof. Roscog, F.R.S. 


CHEMICAL FROBTEMS „ADAPTED to the same. 
"By Fe f. THORPE. With KE 


CHEMISTRY. ga ens Colle 


ege Junior Course of Prac- 
JONES. 


Preface by Prof. ROSCOE as, 6d. 


= LOGIC, DEI DEDUGTIVE AND INDUCTIVE, By Prof. 
R PHYSIOLOGY. By Prof, rg F.R.S. 


With Ilus- 
UESTIONS, rs 


B 
FAWCETT. With ya 
PHYSICS, y Prof. B. STEW. aT, ER. S. With Illus- 


— SATURAT ‘PHILOSOPHY FOR BEGINNERS. By 


DHUNT J. PROPERTIES cf SOLID 
sid BEUT BODIES, i ae Pan "Ih. SOUND, LIGHT, and 


PHYSICAL GEOGRAPHT. By T! PEOL A, GEIKIĘ, F.R.S. 


Illustrations, 6d.—Q 


J 


By J. M. WILSON, M.A. 


With Illus- ' 


j 


CLASS: BOOK, OF GEOGRAPHY. 3 “ae ‘C. B. CLARKE, | 


RGS With Naps, 


SOUND: ‘an Elementar 
STONE Illustrated, 3s 


MANUALS FOR ST 


INORGANIC pGHEMISTRY. 


= vat tT META each 
GEGENBAUR'S COMPARATIVE ANATOMY: 


Revised. with Preface, by Prof. BAK 
TTI ieee 8yo ars. 


"Treatise on By Dr. W. H. 






ed 8yo. ars. 


THE OSTEOLOGY 0 OF THE MAMMALIA. . Bp Prof. 
H FLOWER, F.RS. With Illustrations, cro A Svo, 10g 


THE MORPHOLOGY € OF THE SKULL. ~ "By. Prof, 
PARKER ‘ANY. 


+ Illuetratedp crown 8yo. ~ros. 6q. 
ELEMENTARY. 
NICHAPE FOSTER; MD, FRS, and J. N. LANGLEY, B A 


THE E STUDENT'S FLORA OF THE BRITISH 18-7! 
LANDS. By S« J. D. HOOKER, K.CSI, FRS Globe avo, 


PHEGDORAPEY, 













ELEMENTARY BIOLOGY. By: Prof. HUXLEY, F.R. S, 
y H.N MARTIN Crown 8ro 63 


THE E PRINCIPLES OF Scie, A Treatise Gaa 
snd q Siening M bother l. W. STANLEY JEVONS, LL 


MANUAL, OF " POLIȚICAL E ECONOMY. By Prof., 
FAWCETS, 3 










y R. Cray, SOns, axp Taymor, at 7 end 
Mattan AND Co,, at the Office, 


TEXT-BOOK OF PHYSIOLOGY. By MICHAEL FOs- 



















PRACTICAL PHYSIOLOGY, B DTN 


tet Hill oe 
a9 A nee Bedford, apie 


MATHEMATICAL WORKS, 


ELEMENTARY GEOMETRY. 
New Edition, Enlarged. 41, 6d. 


‘SOLID, GEOMETRY® AND CONIC SECTIONS. 
TRY: 


athematics. 


T I, to V. 


NATURAL GEO 
Logical ey a 
AULT 


an Introduction to the 
With Explanatory Model. By 


Soon to Illustrate the above, in Box, 12s 67 


PLANE TRIGONOMETRY : Graduated Exercises i in. By 
VILSON, M.A, andS R WILSON, B.A 4s 6d 


e 
ELEMENTS, pF a DESCRIPTIVE GEOMETRY. By 


CONIC RSECTIONS : 


a Geometrical Treatise. By W. 
REW. Crown 8vo, 5s.—SOLUTIONS, 4s. 6d. 


By p TODHUNTER, M.A, FIR.S. 
EUCLID FOR COLLEGES AND ‘SCHOOLS. 38. Ort © 


MENSURATION FOR BEGINNERS, 25 6d. 
ALGEBRA FOR BEGINNERS. With nurherous 


mples. 23. 6¢,-—~ 


TRIGONOMETRY. FOR "BEGINNERS. 2s. 6¢.— 
KEY. 8s. 6d. 
4s. 62,—KEY, 


MECHANICS FOR BEGINNERS. 
ALGEBRA FOR THE USE OF COLLEGES AND 
SCHOOLS. 7s 6¢--KEY, 10s 6d i 
THE THEORY OF EQUATIONS, 7s. 6d. 
PLANE TRIGONOMETRY. 55.—KEy, 10s. 6a. 
SPHERICAL TRIGONOMETRY, 45. 6d. 
CONIC SECTIONS. With Examples. 7s. 62. 
THE DIFFERENTIAL | CALCULUS. 
Examples. ros. 6d. 


THE INTEGRAL CALCULUS, ros. 6:7. 


EXAMPLES OF ANALYTICAL GEOMETRY OF 
THREE DIMENSIO 


ANALYTICAL STATICS, With Examples. tos, Gz. 
: By S. PARKINSON, D.D, F.R.S. 


MECHANICS, an Elementary Treatise on. 
Examples. -9.. 6d. 
10s, 64. 


AFISE ON OPTICS. 
fm. BOOLE, F.R.S. 
RITIAL EQUATIONS. Crown 80, 145. 


pray Volume 
tos, 6d, 


¥5 OF FINITE DIFFERENCES. 


SITARY TREATISE ON CONIC SHC- 
EBRAIC GEOMETRY, By G H. PUCKLE, 


With 


With 


DF [A PARTICLE. By Prof, Tarr and 
P FeTHE SYSTEM OF RIGS? BODIES. 
prH, M.A. FRS Third Editon, Enlarged, 8vo. ars 


ENTS OF DYNAMIC. By Prof W. K. 
BRS. Part I. KINETIC. 7 6d. 


aah ORY OF ELECTRICITY. 
hailiustrafions, 8: 6d. 
ICAL PROBLEMS. 
«J. WOLSTENHOLME 
) PHYSICAL CONSTANTS. By Prof 


RY APPLIED, ‘MECHANICS. By Prof. 
[lmmedrately, 






- Ey% i 














By L. CUMMING, 


Devised and 
New Edition, Enlarged 








of London, and published by 
ebruary r2, 1880. 





Street, in the Ci 
tden. Rega, 








> 


. A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


bd “ To the solid ground 
$ Of Nature trusts the mind which builds for aye —WORDSWORTH 

















No. 538, VOL. 21] 


“THURSDAY, FEBRUARY 19, 1880 








Registered as a Newspaper at the General Post Office.] 


[PRICE SIXPENCEe® 
. 


[AI Rights are Reserved. 





NOW READY, PRICE 
THE EXTRA NUMBER OF 


NATURE, 


Containing a Portrait, engraved on Steel by JEENS, of 


JEAN BAPTISTE ANDRÉ DUMAS; 


With a Full and Detailed Account of his Life and Work, by DR. A. HOFMANN, of Berlin. 
PRICE ONE SHILLING. 
POST FREE FOR 13 PENNY STAMPS. 


OFFICE: 29, BEDFORD STREET, STRAND. 


Is, 





MATRICULATION EXAMINATION. 


UNIVERSITY OF LONDON. 

A Class in all the Subjects for the July Examlnation begins at St. Bar- 
tholomew's Hospital aa College on RCH rst, and is open to others than 
Smaa o£ he Hosptal Fee for the whole Course £r IO 10$. 

Malcolm Laing M A, Trin Col, Cam 
Bae: W. J. Craig, M.A, Tnn. Col, Dub. 
Mathematics, ota A. lez ‘Anderson, BA, Magd. Col , Oxford. 


particulars apni personally or by letter, to the WARDEN of the 
call La: Bartholomew's Hospital, E.C. 


bool Sorgirded on applc#hon e : d 


ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 
AGRICULTURAL EDUCATION. 

The Examination of Candidates for the Society’s Senior Prizes and 
Fa nficates wil take place ın the week commencing TUESDAY, April 13) 
I 

Copies of the Regulations and of tho Form of Entry (which is regained to 
be seat in by April 1, 1880) may be had on application to e 

$ K. M. JENKINS, Secretary. 
12, Hanover Square London, W. s 


S EET a E. TA, se 
SUNDAY LECTURE SOCĻETY.—LEC- je 


TURES at ST. GEORGE’S HALL, Langham | phos erch SUÅDAY 
AFTERNOON, commencing k Four o'clock 

Feb s2 —A ELLEY Fin on Tie of Life worth 
Living.” ” Members’ Annuel Scher the 

One Penny, Sixpence, and (reserved seats 


BROWNING S SPEGTROSCOPES, 





The New Spectrosc 
showing any of the 1 


the Fraunhofer lines ; fhe Lines in the S 
and the Alkaline Earths and Alkalies ; 


and the Rain-bands, 


* the Solar Prominences. It can also be 
stioneof the Bands in any Spectrum can be 
icrometer. Price, completen #3 10s. 
Ltiustvated Catalogue of ‘Spectroscopes, Six Stamps. 
HOWTO WORK WITH THE SPECTRO- 


SCOPE. By JOHN BROWNING. Bound ig cloth, rs. 6d. post free. 


scope, and the 
seen with the 


ee BROW 
93, STRAND, LONDO 


¢ 
ope, with Micrometer, may be used for 
ing experiments in Spectrum Analysis ; 


tra of the Metals, 
e Spectra of Gases ; 


On a Telescope $ will show thedipes of 


as f Micro-Spectro- 


NING,. 
N,.W.. 


. 





MICROSCOPIC OBJECTS 
@ienperlative perfection, illustrating Histolegy, and evety branch of Micro- 
scopy. Catalogue post free’and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


© 
Prise Medal ewarded gor Excellence, Variety, &. 
EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 
i E 


~ UNIVERSITY OF OTAGO, NEW 


ZEALAND. 
CHAIR OF BIOLOGY AND CURATORSHIP OF OTAGO 
MUSEUM. 





2 
The CHAIR and CURATORSHIP ehaving beccme Vacant, applications 
from Candidates for the Appointment will now be received and consdered. 
The Salary will be boo Ps annum, which will commence to run from the 
date of embarkation, besides the Class Fea, which are £3 for each 


Student per term of Six Months, commencang in May of year. An 
allowance of £150 will be made fer P. ¢-Money and Outfit 
The speciality of theChalk will be NATURAL HISTORY, and Candi- 


dates must have such qualifications in that subject as would secure their 

recognition as Teachers of the same in the Un.versity of Edinburgh ; and a 

gorierence will be given to those having a knowledge of Botany and 
ntology. 

No religious test is required to qualify to hold office in the University, or 

to graduate, or hold any advantage or pnvilege thereof. 

‘Lhe tenure of office shall be during behaviour, but in case of the 
saccesstul candidate becoming, in the opinion of the Council, incapacitated 
fromgage or any other circumstance, the Council shall have power to appomt 
ee a temepfore, who shall receive half the Salary and the whole of 

e Fees, 

The University is also fully equipped with Chairs of Classics and English 
Literature, Mathematics and Natural Ehlosophy, Mental Philosophy, Ehe. 
mistry, Mining, Anatomy and Phymology, and Surgery; and the Muse 
whch js in d order, bas an Endowment of 11,000 acres of Pasto: 
Sountr¥, wi gas about £600 per annum. 

Applications from Candidates, with five copies of testimonials, must be 
sodged with Gorce Anprew, Esq, S.S.C, 3, Hope Street, or Hucu 
AvD, Esg , W.S., a1, Thistle Street, on ar before the r4th February next. 

Edinburgh, 20th January, 1880, 


* GITY AND GUILDS OF LONDON 
INSTITUTE foreTHE ADVANCEMENT 
* OF PECHNICAL EDUCATION. 


to the 


Candidates must have had experience in educational matters, and will be 
expected to give proof of capacity for organisation and for general busmess, 
It 1s desirable that the Candidates should be gentlemen of scientific attain- 
T ao nf ee 34 aira particular poi 

er imformation or exp. On On Unt mge 
from one of the Hon Secs, —Mr. Jonn WATNEY, Mercer’ f 
Puis Sawyer, Drapers’ Hall, or Mr, Own Ropers, Clothworkers’ 
Hall, Applicatons directed to the Hon Secretaries, Mercers’ Hall, E.C., 
to be sent in not later than s8th February, 1880. 
It is particularly requested that no perronal canvass be made. 


BIRMINGHAM NATURAL HISTORY 


AND 
MICROSCOPICAL SOCIETY, 
MIDLAND INSTITUTE. 

The Annual Conversazione will be held ın the Town Hall on WEDNES- 
DAY next, the 25th inst., at 7 p x , when a large and interesting Collection 
of Objects in Natural History and Mjcroscopy will be exhibited. It is 
expected that nearly roo microscopes 1l be avaible. P 

Members of the Midland Union of Netural History Societies and other 
naturalists are invited. 

Tickets may be obtained of the undersigned. 


OHN MORLEY, 
pE TORBESI } Hon. Secs. 
` a4, Sherbcrne ead, Ba'sall Heath, Birmingham, 16th February, 1880, 
erence ee CL A 


"ROYAL SCHOOL OF MINES. 


r. WARINGTON W. SMYTH, M.A p F.R.S., will commence a 
ans of Forty on MINERALOGY on MONDAY, February 
23rd, at noon, to be Conhnued Sn each, gierend a Tuesday, Thursday, 
Friday, and Monday, at the same hour. Fee for the Course, £4 

Pree wW. Db, E.R S, will commence a Course oles Lecture? 
on GEOLOGY on MONDAY, February a3rd, at 10 o'clock 4 M., to be 
continued on every wegk-day except Saturday at the same hour. Feo fos 
the Course, or cen Laboratory and Field, £6, in addition to 
the Lecture Fee. y . 

The Leci@res on Mineral&yy will be delivered at the Museum of Practical 
Geology, Jermyn Street, and those on Geology at the Science Schawls, South 


Eenangione. e ° F. W. RUDLER Pagisher. 
e ° . 
e 


be obtained 
Mr. W. 
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LIVING SPECIMENS FOR THE MICROSCOPE.: 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM, 


T B has last week sent to his subscribers young Char in ghe " Alevin ” 
stare Junt hatched from the egg, showing the circulation of the bleed most 
effectively. 

_ Weekly announcements will be made iu this place of organisms T. B. 
is supplying. e 


Specimen Tube, Dis Shilling, post-free, 
Twenty-six Tubes in course of Six Months Jor Subscription of £1 I8. 


Price List of Specimens on application, with stamped addreased envelope. 
PoxrtFouio or Drawines, One SHILLING. 


GEOLOGICAL SOCIETY OF LONDON. 
The ANNIVERSARY MEETING of this Society will be held at the 
Society’s Apartments, Burl.ogton House, on FRIDAY, Fe goth, at 
One o’clock , and the ANNUAL DINNER will take P tho same 
Eveninz at the St James’s Restaurant, Piccadilly, at Six o'clock. 
Members and Visitors intending to dine are requested to leave their names 
at the Society’s Apartments. . 


ee MEENE 
INSTITUTE OF CHEMISTRY. 
PRIZES. 

Dr. FRANKLAND has offere] a Prize’ of {so for the best Original To- 
vestigation involving Gas Analysis, and Dr. C. MEYMQTT TIDY has 
also offered a Prize of £25 for the best Original Investigation cn Special 
Reactions of the ads and their Separation from Organic Mixtures. 
These prizes will beopen to Associates, and to all persona (except Bellows of 
the Institute) who shall, before the gs of December next, have qualified 
for the Associateship ın all respects, short of passing the prescribed practical 
examination; and successful competition for these prizes will be accepted in 
lieu of such practical examination. ; 

Further information may be obtained on application to the Secretary, Mr. 
C. E. Groves. Somerset House Terrace, W 


ROYAL POLYTECHNIC.—CLASSES for 
the preparation of Students for University Examinati under the 
direction of EDWARD B. AVELING, D.Sc., F.L.S, London Uni- 
vermty Matriculation, ist and and B.Sc., Premmary Scientifie M.B., 

Botany, Physiology, Chemistry. All the work practical 


Se = —— nh ln eee te 
EARLY TRAINING IN SCIENCE.—A 
Clergyman, Pubhe School-man, Cambndge Honcurs, Scholar, &c, 
four years Master ma large Pubie Schobl, now in charge of a smali 
Parish in Wargickshire, desires a PUPIL. Spec.al attention to Science, 
—Address Rev M.A., 4, Spaldmg Terrace, Luffnell Park, N. 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in the ancient, but especially in 
the modem, languages, mathematics, and natural sciences, 

For Prospectus an further particulars apply to Dr. LEONHARD SCHMITZ, 

LL.D , 26, Belsixe Park Gardens, London, N.W., or to the Head-Master, 

Air, A. F. ANDRESEN, HofwyL 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
For Lrvzs ONLY. ESTABLISHED 1807. 


Accumulated Funds sea ses mee ose oos see m ose 3,056,074 
Also a Subscribed Capital of more than... we se s 41,800,000 


Repoti, Frospoctueca, a03 Forta may he bad at the Office, or from any 
o£ the s Agents, pest free. 
GEORGE HUMPHREYS, Actuary and Secretary. 


MINERALOGY AND GEOLOGY. 




















merals, Rocks, and Fossils, in Maloganiy Cabinet with lock 


Mahogan ey, EI 58. . 
n ERISTALS OF SGADOLINITE, KJERULF NĀ eGARNETS— 
ORANGITE, THORITE, AND EUXENITE FOR CHEMICAL 
PURPOSES% 
BLOWPIPE CASES, HAMMERS, CHISELS, AND CRYSTAL 
HOLDERS. Catalogues frea. 


SAMUEL HENSON, 
277 (Late 1134), STRAND, LONDON, W.C, 


MINERETOOS AND GEOLOGY. 
COLLECTIONS OF so SPECIMENS IN CABINETS, 
Specially adaptyl for Students and H mee m 

i te. T Collections are with success 
pee batt anca] ‘eens ne the United Kingdom. Single 
Sifecimens and every eequisite of 

s e. JAMES R GREGORY, A 

Geologists’ Repository and Museum, 88, Charlotte Street, Ritzroy Square. 
See new Lists of Collections, new List of Apparatus, &c. Established 22 
years in London. 
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nes BRAIN: 
A JOURNAL OF NEUROLOGY, 
EDITED BY 
Drs. BUGKNILL, CRIGHTON-BROWNE. FERRIER, AND 
’ HUGHLINGS-JACKSON. 
Contents. ž 
Osc, Abricias — 
Chronic Morphinism. By H Obersteiper, M © 
JMustrats ns of the Diseases of the Pons Varoli By W R Gowers, M.D. 
On the Origin of Tetanus, By Surgeon-Major J 7, L. Ratton, M D. 
Heredity and Crime in Epileptic Crunimals. By Henry Clarke, L.R C.P. 


Lond, e 
CRITICAL DIGESTS AND Notices or Booxs:—~ 

Balf war's Defence of Philosophical D jubts By J. C Bucknill, W.D. 

Calderwood’s Relations of Mind and Bran By W. W., Ireland, M D 

Müller on the Acute Anterior Polomyelts of the Adult. 
Wattenlle, M.A, B.Sc. 

CLINICAL CysRs*— 

F.ve Cases of Disease of the Brain, &c By Charles K. Mills. 

Cases af Intracranial umour By James Row, M D , Manchester, 

A Case of Hemiplegia due to Wasting of Cerebral Conyolutions. By 
Francis Warner, Mp » M.RCP., and Fletcher Beach, M.B., 
M.x CP. 

ABSTRACTS OF BRITICH AND FOREIGN JOURNALS :— 

Un the Sensory Cencres of the Cortex Cerebri (Luciani and Tamburini). 
By W W ireland, M D. 

On a Case gf Progressive Muscular Atrophy, &c (Erb and Schultze); 
Concussion of the spinal Cord (Obersteiner), Localisation of Atrophic 
Spinal Paralyses (Remak) By A de Watteville, 

On the Structure of the Cortex Cerebn (Stricker and®@Unger), Shrivellin 
and Atrophy of the Cornu Ammonis in Epilepsy; a of Corti 
Epdep-y By H. Oberstener, M D 

On the Pathological Anatomy of Hydrophobia (Weller); On Combined 
pas of the Spinal Tracts (Westphal). By W J. Dodds, M.D. 

„Sc 3 
Head Measurements (Wight) By Crochley Clapham. 
General Paralysis amongst Negroes. By Robert Lawson, M B. 

MACMILLAN & CO., London. ' 


Now ready, price 5s 62, Vol II., No IV, of 
A THE 
JOURNAL OF PHYSIOLOGY. 


EDITED 
With the co-operation in England of 
Prof A. GAMGEE, FRS, Prof W. RUTHERFORD, F R.S, Prot. 
J. BURDON-SANDERSON, F.R.S, 
: . And in America of . 
Prof H. P BOWDITCH, Prof H N. MARTIN, Prof H C WOJD, 
k S BY 


MICHAEL FOSTER, M.D., F.R.S. 


CONTENTS 
On the Relative Paralysing Action of Atropia and Pilocarpine on the Heart. 
By Sydney Ringer and E A. Morshead. 
Concerning the Action of Common Salt, Sulphate of Atropin, Bromide of 
Comm, and Sulphate of Nicotine on Musc' Irritabih y the same 
On the Changes in Serous Glands during Secretion By J i Langley 
On the Changes in Pepsin-foiming G during Secretion y J. N. 
Langley and H Senall 
The Physological Achon of Heat. By B F. Lautenbach Part II. 


MACMILLAN & CO, LONDON. 
THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLarxE, Secretary to the Central Chamber 
oF Agnculture, 

Devotes special attention to the discussions and proceedings of the Chamber 

of Aynculrure of Great Brtain (which now number upwaids of 18,00¢ 

members), bendes giving cope papers on practical farming, and a mass of 

torelffgence of particuia value to the agnculturist. 

The Loados Seed, Hop, Chel other Plarkets of Monday are 
specially reportéd in this Journal, which uw despatched the same evening ec 
as to ensure delivery to country subscribers by the firs: post on Tuesday 
mom Price 3d., or prepaid, 15s a year post free ° 

Published by W° PICKRRING ur. Arundel Street, Strand, W.C, 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Price Six Monthly, a4 pages 8vo, with occasional [lush ations, 
Conducted be, W. Domina R McLacuuan, F.R.S., E. C. Ryg, F.ZS , 
aud H T. Statnion, F.R.S. e 

This Maganne, commenced m 1864, contans standard articles and notes 
ou all subjects conneyed with Entomology andgcspecially on the Insects cf 
the Brnsb isles. e 

Subscripnon—Sia Shillings coe Volume, post free. @The vofimes còm- 
mence with che June number in each year. . 

Vols i toV ugly buund in cloth) may be obtained by purchAvers cf 
the entire set to date asthe increased price of ros, cagh, the sucgecding 
v_Is. may be had separately cr pent each 
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London: JOHN VAN VUO 1, Parernosts? Row. 
N B-—Communicatons, &c., should be sent to the Eduors at the abre 
address 
e e 
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On the rst of every Month. 
TRIMEN’S JOURNAL OF BOTANY, 
,BRITISH AND FOREIGN. 
New Series. Edited by Jamas Barrren, F.L.S., British Museum. 
ConrteNTs.—Onpnal Articles by® f Botanists — Extracta, and- 
Notices of Books and Memours.—Articlgs in Journals.—Botanical News — 
Proceedings of Societies 
Price rs. 3d. Subscription, for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 





On the rst of every Month, price One Shilling. ' 


THE ZQOLOGIST: e 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


e 
Third Seres. Edited by J È. Harting, F LS, F Z.S., Member of the 
British Ornithologists’ Union ; conteins— 


Original articles by wefl-knowa maturalists ih every branch of rd 
habus of animals, armıvži and departure of migthtory b rds, £ oog 
of rare birds; distribution and migration of British fresh-water fish; new 
or rare warine fish , local aquaria, British reptiles; British land and Fresh- 
water mollusca, with remarks on the haunts and habits of the species} and 
other matters of general interest to those who delight in vatural history. 
Reports of the Linnean, Zoological, and Entomolog.cal Societies. Reviews 
of natural history books, Occasional translations fron foreign zoological 
journals of important and interesting articles in various branches of zoology, O 
There are occasional woodtuts. ó 


JOHN VAN VOORST, r. Paternoster Row. 





On the rst of every Month, price Sixpence 
THE ENTOMOLOGI ST: į 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
Wi.h the Assistance of 


Frepgrick Bonn, F Z S. | ps A. Powgr, M D 
Epwarp A. Frren, F.L S. . JENNER Weir, F.L.S. eo 


F. Bucuanan Wurtz, M D. ° 


Contains Articles by well-known Entomologists on all branches of the 
Science, on Insects injurious or ben l to Farm or den, Notes#on 
Habits, Life~Histones, occurrence of Rarities, &c. ; thers are monthly Lsts 
of Duplicates and Desiderata. e 

Numerous Wooncur ILLUSTRATIONS, to the printng of which especiak® 
attention 1s given, and occasional LITHOGRAPHED and Cx .owo-Liruo- 
GRAPHED PLATES. . s 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


NORTH BRITISH AGRICULTURISI, 
Is the only Agricultural Journal in Scotland, and circulates extonmvely 
amongst landed propneton, ers, farm-bailiffs, and others 
nterested in the management of landed property throughout Scot.and and 
the Northern Counties of England. * 

The AGRICULTURIST bas also a very considerable circulation on the 
Continent df E Amonca, Australia, and the Colonics, 

The AGRICULTURIST is published every Wednesday afternoon im 
tune for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, hemdes telegraphic reports of thoss hac on 
the day of publication, 

The Vetermary Department 1s edited by one of the leading Veterinar‘ars 
in the country, and is invaluable to the breeder and feede: as a guide tu tne 
tering of animals, end their treatment when labourmg under disease 

Full Reports are given of the Meetings of the Roya) Agneultural Suciery 
of England, the Royal cultural Sonety of heinä. 1e Highlana ad 
Agricultural Society of Scotland, the Scottish Chamber of Agnculure, 
and all the pnnapal Agncultora! Associauons throughout Gicat 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium dots 





Bntwn- 


not exist, . 
“ Prce 3d. By post, 3}2. Annual Subscription, payable in advance, 145. 
Office. —397, Si Edinburgh. 


Post-Office Ordera payable to Charies Anderson, Juu., Edinburgh 
ESTASLISHED 1843, 


THE “HANSA” 


e 

Published since 1£6; in Hamburg, is the only independent r 
per in Germany, dedicated exclusively to @Mar.tme Objects va, 
ritiques, Reviews, Reports, Advertisements Strict eye kept upar the desc- 
lopment of Martume Afar’ in every respect. Every secund Sunday ons 
Number in 4to at least , frequent supplements andgrawings Subscripticn 
at any time; preceding pamiers of the year furnished subsequently nice 
or tyelve months. Advertisements qa. a line, widely spread by ths 





es'oral 


Iar 
paper, considerable abatement for 3, 6, 12 months’ ingiucn Business 
Office: Aug Meyer and Dieckmann, Hamburg, Alterwall, 23 Edited Ty 
W v Freepen, M.R , Hamburg, Alexander Streeg 8. 
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DIAMONDS AND OTHER PRECIOUS 
§TONES. Scientific opinion pvonas to GENUINENESS, FURITV ' 
eand AU 2.—Pkvcn WRIGIT, 90, Greg RusselPSrreetp Lox don, 
e e n ° 


[Feb 19, 1886, 





Crown 8w, cloth, with 32 Full-page Illustrations, price 4s. 


BOTANY: FOR CHILDREN. 


e 


AN ILLUSTRATED ELEMENTARY TEXT-BOOK FOR JUNIOR CLASSES AND YOUNG CHILBREN, 


By "the “REV. GEORGE HENSLOW, M.A., F.L.S., F.G.S., í 


Author of “ Botanical Dissections,” * 
* Lecturer on Botany at §t. Bartholomew’s Hospital Medical School, the Birkbeck” Institute, &c. ; and 
Examiner in Natural Science for the College of Preceptors, 


London : EDWARD STANFORD, 55, CHARING GROSS, S.W. 





o Deny 8v0, cloth, with Maps and Illustrations, price 243. 


THE GREAT ICE AGE, . 


e AND IPS "RELATION TO THE ANTIQUITY OF MAN.” 


By JAMES GEIKIE, LL.D., F.R.S., &c., of H.M. Geological Survey of Scotland. 
SECOND EDITION, REVISED. i 
London: EDWARD STANFORD, 55, CHARING CROSS, S.W. š 


This day, in crown 8vo, price 10s. 6da 


THE MECHANICAL 


THEORY OF HEAT. 


* BY R CLAUSIUS. 


Translated by WALTER R. BROWNE, M.A., Late Fellow of Trinity College, Cambridge. 
MACMILLAN AND CO., LONDON, 





Pa in Two Volumes, 8vo, £3 36, Illustrated by 83 Plates and 
numerous Woodcuts. 


A. Oke of fhe BRITISH MARINE 
‘poLyzoa. Éy THOMAS HINCKS, B.A., F.R S. 


che @Same Author’s History of BRITISH HYDROID ZOOPHYTES, in 
Two Volumes, 2 at., 1s still on sale. 


e JORN VAN VOORST, 1x, Paternoster Rew. 


Now ready, crown 8vo, price 5s 


WATER ANALYSIS FOR SANITARY 


PURPOSES. With Hints for the Interpretation of Results. By E. 
FRANKLAND, D.C L, F.RS. 


London. JOHN VAN VOORST, 1, Paternoster Row. 





Just published, imp 8vo, cloth, a4s. * 


BENTHAM ET .HOOKER GENERA 


PLANTARUM, ad exemplaria inprimis in Herbariis Kewenabus 
servata definite , auctoribus G. BENTHAM et J. D. HOOKER. 
Vol, III. Part I len chlamydes and Gymnospernes:, completing the 


Dicotyledones. Prce a 
The price of Vols I. and II, is £5 6s. One more Part will complete the 


WILLIAMS & NORGATE, r4, Henrietta Street, Covent Garden, London, 
and 20, South Fredenck Street, Edinburgh 


Now ready, 8vo, price One Shilling, post free. 


SOME TEACHINGS of DEVELOPMENT: 
being the Substance of the last two of a Series*of Twelve Lectures on 
Development delivered at the Ro Institution during the 
. months of January, Femuary, and Mar 1879 By EDW. 
ALBERT SCHAEFER, F.R.S., Fullenan Professor of Physiology. 


London: H. K, LEWIS, 136, Gower Street, W.C. 


BY LfONEL.S. BEALE, F.R.S. 


HOWTO WORK with te MICROSCOPE. Fifth Edition. 21s. 
The MICROSCOPE in MEDICINE, €ousth Edition. 21s. 
On LIFE and on WTAL ACTION. ss. 
BIOPLASM. An Introduction to Physiology and Medicine. 65.62 
DISEASE GERMS, and onthe FEVERISH STATE. e12s. 6d. 
KIDNEY DISEASES, URINARY a RP OBITS, and CAL- 
CULOUS DISORBERS. 
LIFE THEGRIES-and- RELIGIOUS THOUGHT. 5s. 6d, 
The MYSTERY of LING, Plates. 3s. 6d. 


PROTOPLASM., Edition, very much enlarged. pes. 6d 
s London iaJ. & A. CHURCHILL, we "es 
é kd 
e e e 


LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the French Language. Folitics, ] Literature, 
Scienco, Art, Varieties, Note, Pres 4d., through bookse lera, a and st 
the railway bookstalls fico, le Southampton treet, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Francaise pour 
l’Angleterre : Pelitique, Li re, Sciences, Variétés, Nouvelles, * 
et Notes. Un exemplaire par la poste, 4}d , en tm poste. Abonne- 
ment par la poste—un an, 17s. 4¢.; six mois, os, Prix qd., ches 
fons les Hibma e aos Eana des chemins de for On s’a aux 
bureaux, Street, S » Londres, W.C. 

LA SEMAINE ia CAISE Lte ‘La. Semaine Fran- 
gaise’ has beon brought out in London for the benefit of those English 
readers who may to study contemporary French from all points of 
view, instead of confming their reading to one particular Galhe print. 
It ly merits success.” —Grapkic. 

LA SEMAINE FRANÇAISE.—“ Tke numbers before 
us are full of good things. . It will be far better for most than apy 
one of the best papers published ın Paris itself, We are much pleased 
with the character of it, and bebeve it will be highly valued in all those 
many, households where French is cultivated. ‘Lhe printing is very we'l 
done.” "Queen. 


TERMS OF SUBSCRIPTION: — 





Threo months aww 1 oot mæ m 50 
Bes s ove ov oe vee ose p 9 0 
P.0.0. payable to T. Sranswicx, at King Street, Covent Garden, W.C 
Publshing Office, 37, Southampton Street, Strand, W.C. 
Just published, in gto, pnce ate. 
GREEK and ROMAN COINS. Catalogue 


of the Collection formed by GEORGE SIM, F S.A. Scot, Edinbfirgh. 
MACMILLAN & CO., LONDON? 9° 


MINERALOGY AND GEOLOGY. 
Pay hase barca COLLECTIONS to illustrate the above Sciences at 
50 he ition vas Foris, or p Mahogany Case mi Lock 











è ` and Key, scentifically arran; a £1 0 0 
reo do. do... 2006 
200 e i do. do. 400 
N.B.—T ese Collections obtained the ONLY Prize Medal "for Natural 

History Collections at the Higchibition of 1872, n i 
e %e . : 
e 
e 
$ BRYCE-WRIGHT, 


Mineralogist, “and Expert in Gems and Precious Stones, 
go GREAT RUSSELL STREET, LONDON, W.C. 
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SUBSCRIPTIONS TO NATURE 


. Yearly . 0. ea, eee 285. 
Half-yéarly vow oe ew we TGS. 6d. 
Quarterly . . . 7S. 6d. 


ame Colonies, “United: States, the Continent, and 
all places within the Postal Union :-— 


Yearly . . a 6. 2 we o 308. OF, 
Half-yearly . . e $. 155. 6d 
Quarterly. . .. ac at, BS ` 


Office: 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, FEBRUARY 19. 

RovaL Society, at 8.30. 

LINNEAN gE at 8.—Flora of the Kurum Valley, Afghanistan: Dr 
‘Aitchesdh —On the Presence of a Phosphorescent Organ in Fısh: Dr A 
Gunther —Remarks on Specimens of. Sfyrinecodia: J. Britzen.—On a 
Three-horned Prongbuck: , Jenner Weir. 

ROYAL Ins?rrurion, at ecent Chemical Progress: Prof. Dewar, 

LONDON INSTITUTION, 7. T= Sir Travers Twiss. 


. FRIDAY, FEBRUARY 20. 
Roya Instrruriox, at 9 —Old Violins: Rev. H.R Havweis. 
RovaL COLLEGE OF SURGEONS, at 4.—The Vertebrate Skeleton: Prof. W. 
K Parkes 
GrorocicaL SocrsTy, at 1 —Anniversary. 


SATURDAY, FEBRUARY 28 
Rovat INSTITUTION, at 3z— Joseph Haydn: Prof. Pauer. 


SUNDAY, FEBRUARY 22 
Sonpay Cecrure SOCIETY, at 4—Tha Science of Life worth Living: A. 


Elley Finch, 
MONDAY, FEBRUARY 23. 
Rovat CoLLEGE or SURGEONS, at 4.—The Vertebrate Skeleton: Prof, 
W K Parker 
LONDON INSTITUTION, at 5.—Industral Progress: F Phillips Bevan. 
GEOGRAPHICAL SOCIETY, at 8 30, 
AfepicaL Society, at 8, 
INSTITUTE oF ACTUARIES, at 7.—On the Relationship of Local Medical 
an in to Assurance Associations, Is it satufactory? Cornelius 
alford. 
Socusty or Arts, at 8.—India-rubber and Gutta-percha: Thomas Bolas. 


TUESDAY, FEBRUARY 24 
ANTHROPOLOGICAL INSTITUTE, at B —The Ongm of the Plough and the 
Wheeled Carnage. Edward B, Tylor, F.R S,, Prendent.—Fijian Bunal 
Customs’ Rev. Lonmer Fison. 
ROYAL INSTITUTION, at 3.— Physiology of Muscle: ‘Prof Schafer. 
Society op Axts, at 8.—Colonisation. Wm. Forster, 
WEST LONDON SCIENTIFIC ASSOCIATION, at 8 


WEDNESDAY, FEBRUARY a 

ROYAL COLLEGE or SURGEONS, at 4 —The Vertebrate Skeleton: Prof. 
W XK. Parker. 

Socmry or Arts, at 8.—The Noxious Gases Bill: E K. Muspratt. 

GEOLOGICAL Socizry, at 8—On the Geology of doper: Prof. T 
McKenny Hughes, M A —Notes on the Strata iu Laying out the 
Oxford Sewage-Farm at Sandford-on-Thames' E S, Cobbold —A Review 
and Description of the various Species of British Upper-Silurian Fene- 
stelhdae* W = Shrubsole 








SOCIETY OF TELEGRAPH ENGINEERS, at 8. 
Roya. gra ae or LITERATURE, at ‘a2 —On Recent Explorations in Rome : 


Robert N 
THURSDAY, FEBRUARY 26. 
Roraxz Socrery, at 8 30. 
Rovaz INSTITUTION, at 3.— Recent Chemical Progress: Prof Dewar. 
LONDON Insqrvrion, at 7.—Living English Pamteas: F. Wedmore. 


FRIDAY, FEBRUARY 27 
RoYAL Corea oF SuRGEONS, at 4.—The Vertebrate Skeleton: Prof. 
arkar. 


RovaL INSTITUTION, at g—Sequel to the Thuuderer Gun Explosion. F. 
J Bramwell. 
OO ts Microscopicar Crus, at 8—On Human and Canine W:laria: 
ncer Cobbold, F R.S —On Bleaching and Washing Micro- 
ee Dr Sylvester Marsh, Jun. 


SATUR IPA Ye FEBRUAR® 28 
Rorri par fi Son at 3 —Dryden and his Period. Mr Saintsb 
Prystcar Socrery, at 3 —On some Effects of Vibratory Motion m Fluids : 
E. R. Ridout.-On the Determination of Chemical ‘Affinity i n Terms of 
Electromotive Force, Part 1: Dr.C R. A Wright Part2. Dr CRA 
Wright and E. H. Rennie 


FRANCIS & Co.’s $ 
ELECTRI 


coxa Sc. x cand Genes 
“ For instruments and stores of good 
and sound workmanship they are to 


manau BELLS. - 


FRANCIS & COMPY., Eagle Telegraph Works, Londoa, N.W. 


Orricss :—s9, Hatton GARDEN, E.G, è 
Catalogne Three Stamps. 








Best Goods Only. 
‘elegraph Instramentsp 
ioniy and Indica- 


tors, Fae and Burglar 
Alarms, Carbons, Porous 


LIGHTNING CONDUCTORS, 


Experience, accumulatefi since the time of Benjamin Franklin, 
conclusively that a Conductor mada of Copper of adequate size is ‘te best 
of alla ces for the protection of every description of building from he 
destructive effects oflightning, 


NEWALL. & CO.’S 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shippingin all garts of the world 
with wn success, 1s th most Relible, Lots Effective, and Cheapest 


Conductor ever offered to 
It 1s mmple in its application, no insulators being required, and it costs 


only one shilling per foot for the standard uze, Poti 15 safe in any storm. 

R. 8, NEWALL & 00., 130, STRAND 

2% WAT. Enon. Soap, L LIVERPOOL. 

i 68. ANDERSTON QUAY, GLASGOW. 
MANUFACTORY GATESHEAD N-TYNE. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 

55, SIDMOUTH STREET, LONDON, W.@” 
NOTICE OF REMOVAL. 
JAMES HOW & CO. 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST.; LONDON 








(LATE or 5, Sr. BRIDE ST., AND 2, FOSTER Lanes). . 

HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP. ~ 
Rock Sections ind other Objects for the Microscope. oe 
ADAM HILGER, oo” 


Scientific Instrument Maker to the Royal Observateries 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &t., &¢. 


192, TOTTENHAM COURT ROAD, LONDON. 


Direct Viston Spectroscopes with sais sit and high dispersive power, 
in Brass Case for waistcoat pocket, price Ditto, large aand 
42108. With Quartz Lenses, ros extra Spectroscopes for Sandoni 
trom £8 xos Ditto, with s Prisms and aden e, from 41 alf Prism 
Spectroscopes with very high dispersive power equal to 15 ae of 60°, 
on Brass Stands with Unrversal monon, complete in case, price from £40. 
Hilger’s Variable Power Pnsm for ctral Analyses, with 6 different 
powers, from 1° to 10°, from À to H, 9 light flint, price, in case, 45 ros, 
pherometers, in Morocco Case, from 45 tos. 


FRY’S 
COCO 


finous oil ox! 
“If properly , there is no nicer 
or more wholesome preparation of 
cocoa.”— Food, Water, and Air, 


eee ee EXTRACT 


J. S. FRY & SONS, Bristol and London. 


ELECTRICAL and SCIENTIFIC APPA- 


RATUS. — MICROPHONES and HUGHES’ SONOMETER, 
ELECTRIC BELLS, INDICATORS, Fire- and Thief-Alarms New 
Constant Batteries, INDUCTION.COILS and FRICTIONAL 
MACHINES, Magnets, Insulated Wires, Screws, and all materials. 
LIBERAL TERMS To SCHOOLS AND SCIENCE TrAcnres, Appo ritus 

oto=~ 


on hire. Complete Electric Catalogue, 2 stam 
ga List, a a —DALE and C EJON, M Manufacturing 
lectricians, 4, Little Britan, Londqa, E.C. 


OTTO WOLTERS, 
55, UP. MARYLEBONE ST., PORTLAND PL, LONDON, W., 
MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES, 
SPECIALITY— 
The New Improved Short-beamed Analytigal Balances, 
PATRONISED BY THE Uxivegeriy OF SYDNI. A 
A®Description explaining the p-inciple of these Balances pòst free on 


e* e? ; " application, . . 
e 





GOLD MEDAL, 


PARIS EXHIBITION. 


In Packets and Tins, Pure 
Cocoa only, with the supers 
tracted. 
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W. LADD & CO, : : 
ae SCIENTIBIC INSTRUMENT MANUFACTURERS * . 
(By Appointment to the Royal Institution of Great Britain), . 
Ir AND 12, BEAK STREET, REGENT STREET, W. e 
IMPROVED HOLTZ EL 


CAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere, ' 


LADD'’S DYNAMO- MAGN TO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Physical Apparatus of every Description. e 


ILLWMSTRATED CATALOGUE, SIXPENCE, 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS and LANTERN, aoe for SCIENTIFIC TECTURES, Pih Torms of Hiro, Pust free. 
Confplete r Science Pruners an e Physical Text-books in use in ools and eges 
aenn o Maha ae 


gemens ane Greene a and Larops fo for bire. 
chools supp. tus as per Science an 
Electric Signals for ae ome Hotels, &a, Colliery Siar ie 


ents’ R 
htning Co: 


EDWARD PATERSON, 


° ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 


uirements in the Sections of Light, Heat, Sound, and Electricity. 
uctors, Gower and other Patent Telephones. a 


3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN RAŽ. = 


Ilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. 


Ditto, Electric Signals, Part 2, post free, 6 Stamps. 





STEINHEIL’S 
TPRLANATISCOHE LOU PEN,” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
MOUNTED FOR THE POCKET. 

“Theses Lenses are constructed s0 as to be used at a great Focal Distance from 
the Ob: bie, and they give marvellous defininon over the whole field 
LINEAR MAGNIFYING POWERS,ses}, 8, 12, 16, ann 24 TIMES, 
ee Pr.ces, 18s. for first-mentioned Power, and 15s. each the four last. 

Per post, Siapence extra. 


ae —For all Microscopic Examinatons they are found t> be the most 


perfect page Lenses extant. 


a Agents— 
° MURRAY & HEATH, 69 Ayi Straet, London, 8. W. 





DARTON’S COMBINED 
CLOCK-BAROMETER, 
In carved oak frame, 


Clock has jewelled 8-day movement, and will gi 
in any ponton Aneroid is of the best finish, and 
guaranteed accurate. Sent safely packed on recept 
of P O. Order for 5os., or wath carved Thermometer 
on dial, 55s 

Self-registering Day and Night Thermometer, in 
Japanned Case, with Magnet for out-dvor purposes, 
Ias. 6d. each. 

New Illustrated Last of various Designs in Clock- 
A Barometers and ‘lhernometers, post free on ppplica- 

tion. 


The Trade supplied. 


F. DARTON & CO., 
45, St John Street, West Smithfield. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’'S 
CHEMICAL HANDICRAFT. 


PRICE 4. yd. POST FREE.” 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8yo0, 480 pp., Ilustrated with 1,6ap Woodcuts. 
Most Compete and Cheapest List of Apparatus. 
JOHN LGRIFFIN AND SONS, 22, GARRICK STREET, 
LORDON, W. €. 


MAS D RUSSELLS 
HISTORY STORES, 


48, ESSEX STREET, STRAND, WC 

Students and othem aro mvited to the Collections of Bntith and 
Foreign Shells, Corals, Zoophytes, Annelids, Crustacea, Echn.derms, 
Minerals, F Rock Specimens Microsc au ects, &ec. 

Cabinets, Geolagist's ex, Glass Boxes, Card Trays, 
dablets, Glass , Micro- Thig Glass, Canada P Balsam, Marne Glue, and 
other reuisites the Geologistend Microscopist. è 

Catalogues Post Free. 


a . e. .% ° ® 








NATURAL 


M. JACKSON & CO; 
(J. @RME and H. M. CAPNER) z 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS 
AND 


CHEMICALS. 
SOLE AGENTS FOR HICKLEY’s PATENT TELEPHONES, 
Price 50s, per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 


0. TISLEY & Co, 


OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colonr-Fi of Liguid Films under the 
action of Sonorous Vibrations. 
Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, 1cs. 6a. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

8S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 

TELEPHONIC ELECTRICITY. All Materials supplied for: experi- 
mental purposes. 

Price Lists of Electrical and Acoustic Apparatus, with Danke ani 
Description of the Haruionograph, Post Fres, ad 


THE, SCIOPTICON, 


CATALOGUES FREE. 


172, 













THE SCIOPTICON COMPANY, 


157) 
GREAT 
‘PORTLAND 
STREET, 
“LONDON, wW. 
. . . ` : . 
r KA . e è 
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COMMANDER CAMERON'S JOURNEY THROUGH SYRIA AND THE EUPHRATES: VALLEY. 


OUR FUTURE HIGHWAY TO INDIA. E 


"By V. L. CAMERON, Commander, R.N. With Tilustrations and Map. 2 vols. crown 8vo. 21s. 


STRUCTURAL BOTANY: OR, ORGANO- 


GRAPHY on the Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of 
sh = Botanical Terms and rgimerous Illustrations. 8vo. 10s. 6d. [This Day. 


THE EMOTIONS. By James M‘Cosu, “LL.D., President 


e of Princeton College, U.S., Author y, “Method of Divine Goveråment,” ee ayo: os. [This Day. , 


EASY LESSONS IN SCIENCE, ‘Edited by Prof. 


W. F. BARRETT. 


HVAT. By Miss C.-A. Martineau. Illustrated. Extra fcap. 8vo. 25. 6d. , 
e e i [Ths Day. 


LIGHT. By Mrs. F. E. Awpry. Illustrated. Extra fcap. 8vo. 25. 6d, [This Day. 





e . 


Now ready, crown 8vo, price 2s. 6d. 


HINTS TO HOUSEWIVES ON SEVERAL. 


POINTS, particularly on the Preparation of Economical and Tasteful Dishes. a N MRS? 
FREDERICK. 


è .®.- 


MACMILLAN AND CO., LONDON. . ° 





INSTANTANEOUS WATER-HEATER. anp o Gop NEW MINERAL, | VESBINÉ ” 
FOR TAVATORTES, REFRESHMENT ROOMS, AND esbiate pper), a fin 
ERAI EST o a few S ry scarce The MINERS ASSOCIATION 
SE POM ae USE ion d BLY WPIPE PIPE APPARATUS JS (Sole ae Te STUDENT 
Gising instantly a AND TEACHER’S ELEMENTARY CO ION, numbering 
- continuous su of too Species of characteristic ee Ph: A CHION, Rocks, 50 
PURE water, cold, Minerals. All Hiei: mza S each with a ticket bearing its 
or boling free pa correct name and local: also Catalogue. The whole contained in a 
the products of com- supenor (lock-up, Cabinet. aie fittings Complete, price £3 3s. Special 
bustion, and suited for Collections for uma Colleges, é &e. binets,” Show Cases, and 
all Kaam Fittings designed, bable cost and time ne the formation 
oe efficient aie supplied on application.—TH' MAS a DOWN- 
(Geologist, &c ), 38, Whuskin Street, E.C., London. 



















to han 
overa piri atory bow 





"ae 26 inches DIAMONDS IN MATRIX. 


total projection from R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
wall, 6 uches. for sale Specimens of the above , also Cut Precious Stones in all Colours. 
Precious Stones valued and bought 
EN xa, FRITH STREET, SOHO, W. 
Price, cwith. solid. [ers ee ee ee ee 
drawn copper heaer | THIN GLASS FOR MICROSCOPIC 


and brass gas burner, 
in galvanised iton wok pom $ Sat een Circles, ipa, "er. per et inetd 


casing, Materials sod. cparod for a 

o 358 . eer Mounting Materials a a Objects, prer nate CHAS. 
Brice, in polished | WANTED, Clean Copies of NATURE, No. 472, 
> brass casing, for November 14, 1878, Address — Office of © 
NATURE; 29, Bedford Street, Strand. 








MICROSCOPES and BARANCES a®MADE - 


by W. STONĘ, p Ploucester Street, Holborn, late Maker toan eminent 
firm), are the best and cheapest. Try his 35s. Box BALANCE, 
warranted to tum ONE- NTIETH@F A GRAIN: or qos. 
Microscope. Price List of Balances (Illustrated) post free, 


peasant as Ż THE LONDON CLAY CEIFFS OF 
Isa aa Cure = il ts of the LIVER, SIOMACE SHEPPEY have lately been wasting very rapidly, and a large vanity 


AND BOWELS, e A Great PURIFIER of the BLOOD; a wy Sate, Cuca peen On coe ris Gan, 
Powerful’Invigorator of the Sysvem, in casesof WEAKNESS pice of tos.; or one small SpeciMen each of xa Species, frost-free 
AND DEBILITY, ani is unequalled in Female Compldints | e $ +. WH. SHRYBSOLE, F.G.g., Sheemees-om Sea 
s . . 
. . s 
e . s ° 
‘ z $ a : 
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Now ready, Third ' Edition, “Revised and Enlarged, with Forty- eight Engravings, Post : 8v0, qs. 6d. 


PRACTICAL AND- ANALYTICAL CHEMISTRY, 


bee es, 5 Specialy adapted for Schools: ‘and: Colleges, and for Beginners.” 


` By FRANK CLOWES, D.Sc, 
. ; i « Senior” Science ‘Master ak ‘the « High „School, ° Neweastle-isngey Lyne” 


Jck A. ‘CHURCHILL, NEW BURLINGTON STREET. - 


te 
‘ 





Now ready, Fourth Edition, with neal) Three Hundred Engravings, ‘800, 165. 


CHEMISTRY, INORGANIC AND ORGANIC: 
WITH EXPERIMENTS. 


. -°" By CHARLES L. BLOXAM, Pes 
ee Professor of Chemistry in King's College, London. caer 


J. & A. CHURCHILL, NEW BURLINGTON STREET. 





*. FOWNES MANUAL OF CHEMISTRY.: 
_ |. Edited by HENRY WATTS, B.A., F.R.S, 

. F TWELFTH EDITION.. 
INORGANIC CHEMISTRY. 8s. 6d > : 





n ORGANIC -CHEMISTRY. | tos. g 


° J, & A. CHURCHILL, NEW BURLINGTON STREET. 





Now ready, Sixth Edition, in Two Vols., gvo, £2 28., 


~GooLeys’ CYCLOPAEDIA OF — 
. PRACTICAL RECEIPTS 


And Collateral Intormation in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy ; designed, as a Comprehensive Supplement to the Pharmacopoeia and 
_ General Book of Reference for the Manufacturer, Tradesman, Amateur, and Heads of Families. 


ae Edited by Professor TUSON, F.C.S., 


` And assisted by the Jollowing Scientific Contributors : — 
JOHN ATTFIELD.’ PhD, FIC, SPENCER COBBOLD, M D., {| WILLIAM HARKNESS, F.IC., a r ean MD. “F.RGP. 


S 


CS., E.R, F. SIMMO. 
PROF. J. WORTLEY AXE STEPHEN DARBY, FCS. c W. "HEATON; F.i C, FCS. JOEN SPILLER, F. 
LLOYD BULLOCK, F I. C., F.C S. Dr, DE VRIJ, of The Hague. EDMUND NEISON, FIC, | JOHN STENHIOUSE, LL.D., 
E, L. BARRET, B.Sc, F.LC, F.C S. JOHN . GARDNER, FIC, F.C, S. 
E CANTON, F.R.C, s e CS. PROF. PRITCHARD, F. TOMS, Junr., A.I.C., F.C.5* 


. . 

This Edition _exceeds_the last by 600 pages-and-contains a greatly increased number of receipts culled from tffe Rost reliable 
English and foreign journals ; numerous articles on Applied Chemistry, Pharmacy, Hygiene, Human and Veterinary Medicine, 
&c,, have been added 3 many, of the old articles are extended ; and, where desirabl, the text is illustrated by woodcuts. 

Thus it is hoped to increase the menila ‘of ‘* Cooley’s Cyclopedia ” to persons engaged in the professions, trades, arts, and 
manufactures, to hgads of families, to emigrants, and others requiring practical information respecting their business pursuits or the 
wants of everyday life, and so pede the work stillamore worthy ‘of the popularity which it has for so many years enjoyed. 

“ Wepeennot spare spage to enumerate all the improvéments. Those who have ‘the old edition of this work will do well to 


supply themselves with its successor ; thoge wpo have no copy of it will-do a better if they purchase this edition.” — Chemist 
and Druggist. 


“Tt is a storehouse ef scientific knowledge, and will be found valuable in way house. ”—Lantcet. 


“It is sufficiently interesting to secure a place in the book-case of every reading maf, abounding as as it doe in useful hints, 
practical receipts, and terse descriptions of the arts and sciences! It wall Be®specially teresting to cĦemists, as it gives so many 
useful recipes for articles ‘of co consumption.” —Monthiy Magasins of Pharmacy. 


e - e 
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A WEEKLY ILLUSTRATED JOURNAL. OF SCIENCE 
° “To the sohd ground 


Of Nature trusts the nund which buelds for aye” —WORDSWORTH 
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QUEEN’S UNIVERSITY IN IRELAND. 

NOTICE is Hereby Given that on TUESDAY, the 30th March next, the 
Senate will proceed to elect Examiners to hold such Examinations in the 
under-mentioned subjects during the ensuing year as are now, cr shall be, 
appointed by the Senate, subject to such measures as may be in contempla- 
tion by the Insh Government under 42 and 43 Vic, Cap. 65. 

One Examiner in Medicine, at a Salary of £100. 
One Examiner in Sung , at a Salary of £100, 
One eatin in Midwifery and the Diseases of Women and Children, at 

of £75. 

Ono Examiner in Matera Medica ata Salury of £75. 
One Examiner in Medical Junsprudence, at a of £75 
~ Applications to be made by letter addressed to the Secretary, Queen's 

University, Dublin Castle, on or before Tuesday, the Sth March. 

Nene received after that date will be considered 

It 1s particularly desired by the Senate that no personal application of 
any kind be made to its individual members 

By Order of the Senate, 
G. JOHNSTONE STONEY, DSc, F RS., 
Secretary to the University. 
Queen’s University, Dublin, arst February, 1880 


MATRICULATION EXAMINATION 


UNIVERSITY OF LONDON. 


A Class in all the Subjects for then Jal Examination begins at St Bar- 
tholomew’s Hospital and College on ARCH xst, and is open to others than 
Students of the Hospital. Fee for the whole Course, £10 10s. 

Classics, &c : Malcolm Lang M.A, Trin. Col , Cam. 

English: W J. Crug, M A., Trin Col, Dub. 

Mathematics, &c. : A J Anderson, B.A, Magd. Col, Oxford. 

Chemistry: T. Eltoft, F C.S. 

For particulars apply, personally or by letter, to the Wagpen of the 
College, St. Bartholomew's Hospital, E C 
A Handbook forwarded on application 


a 





NEW ATHENA UM CLUB, 26, Suffolk 


Street, Pall Mal, S W., for Members of Sc.entific Someties and 
Graduates of Universities. Limited to 1,000 Members Tne fourth 





250 Members to complete the Club are now being admitted Number | 


*of Members, January 1880, 850. 
3 ®ve E e J. LOGA LOBLEY, Secretary 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, am Place, each SUNDAY 
AFTERNOON. commencing at Four o'clock cisely. Sunday, 
February 23 —W. B. CarrgNTER, Esq, C B, M D., LL.D., F RS., 
on ‘' Sea and Land Ocean Depths contrasted with Mountan Ranges "’ 

—Members’ Annual Subscription, £1. Payment at the Door—One 

Penny, Sixpence, and (reserved @eats) One S T. - e 


EARLY TRAINING IN SCIENCE.—A 
Clergyman, Public School-man, Cambridge Honours, Scholar; &c. 
four years M rina large Pubic L now in charge of a amall 
Pansh in Warwickshire, desires a PUPIL Special attention £o Sctence® 
—Address Rev. M A, 4, SBalding Terrace, ‘Todi Parke. œ 


ROYAL POLYTECHNIC. —CLASSES' for 











tho preparation of Students for University Examinations, wader the 
direction of EDWARD B. AVELING, D.Sc., F.L,S. London Uni- 
ì tion, rst and and B.Sc., Preluni Scientific X. B., 


vermty Mi 
Botany, Physiology, Chemistry. Al the work practical, 





M°CLEAN’S STAR SPECTROSOOPE. e 


(PATENT). 





F Mg. BROWNING begs to call the attention of*scientific gentle- 
men to McClean’s Star Spectroscope, which 1s by fai the most 
efficient Star Spectroscope yet contrived. It is simply an eye- 
piece which can be used with any telescope. Being without a 
slit, there is no difficulty in keeping the spectrum of a star under 
observation constantly in the field of view, and the spectra are cf 
great brilliancy. Price of the Star Spectroscope in case, £2 Ios. 

McClean’s Spectroscope, for showing both Astronomical and 
Chemical Spectra, in Case complete... ... £3 75. Od, 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 








VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 
MEETINGS. 
March 1 t. Paper by Prof. Srowgs, F R.S 
ay 2 eee ar aes P Prof. Hucuss, F RS 
Apnl 3 .. »,» Prof Nicnouson, F.R S E. 


no TQ es ae te As Prof Wacz, M 
This Society associates English and Foreign Men of Science and Authors 


(and others desiring the ynvileges of Membership) for the purpose of investi- 
ganng fully and impartia y the most important questi of Philos and 
ce, more especially those that beag upon the t truths revealed in 


Holy Scnpture. 
Present number of Members, 825. Subscgiptions ‘Member? Mo, Asso- 


ciates One, Guinea. 
e F. PETRIE, Hon Sec. 
House of the Institute, 7, Adelghi Terrace, net’ Charing Croas, 


HOFWYL SCHOOL, HOFWYL, 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction, in th® ancient, but especially in 
the modern, languages, mathematics, and natural scxnces. 

For Prospectus and farther iculars anMy to Dr, Lzomtraxrp Sqawmirz,. 

LL.D, 26, Belmze Park Gardens, London; N.W., or to the"Head-Master, 
A. F. ANDRESEN, Hofwyl. Py 

© 2e e ° 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histolegy, and every branch of Micro- 
scopy. Catalogue post free and gratis on application, 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarled for” Excellence, Variety, &e s 
EDMUND WHEELER, 48m, Tollington Road, Holloway, London, N. 


MINERALOGY AND Gr OLOGY. 


o Specimens in Card Tra 
in M; 








ahugany Cabinet, with lock and key. 7s 6d. Collection contamng Ico 
Specimens of M ocks, and Fossils, in ae Cabmet with lock 
and key, 1. Xsaho 


Cabinet, 
rok ert 


with locl® and key, ÉI gs > in 


Mabogan Cabinet, with idk aT 
KORSA ALS OF GADYLIN key Er Ky ERULFINE, GARNETS— 


PORANGITE, THORITE, AND EUXENITE FOR CHEMICAL 
BLOWPIPE CASES, Ja MRERS, CHISELS, AND CRYSTAL 


. HOLDERS. Catalogus 
SAMUEL HENSON, 
277 (Late 113a), STRAND, LONDON, W.C. 


MINERALOGY AND GEOLOGY. 
z w COLLECTIONS OF z0o^-SPECIMENS IN CABINETS, 
@ Specially adapted far Students and Teachers, price 42s. 
er Collections at same rato These Collections are used with success 
geological science teachers in the Unrted Kingdom. Single 
every requimte of 
JAMES R. GREGORY, 
C@oologists’ Repository and Musenm, 88, Charlotte Street, Fitzroy Square. 
See new Lists of Collections, new r of Apparatus, &e. Established 22 
. years in London. 


“VESBINE” THE NEW MINERAL, 





. S: 
by nearly all 
Speamens an 





$ VESBINE ? 


Ve (or Tara of Copper) a beautiful Green Mineral. find; 
* ,ouly a fe pecans very scarce The MINERS’ assue LATION 
e *s0s @6d. BL PIPE APPARATUS (Sole geny. The STUDENT 

ee @AND TEACHER'S ELEMENTARY COLLECTION, numbermg 


British Fossils so British Rocks, 50 
eMinerals Albconvenient size § ens, each with a ucket beanng its 
. correct name and locality; also sapis 
e superior (lock-up Cabine with fitungs Co 
Collections for Museums, Colleges, &c. 


Fittings designed Prabable cost and time orcetaty to o formation 
of an efficient museum ge on application.—T Hi tas J. DOWN- 
ING (Geologist, &c ), 38, Whiskin Street, E.C., London, 


THE LONDON CLAY CLIFFS OF 

SHEPPEY have lately been wasting very ay Tapidly, and a large quantity 
of interesting Fossils have been washed epresentatrve Series of 
roo Specimens, correctly named, will be sent, carnage 
on receipt of r0s.; or one small’ Specimen each of 12 

for 1s. 2d., by 
W. H. SHRUBSOLE, F.G.S., Sheerness-on-Sea. 
nani ls 
r A 


2 DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specumens of the above ; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought 
rz, FRITH STREET. SOHO, W. 


THOMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 
` 48, ESSEX STREET, STRAND, WC, 


Students and others are invited to i ae Collections of Bntish and 
i Foreign Shella; Corals, Zoophyten ty s Cyustacea, Echinoderms, 


Minerals, F c Objects, &e, 

ies Cabinets, Geologist’s Mies = d Boxes, Card Trays, 
Tablets, Glass Slips, Micro- Thin C Chass, Canada 
other requisites for the Geologist and Microscapist. 


Catalogues Post Free, 


THE ENTOMOLOGIST’S MONTHLY 
- MAGAZINE. 


Price Sixpence, 6s Bvo, with occasional Dustrations. 
Conducted by J. W. ‘Donguas Ro McLactlan ER RS., E. C. Ry F.Z.S , 
TAINTON, 
agazine, commenced in 1864, Cbntains standard articles and notes 
e a and expecially on the Jrsects of 
cripnon— Six Shillings per Mose post free. The volumes com- 
Silk tho June nuber i 


date, 


zoo Species of charact 


lete, pres £338 Spenal 
Sarr Case», and 





pecies, post-free 








sam, Marine Glue, and 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S an@ NATURALIST’S 
STUDIO, 17, ANN STREET, FIRMINGHAM, 
T B has last week sent to his subscribers specimens of wre eee 
adirkotomunt, with drawing and description, by W. Saville Keni 
also sent out young Char and Great Lake Trout; also Volvax globator, 
Heneria ringens, Tontas ceratophyth, Marine Polyzoa, afi Tubularian 


H 
Wesi announcements will betmade in this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free. 
Twentp-six Tubes in ree of Six Months for Subscription of £1 13 


Price List of Specimens on application, with stamped addressed envelope, 
Porrrotto or Drawincs, No. 1 and 2, ONE Sumiine EACH. 


FOR SALE, together or separately, the 
whole of the Asirohomical Iustruments, Observatory Buildmg, &c, 
belonging to the Rer Henry COOPER Kay, deceased. The Instruments 
comprise an 18-inch Newtonian Reflector with silvered g! Speculum, 
one spare Speculum, unsilvered, Tranmt I ment, rk gah &e— 
Full part culars may be obtained on apphcauon to C. U. STRETTON, 
Rectory, Hereford . 

















Now ready, price os 
T HE JOURNAL ° 
OF THE 
ANTHROPOLOGICAL INSTITUTE 
OF 


GREAT BRITAIN AND IRELAND. 
No. XXIX., 1879. 


CONTENTS. = 
. On ad Osteology and Affinities of the Nat.ves of the Andaman Islards. 
y Prof. W. H Flower, F R S., Vice-President 

3 None, on some Irish Annqu tes ByA L Lewis, M A I. 

Notes, meme some Cornish and Insh Prehistoric Monuments By Miss A. 
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+ SECOND EDITION, 


GRIFFIN‘S- 


PRICE 4s, 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8y0, 480 pp., Mustrated with 1,600 Woodcuts. 
Afost Complete and Cheapest List of Apparatus. 
JOHN Jj. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


DARTON’S COMBINED 
CLOCK-BAROMETER, 
In carved oak frame. 


Clock has jewelled 8-day movement, and will go 
in any pontion, Aneroid is of the best finish, and 
guaranteed accurate. Sent safely packed on receipt 
of P.O. Order for sos., or with carved Thermometer 





on dial, 55x 

Self ranetansig Day and Night Thermometer, in 
Japanned Case, with Magnet for out-door purposes, 
tos. 6d, each. 


AN New Illustrated List of various Designs in Clock- 
H Barometers and Thermometers, post free on applica- 
e tion. 


The Trade supplied. 


F. DARTON & CO., 
45 St. John Street, West Smithfield. 


QTTO WOLTERS, 
55, UP. eGRYLEBONE ST., "PORTLAND PL., LONDON, W., 
MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES. 
© SPECIALITN — 
@ The New Improve Short-beamed Analytical Balapces. 
”  PATROXISED BY THE UNIveRsITY or Sypnev. 


A Description explaining the pgincrple of these Balances post free on 
e application 











x- y nana a. ining 
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o, ©. TISLEY’& Co, ' 


= OPTICIANS; 
BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). e 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Fi; of Liquid Films under the 
action of Sonorous Vibrations 
Being a visible demonstratid& of the Vibratory and Molecular Motion of a 
Telephone Plate, 

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 

Pamphlet, &c , in Cardboard Box, ros. ôd. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 

TELEPHONIC ELECTRICITY. All Materials supplied (Gr experi- 
mental purposes. ° 
Price Lista of Electrical and Acoustic Apparatus, with Dragoings and 
Description af the Harmonograph, Post Free, ad- 


EAGLE INSURANCE COMPANY, 


For Lives ONLY. 
Accumulated Funds . se see mew 
Also a Subscribed Gapital of more than. ss» see n- 41,500,099 
Reports, Prospeaus and Forms may be had at the Office, or from any 
of tha.Company’s Agents, pcst free. 
GEORGE HUMPHREYS, Actuary and Secretary. 


THIN GLASS FOR MICROSCOPIC 
Be Gd | poet iso ad ercas Crovul caged Shon: oe pe aa, aise 
other Meine: Marenslé and Objects prepared for Tomte CHAS, 
PETIT. 151, High Street, Stake Newmetm. N 


FRANCIS & Co.’s 
BLECTRIC Celis, Še 5 Sc „and Gene- 
Hones BAS. 


FRANOIS & COMPY., Eagle Telegraph Works, London, N.W 
OFFICES :—52, HATTON GARDEN, E.C. 
Catalogue Three Stamps. 


MICROSCOPESandBALANCESasMADE 
by W. STONE, 44, Gloucester Street, Holborn, late Maker tu an c minent 
firm), are the fest pak dien Try his 3sr Box BALANCE, 
warranted to tum ONE-TWENTIETH OF A GRAIN: or 4os. 
Microscope. Price List of Balances (Ilustrated) post frea, 


THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 

per in Germany, dedicated exclusively to Mantime Objects Essays, 
Goaicen Reviews, Reports, Advertisements Strict eye kept upon the deve- 

ment of Maritime Affurs in every respect. Every secund Sunday one 

umber in 4to at least , frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year furnished subsequently. Price 
res for twelve months. Advertisements 4d. a line, widely spreaal_by this 
pay ; considerable abatement for 3, 6, 12 month» inseruon, Busness 
Office: Aug Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Fruspen, M.R., Hamburg, Alexander Street, 8. 


THE BREWERS’ GUARDIAN: . 
A Fortnightly Paper demoted to the Protection of Hregprs’, interests, * 
Licensing, Legal and Parligmentary Martera. e 
Review or THE Matt ano Hop Tranas, anp Wo ano Srierr TRAJ & 
CORD. 

The Organ of the Country Brewers. 

‘The Brewers’ Guardian ™ is published on the evenings of every alterm te 
Tuesday, and is the only journal officially connected with brewing interests, 


16s. 6d. per annum, post free, dating from any quarter-day. 
shih Gone 1s. each, Registered for fransmussion abroad. 
Offices - 5, Bood Court, Walbrook, London, B.C. 


172, 














Best Goods Only, 
nstrumen 
Gece lls and Tadica- 
tors, Fire and Burglar 
Alarms, Carbons, Porous 


“ For instroments and @tores of good 
and 

















For B&D BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbe& on the Neck and Ohesf, it onres SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


4 ° . 
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. , COMMANDER CAMERON'S JOURNEY THROUGH SYRIA AND THE EUPHRATES VALLEY. wae 


OUR FUTURE HIGHWAY TO INDIA,” 
1 °By V. L. CAMERON, Commander, R.N. With Llustrations and Map. vols. crown 8vo. 21s. 


STRUCTURAL BOTANY; OR, ORGANO- 


GRAPHY on the Basis of Morphology. By Professor ASA GRAY, LL.D. With a Glossary of 
Botanical Terms and merous Illustrations. 8vo. ros. 6d. [Now ready. 


THE EMOTIONS. By James M‘Cosu, ‘LL.D., President 


e of Princeton College, U.S., Author of “Method of Divine Goverhment,” &E. 8vo. gs. 2 
i [Now ready. 


EASY LESSONS IN SCIENCE, Edited by Pri 


W. F. BARRETT. 


HVAT. By Miss C. A. Martineau. Illustrated. Extra fcap. 8vo.° 25. 6d. » : 
e ° . [Noutready. 


LIGHT. By Mrs. F. E. Awpry. Illustrated. Extra fcap. 8vo. 25. 6d. 
[Now ready. 


Now ready, crown 8vo, price 2s. 6d. 


HINTS TO HOUSEWIVES ON SEVERAL” 


POINTS, particularly on the Preparation of Economical and Tasteful Dishes. By MRSS °. 
FREDERICK. . ° 


o 
e 
e@ 
‘ 


MACMILLAN AND CO., LONDON. ° 


SOME WORKS ON CHEMISTRY a 
ve e 
A TREATISE ON INORGANIC CHEMISTRY. With numerous Illustrations. By Profs. 
ROSCOE and SCHORLEMMER, 
Vol. I.—The Non-metallic Elements. 8vo. 21s, 
Vol. IL, Part I. Metals. 8vo. 18s. 
Vol, II., Part II. Metals. 8vo, 18s, 
‘* Regarded as a treatise on the Non-Metallic Elements, there can be no doubt that this volume is incomparably the most 
talisfactory one of which we are in possession,” —Spectator. . 
“Tt would be difficult to praise the work too highly, Al the merits which we noticed in the first volume are conspicnous in 
the second. The arrangement is clear and scientific ; the facts gained by modern research are fairly represented and judiciously 
selected ; and the style throughout is singularly lucid ."—Zawee?. 


A HISTORY OF CHEMICAL THEORY, |THE OWENS COLLEGE JUNIOR 
from the Age of Lavoisier down to the Present Time. By COURSE OF PRACTICAL CHEMISTRY. By 





ADs MON Translated by Henry Warts, F.R.S. FRANCIS JONES, F.R.S.E., F.C.S., Chemical Master 
“The discourse as a résumé of chemical theory and research, in the Grammar School, Manchester, idr Preface by 
unites singular luminousness and grasp. A few judicious notes Prof. Roscoz, and Illustrations. New Edition. 8mo, 
ang,added by the translator, ”—-Pall Mall Gazette. 2s. 6a, . 
e‘ The treatment of the subgectis admurable, and the translator y 
hes, evide fy @one his duty most efficiently.”— Westminster QUESTIONS ON CHEMISTRY. A Series 
e : : 
f Problems and Exercises in Inorganic and Organic 
LESSONS IN ELEMENTARY CHEMIS- pea 
TRY, INORGANIC AND ORGANIC. By HENRY Chemistry. By'F. JONES, oad §-C.S. 18mo. gs 


E. ROSCOE, F.R.S., Professor of Chemistry in Owens 


Coll M 2 i 
Cie toe Salyer ae at A MANUAL OF THE CHEMISTRY OF 


and Alkaline Earths. New Edition. Fcap. $vo. 4s. 6d., THE CARBON COMPOUNDS OR ORGANIC 
A SERIES OF CHEMICAL PROLA fe ores a area 
_ Prepared with Special Reference to the above. By T, E. eat Organe LAE y mwens Cge, 
THORPE, Ph.D., Professor of Chemistry in the Yorkshire e chester, 8vo. 14s. 


College of Science, Leeds. Adapte for the preperation “Tt appears to us to be as compéete. a® manual of the meta-. 
of Students fog the Government, Scienca and Society of | morphoses of carbon as could be ab present proguced, and it 
Arts Examinations. With a Preface by Prof. Roscoz, must, prove eminently useful to the chemical sstudeht.”— 


New Edition, with Key, 18mo. 2s. Atheneum, e n 
. e e Se e es 
MACMILLAN AND CO,"LONDON. | * œ 
` 3 s . . . . 
e es A @ . 
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e . Now, Ready, in Post 4to, price 16s. 


‘LIGHTNING CONDUCTORS: 
`. . THEIR: HISTORY, NATURE; AND MODE OF- APPLICATION. : $ 
BY. RICHARD ANDERSON, F.QS, F.G.S. 
“ © Member of the Society of Telegraph Pian. 


WITH NUMEROUS ILLUSTRATĻJONS. oe 
London: E. & F. N. SPON, 46, Charing Cross. New York : 446, Broome Street. 











: "NOW READY, PRICE 1s, . 
, eF HE EXTRA NUMBER OF i 


NATURE, l 


Containing a Portrait, engraved on Steel by JENS, of 


JEAN BAPTISTE ANDRE DU MASS, 


With a Full and Detailed Account of his Life and Work, by DR. A. HOFMANN, of Beilin. 
a PRICE ONE SHILLING. 


z POST FREE FOR 13 PENNY STAMPS. 
OFFICE: 29, BEDFORD STREET, STRAND. 


T ~ HUNNING’S 
'MICRO- TELEPHONES. 








Va £3 PER PAIR. 
T. COOKE. & SONS,- YORK. 
~ | w. LADD & CO, 


SCIENTIFIC INSTRUZENTE: MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), 
It AND 12, BEAK: STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of the atmosphere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE. 


PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physical Apparatus for Science Primers and ali the Physical Text-books in use in Schools and Colleges. 
Siemens and Gramme Dynamo Machines aga L Pe Pe hire. 


e 
Schools supplied with Apparatus as per Sci ents’ Requirements in the E A of Lighg, Heat, Sound, and Eler icity. 
Electne Signals for Houses, Hotels, &c , Colliery Signals, Lightmng Conductors, Gower and o Paice Metephonca oe ° 


EDWARD PATERSON, 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, | 
* 3 BEDFQRD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Uiu steated Catalogue of Electrical aca its Part 1, post free, § Stamps. " Ditto, Electric Sigualy, Part 2, post free, 6 Stamps. 


= e 
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* This day, in crown vo, price lar. 6g. 


THE MECHANICAL “THEORY OF HEAT. 


i e BY R: CLAUSIUS: ; 
+ a% Translated by WALTER R. BROWNS, M.A., Igte Fellow of Trinity College, Cambridge. 
e $ e MQCMILL@N AND CO., LONDON. 





Printed wy R. Čar, Sons, axn ‘1a\Loz, at 7 and 8, Bread-Street full, Queen Victona Greet, im the Cıty of London, and sutlsted by 
° MACMILLAN AND Co, at the Office 29 2—d 30, Bedford Stea Covent Garden. Sead AY, Fekruary 26, 18£0, 
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° A WEEKLY ILLUSTRATED JOURNAL’ OF SCIENCE 


. “ To the solid ground 
Of Nature trusts the mind which builds for aye,” ——WORDSWORTH 
. 4 
a = . 


No. 540, VOL. 21] THURSDAY, MARCH 4, 1880 [PRICE SIXPENCE . 
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ONuxencuuasros axacivarion. | BROWNINGS SPECTROSCOPES, 








Tostuction in all the subjects of the above Examination is given at Guy's 
Hos tal, The Classes for the June Examination will commence on 
SDAY, 30th Merch. The Classes are not confined to Students of the 


ital. 
For further particulars address the Dean, Guy’s Hospital, S.E. 
MATRICULATION EXAMINATION. 


UNIVERSITY OF LONDON. 
A. Class in all the Subjects for the July Exnmifnation begins at St Bar- 
tholomew's Hospital and College on RCH 1st, andeis open to others than 
Students of the Hospital. Fee for the whole Course, ic 10 raf. 
oe, wort M om ig, M.A., ra Coly 


Forat Etot 
apply, penally = by letter, to the WarDExN of the 


calle t gig rei aea s Hosmtal 
lege, Se Bart k forwarded on Sa as 


MINERALOGICAL SOCIETY of GREAT The AUTOMATIC SOLAR SPECTROSCOPE will, show the solar spec- 


BRITAIN and IRELAND. trum with exquisite defintion, and 1f attached to the eye-piece of a Telescope of 
The following Publications may be obtained of Messrs. Srupxin, MAR- 3inches or more in diameter, it will show the form of the Solar are 


As thi#*Spectroscope can be used with any dispersive power from 2 to 
Tion Secretary AND Co Secretary, Mey T Sos ES Oy tenon Bower or oP the prisms, it 15 adapted for observing the Spectra of the Stars aad Ne Nebula. With. 


The MIN GICAL MAGAZINE, “Vol. I, 270 and xxu pp out a Telescope it can be employed for any kind of work in Spectrum Analysis. 
and eight Plates, 13s. 6d., cloth. Price in Case, £28 Os. Od. 


Vol II., 284 and mu and six Plates, together with a large Geological H Sy inpestce. 
and Mineralogical Map of of the Shetland Isles, 174., cloth. The Map of di preas iyi Ra SOR a Hee 


Shetland, separately mounted on cloth to fold, in cover, 7s. 6d. 
JOHN BROWNING, 63, Strand, London, W.C. 











The “ ‘Mineralogical Magazne”’ i published at intervals of two to three 
months. The price of the numbers in future will vary according to size from 











as to 4s. 64 
ROYAL AGRICULTURAL SOCIETY OF | SUNDAY LECTURE SOCIETY.—LEC- 
E AND. TURES at ST. GEORGE'S HALL, Langham Place, Place, each SUNDAY 
NGL AFTERNOON, commencing at Four o'clock pee Sunday, 
AGRICULTURAL EDUCATION, : M 7—T. Revs Bavinos, Esq, on * Buddhism.”-~Fourth 
The Examination of Candidatgs for the Society’s Senior Prizes and Lecture“ Guan, and the Gods of his Time ’’—-Members’ Annual 
Co tittcates vay talip place in the wee® commencif TUESDAY, April 13, Subecription, So Payment at the Door—One Penny, Sixpence, aid 

rved seats) One E- 





HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, offers sound instruction in the ancifnt, but especially in 
the modern, languages, mathematics, ond natural sciences 

For Prospects and further parti culars apy | to Dr. Lzonsam® Seuurrz, 

LL D , 26, Belsize Park Gardens, ns, London, N.W., or to the Head-Master, 

Mr. A. F ANDRESEN HafwyL 


be sent in by April r, x880) may be had on 2 
pnl : Pee M. JENKINS, Secretary 
12, Hanover Square, London, W. 


EDUCATION.—Rev. F. TUCKWELL, late 

Head Master of Taunton Coll School, and Fellow of New Colleges 

gue takes a few Boys as PUPILS —Address Stockton ee near 
ug 








nEw ATHENÆUM CLUB, 26,. Suffolk 
t, Pall Mall, S.W., for Members of Scientific Societies and © 
en uates of Universities. Limited to 1,000 Members The fourth 
350 \lembera to complete the Club are at being admitted, Number 
of Members, January 1880, 859. J. OGAN LOBLEY, Secretaty. 
e 


A GRADUATE in SCIENCE of LONDON 
UNIVERSITY 4 Sornerly Student i in the Royal School of fines) wishes 
‘Grn a SCIENTIFIC APPOINTMENT. ae obs, are are Geology, 
Physics, and®Mathematics,@Please , care of 
x 3a, Imes Road, Southgate Road, IsfingtonyN. 
e . 


ROYAL POLYTECHNIC. CLASSES for 
vine Ee D.Sc., F. LS Teton Uar 
Dany, Physiology, Che epee Prelimixftry onne. M.B., 








EARLY TRAINING IN SCIHENCE—A 
Çlergymdn, Pablic School-man, Cambridge Honours, Scholar, $e. 
four year Masy Master in a large Pubie mete now in charge of a small 

ickshire, desires a PUPIL. cial attention to Science. 
Address Rev. MA, 4 „Spalding Terrace," uffnell Park, Ny. 
e 
e ber 


l 
ies of the Regulations and of the Form of af Raby Celie is required to ‘ 
oe 


e . , 
e ee 
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MICROSCOPIC OBJECTS 
tive perfection, illustrating Histology, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL. EXHIBITION, 1878, 
Prise Medal awarded far Excellence, Variety, &*«. 
ji EDMUND WHEELER, 481, Tollington Road, Holloway, London, N. 


UNIVERSITY. OF LONDON. 


NOTICE is Hereby Given that on WEDNESDAY, an of Apn] next, 
the Senate will proceed to elect Exammers in the follomng Departments — 


xaminershipe Salaries. Present Examiners. 
-7 Ar®s AND SCIENCE, er 
Two in Classics , ee se on w+ 2007 { = (pa rol ee at Een , LLM, ALA. 
Two in the Eoglsh Langues} refe Henry Morley 
Literature, and History ». . 


Two m the French Language aaah won £ r£ Cassal, LL D. 


Tw aT) ‘the German Tafgunge ol, ee Schable, Ph D., M.D. 
and Literature me s. 5 Vacant. 

Two in the Hebrew Text of tho 
Old Testament, the Greek IE R Lubbock Bensly, Esq 

Re 


of the New rend Rev W. F. Moulton, D os ats MA 


Evidences of the 
ligion, and Scripture History 
Twegin Mental and Moral Science 80/. e Sevens ELD. Bt A FRS 


Herbert S. Foawell, MA 
Two in Political Economy e . gol [Bot T E Thorld Rogats M À 
Two in Mathematıcs and Nata aot ie perenne, Esq., D Sc., M.A., 
ral Philosophy sse se se VEES àj 
Twoin Experimental Philosophy rao% nak asma M LAEN S. 
“id Prof Debus, Ph D., F.R.S. 
Two in Chemistry see ase nee owe OÓ. Prof Dewar, M A? FRS 
Two in Botany and eS 7s! on Dyer, Esq., M-A., 
Physiology se see cee se ane vas 
pe s : Heat PORE Ray Lankester, M A., 
‘woe in Comparative omy 
eg calices Lv ids ame ana TOE Prof. A. Milnes Marshall, D Sc., 


R Davies Roberts, Esq., D Sc, 


Twolln Geology a nsf MA 
Vacant. 
te Laws. 
‘wo in Jurisprudence, Roman (Prof. W.A H 
Law, Principles pf Legislation, } roo7. unter, M A. 
and Tatemanonn Law ne ae ‘Vacant. dma 


Two m Equity and Real Proper so? Moe G. Bagshawe, Esq, B A, 
LOW vase “abe Wee: as, Vand). seed J M. Solomon, Esq, MA. 
“Two in Common Law and an so ‘Arthur Charles, Ex., 3 Ay, or 
and Pnnciples of Evidence ... {Alfred Wills, Esq , LL.B., Q 
Two in Constitutional History of asl. {Rev H. B Gess, 


England Prof Edmund obese M.A 
MEDICINE. 
Twoi ici W.H Dickmson D. 
in Medicine ee 2 500. © Hilton Fagge, pa Rey 
Two in Surgery .~ ese ass SOR Vee Cooper Forster, Esq , M B 
Two in Anatomy .» ae al Cumow, MD 
P H Pye-Sm ,M D.B A. 
‘Two in Physiology » -= n T00} Prof, 


veo Sanderson, M.D, 
l eny Gervis Esq , M.D. 
page E. B Barter, M.D. 


Twoin Obstetric Medicine s. .. 75 
Twoin Materia Medica and hat sl. 
macoutcal Chemistry se of 7 Vacant, 
{ Prof. Ferrier, M D., M A, F RS. 
Two in Forensic Medicine .. sol (Thomas Ste i * Esq MD 
The Examiners above named are re-cfigible, ang intend to offer them- 
selves for re-election. 


Candidates must send in their names to the Registrar, with any 
tation of their qualifications they mav think desirable, on or before Tuesday 


“March goth. It is particularly desired by the Senate that no ` ersonal 
plication of any kind be made t ite individual Mi r ae 
By order of the x 


University of London, e ARTHUR MILMAN, M.A, 


., Burliggtag Gardens, W. ETO Registrar. 
I 


attes- 








ecimens ; tery sca: 
PIPE APPARATUS (Sole 
R’S ELEMENTARY co 


correct 
s@perior Op Cabinet’ ono fittings Com lete, ee 43 3. Specat 
Firings da ice eee Seg inets, Sh ig sees 

ttin ee gn! e cost an: ne 

i an eficient museum supĝlied on a n CTD MASS. BOWS. Bows. 
tne Co &&), 38 ant treet, E.C , London. 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 17, ANN STREET, BJRMINGHAM. 


T. B has liat week sent to his aap eel specimens of RAinopt yiirea 
with drawing an escription:. o has sent out Syncoryne gravala, 
yung Fiver aod. greas ey) Trout, Char, -and Salmon ; 3 gjo Votoox 
$ sen femonbhar ium ichorndi, &e. 
Weekly announcements ao be madp in this place of organisms T., B. 


tine oSm PESEE 
Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in cose of Six Months for Subscription of £1 14. 
Price List of Specimens on application, with stamped addressed envelope. 
PORTFOLIO oF Drawinas, No, x and s, Ons Sarmume EACH, 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 2z% SPECIMENS IN CABIRETS, 
Specially adapted for Students and Teachers, price 4a, +» 





Smaller Collections at same rate. These Collections are used gvith success 
by nearly all logical science teachers in the Wnited Kingdom. Single 
Specimens and every requisite of 


JAMES R. GREGORY, š 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 





See new Lists of Collections, new List of Apparatus, &c. Metabluhed z2 
years in London. 
MINERALS, 7 
ROCKS, 
FOSSILS. 


COLLECTIONS FOR TEACHING PURPOSES, from £2 2s. 
ELEMENTARY COLLECTIONS from 4:. 
SINGLE SPECIMENS from 6d. 
PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 
SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, 


A fow select pieces of Japanese Enamels and Porcelain. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


THE LONDON CLAY eee OF 


on receipt of ros.; or one small Specimen each of 12 
for 14. 2d., by 


W. H. SHRUBSOLE, F.G.S , Sheerness-on-Sea. 
THOMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C. 


Students and others are invited to inspect the Collections of British and 

Foreign Shells, Corals, ee, Anmelde On woe Echinoderms, 
Minerals, Fossils, Rock Specimens, singe Capped Bo 

Geologist’s Hammers, d m e Card Trays, 

aje Glue, amt 


ecies, post-freo 


Tablets, “Glass Shps, Mi@o- Thin Glass, Canada 
other requisites for the Geologist and Microscopist. 


e Catalogues Post Free. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
ea sale Specimens of the above ; also Cut Precious Stones in ell Colours. 


Precious Stones vatued and bought. 
1s, FRITH STREET, SOHO, W. 


THE “HANSA” x 
Published since p = Hamburg is thi only independent professional 
Nyshed gine $ 


per in any, l exclusively to Mantıme Objects. Essays, 
Engu sup Rer eaa hen i, Advertisements Serice eye kept upon tho dove- 
Marinme eray respect. Every second Sunday one 


ts | lepment ce in gto at least , Fre lements and hg ph ” Subscription 
sa any time; pregeding’ num! can E e year furnished subsequently am 
or twelve months prepended 4d. a lne, widely spread by this 
oe considerable abatement for 3, 6, 12 months’ insertion Business 
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i SACHS’ BOTANY.—WANTED, a COPY THE. BREWERS’ GUARDIAN: 


"of this Work,—Address J. G. O., care of H. Gamznwoon, Advertising 
Agent, Liverpool. 


MI€ROSCOPESand BALANCESasMADE 


by W. STONE, 44, Gloucester Street, Holborn, late Maker to an eminent 
fim), we best and cheapest. Try his 31s. Box BALANCE, 
warranted to tun ONE-TWENTIETH,OF A GRAIN; or 4or. 
Microscope. Price List of Balances (Ill ted) post free, 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE OURNAL 


AND FARMERS’ CHRONICLE, 
Edited by ~ ALGERNON Chanem, eres to the Central Chamber 


Agneculeur 
tes stvennvis'to the discussions and of the Chamber 


Agneu of Great Barem (which now number u of 18,000 


members), bendes giing papers on practical farming, and a mass of 
ponl pap 


intellgance of patula 
Tho Lond&a goad Hop, Cattle, and other Markets of Monday aro 
specially reported in this mmal, which 1s despatched the same evening so 
ax to sime overs Ta country subscribers by te the first post on Tuesday 
momug. Puce 3d., o! prepad & year pos 

Pulshed by W PICRERING a: Amuda Street, Strand, W.C. 


THE ENTOMOLOGIST’S MONTHLY 


mite MAGAZINE. e 


Price Sixpence, Monthly, sy pages 8vo, with occasional Illustrations. 
Conducted by J. W.Dovoras, R. McLacttax, F.R.S., E C. Rv, F-ŻS , 
and H. T. Stanrron, F.R.S. 

This Magaxine, commenced in 1864, contains, standard articles and notes 

on all subject connected with Entomology and especially on the Insects of 
os 

Subscription—Six Shillings per et post free. The volumes com- 
mence with the June number in 

Vols. 1. to V. fatrongly bound in eib) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 


vols. be hads of together, at 7s, each. 
H TOHEN VAN vooks i Patera orter Row. 
sont to 


London: 
N.B.—Communicanons, &¢., should be Editors at the above 
address, 


©. TISLEY & Co, 


pa 
BROMPTON ROAD, S.W. 
(Close to South Kensington Museum) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
= action of Sonorous Vitrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
E Telkphono Plate, 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d, 
MANUFACTURED AMD SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., x72, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drmoingi and 
La abe dicta of the Harmonograph, Pest Free, 2d. 


SWIFT & SON, 


OPTICIANS. 


e 
Messrs. SWIFT’S CHALLENGE 
BINOCULAR & MONOCULAR 
ete hig in Cabinet, from 
£14 to £18 128, 











3° 


172; 










a Tu published, a a Pamphlet to the Un- 
72% initiated, with Trstructid&s how to select 
J A Mı and test its Optical and 
echanica, Qualities, for 7 Stamps 

7 Coulogus fully Tigatrated fgrg Stamps. 


UNIVERSITY ' 


UNIVERSITY STREEP, 
LONDON, KC. 


AF Paper devoted to the Protection of Brewers’ Intere 
icensing, Legal, and Parlamentary Matters, 


Review oF THE MALT AND Hor TRADES; amp WINE AND Spier Trie 
of the 


The O aiy Brew 
“* The Brewers’ Guardian ° 1s publish@i on the evenings of every alternıte 
rie aT el nd Sly ost wing interests. , 
bneription, xr, 6d. por anmum, prt fee dating from any quarter daya 
Saele Copien ix: each for transmission abroad. 
Offices —5, Bon Court: Walhrook; London; EC: 


BY LIONEL S. BEALE, F.R.S. 


HOW to WORK with the MICROSCOPE. Fifth Edftion. ats, 
The MICROSCOPE in MEDICINE. Fourth Edition. 21s. 
On LIFE and on VITAL ACTION. ss. 
BIOPLASM. An Introduction to Physiology and Medicine. 65.6. 
DISEASE GERMS, and onthe BEVERISH STATE. 125. 6d,” 
KIDNEY DISEASES, UKINARY*DBPOSITS, and CAL- 
CULOUS DISORDERS. Third Edi 

LIFE THEORIES and RELIGIOUS THOUGHT. gs 6d, 
The MYSTERY of LIFE. Plates. 3s. 6d. 

PROTOPLASN. Third Editon, very much enlarged. Ios, 6¢ 


London: J. & A. CHURCHILL 


OTTO WOLTERS, ° 
UP. MARYLEBONE ST., PORTLAND PL., LONDON, W., 
MANUFACTURER OF 


ANALYTICAL AND BULLION BALANCES, 
SPECIALITY— 





55, 


The New Improved Shortebeamed Analytical Balances. X 


PATRONISED BY THE UNIVERSITY OF SYDNEY. 


A Description explaining the principle of these Balances post free on 
application, 


R. W. NEE 
PHILOSOPHICAL INSTRUMENT : 


INTENSITY COIL MAKER. 
PRICE LIST, FOUR STAMPS. 


55, SIDMOUTH STREET, LONDON, W.C. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
For Livxs ONLY. ESTABLISHED 1807. 
Accumulated Funds .. 3,066,914 
aie Beer tad Foca ma ad i ia Dy Soe ee 
eports, Prospectuses orms may or from 
af the Company s Agents, post free 
GEORGE HUMPHREYS, Actuary and ad Secretary. 


ELECTRICAL and SCIENTIFIC APPA- 


RATUS. — MICROPHONES and HUGHES’ See Noe 
ELECTRIC BELLS, INDICATORS, Fire- and Thief-~Alarms, N 
Batteries INDUCTION-COILS and FRICTIONAL 
MACHINES, Magnets, Insulated Wires, Screws, and all materials. 
LIBERAL TERMS To SCHOOLS amp SCIENCE hal utero Pa: 


ae Ci te Electric Photo- ~ 
= phic ey SALE neg ‘2kaMPr ON M ‘Manuhicturng 
lectriclans, 4, Little Bian, London, È 7 


_Eiectndans, 4, Little Britan, Teoma 
ASTRONOMICAL TELESCOPES.— 


CALVER’S REFLECTING TELESCOPES of the highest excellence, ” 
from pines t to Saute aperture. , W moton, 








tS x datoriali eae Photo, wth Calver’s “ Hines 
Silvered alas efiecung Telesoepes,”’ 9 stamps, 
G. CALVER, F.RA.S., ee 
Hill eHouse, Widford, Chelmsford. B 


ERYS peg AEDA a O 


PARIS EXHIBITION. 


COCOA. Sahra ise 


Cossa only, with the supers 
fluous Ql extracted. 
, there is no nicer 


pend ain ‘EXTRACT 


nos, PRY à & Sons, Bristol and London, 


d . 


“If properly 


wholesome 


ea = Sith’ 


cxl 
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QCIENTIFIC WORKS 


PUBLISHED BY 


MESSRS. LONGMANS & CO. 


GANOT’S ELEMENTARY TREATISE ON PHY- 
SICS, Experimental and Applied, for the U® of Colleges and Schools. 
Translated and edited by E. Arxinson, F.C.S. Ninth Edition, with 
844 Woodcuts Large crown 8vo. 15% 


GANOT§ NATURAL PHILOSOPHY FOR 
GENERAL READERS AND YOUNG PERSONS. Translated by 
E Anan ON, F.CS. Third Edition, with 454 Woodcuts. Crown 

re rs e 


* MILLER’S ELEMENT 
THEORETICAL AND PRA 
Ee Ne 


OF CHEMISTRY, 
ICA®, Parr I Chemical Physics 


a y H. Macreop, F.C.S.” With 274 Woodcuts 
vo. 


MILLER’S ELEMENTS OF CHEMISTRY. 


Part Il. Jxorganic Chenustry Sixth Edition, re-edited by C. E, 
Groves. With 376 Woodcuts, 8vo. 24s. $ 


MIPLẸR’S ELEMENTS OF CHEMISTRY. 
Part III. Organice Chemistry. Siath Ediuon. 8yo. [Zn the press 


A DICTIONARY OF CHEMISTRY, AND THE 


ALLIED BRANCHES OF OTHER SCIENCES By HENRY 
WATTS. FCS, assisted by eminent Scientific and Practical Chemists 
7 vols., fhedium 8vo £10 168 6d. 


Vor VIII Supplement completing the Record of Chemical Discovery 
ART 


©, = to the year 1877. _8vo 36s. Parrill completion, in the press 


R URE’S DICTIONARY OF ARTS, MANUFAC- 


TYRES, AND MINES Seventh Edition, re-edited by ROBERT 
é Hont,@ R.S., assisted by numerous Contributors eminent in Science 
e 208 familiar with Manufactures, With 2,600 Woodcuts 4 vols., medium 
Bv0. 47 78 ž 
° 


° 

se * HANDBOOK OF PRACTICAL TELEGRAPHY. 
+ ¢ByR S. CULLEY, Member Inst. CE. Seventh Edition, revised and 
enlarged With 132 Woodcuts, and x8 Plates. 8vo. 16s. 


BOURNE’S EXAMPLES OF STEAM, AIR, AND 


GAS ENGINBS of the mast Recent Approved Types, practically 
described. With 54 Plates and 356 Woodcuts. 4to. 43 ros 


BOURNE’S TREATISE ON THE STEAM-EN- 
GINE, in its various Applications to Mines, Mills, Steam Navigation, 
Ralways and Agnculture. Latest Editon, with Portrazt, 37 Plates 
and 246 Woodcuts, 4to. 423 


BOURNE’S CATECHISM OF THE STEAM- 
"ENGINE Fcap 8vo. Woodcuts 6s. 


BOURNE’S RECENT IMPROVEMENTS IN 
THE STEAM-ENGINE. Fcap 8vo Woodcuts. Gr. 


BOURNE’S HANDBOOK OF THE STEAM- 
ENGINE. Fcap. 8vo. Woodcuts. gs. 


GWILT’S ENCYCLOPADIA OF ARCHITEC- 
TURE, with above 1,600 Woodcuts Revised gud extended by W. 
PAPWORTH. 8vo sas, 6d. 


Loudon: LONGMANS & CO. 





In square crown 8vo, with 9 Plates, pricg 12s., cloth. 


OUTLINtS* of ASTRONOMY. By Sir 
OHN F, W. HERSCHEL, Bart., K.H., &c, Cheaper Edition (the 
lev@th# as last corrected èy the Author 


“ Sir J. Herschel’s ‘Outlines of Astronomy’ 15 ẹ boak without which no 
professional or amateur astronomer can consider his library complete; and 
as a work of reference authority, qonsidering the eminent position 
attained in the science by its Author, its claims are very great indeed.”— 

© Astronomical Register. e 
London: LONGMANS & CO. 





Now teady,@rown Bvo, price 54. 


WATERe ANALYSIS FOR SANITARY 
PURPOSES, With Hints for the Interpretation of Resulis. By E, 
FRANKLAWD, ACL, F R.S. 


+ e : 5 e 
London ; JOHN VAN VOORST, 1, Paternoster Row 
e e 


Demy 8vo, Illustrated, cloth, 8$, 6d. 


ON THE INFLUENCE OF €OLLOIDS 


upon CRYSTALLINE FORM and COHESION With Observations 
on the Structure and Mode of Formation of Urinary and other Calculi. 
By WILLIAM MILLER ORD, MD.,F.RCP., F.LS., kco e 


London: EDWARD STANFORD, 55, Charing Cross, sW- 





Second Edition, revised, demy Svogwith Maps and Illustrations, 
cloth, 24s. “ 


THE GREAT ICE AGE, and its Relation 


to the Antiqnity of Man® By JAMES GEIKIE, LL.D., F.R S, &c., 
of H.M. Geological Survey of Scotland. 


London: EDWARD STANFORD, 55, Charing Cross, S W. 





Post 8vo, with 32 Full-page Ilustrations, cloth, 4s. A 


BOTANY FORCHILDREN: an Illustrated 
Elementary Text-Book for Junior Classes and Young Chydren, By 
the Rey GEORGE HEN W, MA, FIS., F.GS “Author of 
“Floral Dissections”, Lecturer on Botany at St. Bartholomew's 
Hospital Medical School, the Birkbeck Institute, &c., and Esaminor 
in Natural Science for the College of Preceptors. 


Londont EDWARD STANFORD, 55, Charing Cross, ey. 





Now ressly, 8vo, price One Shilling, post free. $ 


SOME TEACHINGSof DEVELOPMENT: 

being the Substance of the last two of a Series of Twelve Lectures on 

i Development delivered at the Royal Institution during the 

months of January, Febivary, and March, 1879 By EDW?/) I) 
ALBERT SCHAEFER, F.R S., Fullenan Professor of Physioley;. 


London: H K., LEWIS, 136, Gower Street, W C. 





THE NEW METAPHYSIC. 
1.—THOUGHT. 


TIME and SPACE: a Metaphysical Essay. 
By SHADWORTH H. HODGSON. 8vo. 16s. 
2,—ACTION. 
The THEORY of PRACTICE; an Ethical 
Enquiry. By the same Author. 2 vols, 8yo. 24s. 
z 3—SYSTEM. 
The PHILOSOPHY of REFLECTION. 


By the same Author, 2 vols., 8vo. ats. 
London: LONGMANS & CO. 





PROF. OWEN’S WORK ON VERTEBRATE ANIMALS. 
In 3 vols., 8vo, with 1,472 Woodcuts, price £3 134. 6d. 


The COMPARATIVE ANATOMY and 


PHYSIOLOGY of the VERTEBRATE ANIMALS. By RICHARD 
OWEN, E.R.S , D.C.L., &c , Superintendent of the Natural History 
Departments, British Museum, 


. 

t To every naturalist it will prove indispensable, and the vast accumula- 
tion of facts it contains will render it a useful book even to those whose 
occupations are less directly connected with anatomy and physielogy.”’— 
The Lancet. 


Vol. I —Fisuzs AND REPTILES, with 452 Woodcuts Price ars. 

Vol I1.—Wara-sLoopep VERTEBRATES, with 406 Woodcuts ars. 

Vol. III —MaimaLia, including Man, with copious Indexes to the 
whole work, and 614 Woodcuts Price 31s, €¢., cloth, s 


Lon®n: LONGMANS & CO. @ ef g 





MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :— 


go Minerals, Fossils, or Rocks, in Makogany Case with Lock 
arranged im 268 





and Key, scientifically ies are ow roo 
100 e42- “do. do.. a o 0 
200 do. ° do. do. sn 400 
P TA Collections ob goed the ONLY Prize Ņedal for Natural 
isto! Collegtio ns at the tion of 1872, 
° a s 
ca ` 
BRYCE-WRIGHTs 


MUirkralogist, and Expert in Gems and Precious Stones, 
go, GREAT RUSSEJ.L STREET, LONDON, W.C. 
š ; 


[March 4, 1880. ° 


6 


March 4, 1880] 


NATURE 





SUBSCRIPTIONS TO NATURE 
Yearly®, . ww ww. 288 
Half-yearly e. . 2. . . 4s 64. 

e Quarterly... . . 1.) 78 Gd. 


To the Colonies, United States, the Continent, and 
all place within the Postal Union :-— 


Yearly. . . 40.8. « . 308, 6d. 
Half-yearly . . . . . . 158. 64, 
Quarterly. . . . 2. 6) 8S 


Office: 29, Bedford Stredt, Strand. 
DIARY OF SOCIETIES. 


LONDON 


THURSDAY, MARCH 4 

RovaL Sofzry, at 8 30.—Note on the Existence of Potassium Hypo- 
sa hite in the Solid Residue of Fired Gunpowder: Capt. Noble, PRS, 

F, A. Abel, F.R.S —On the o-electric Current and on certain 

menis to Bnprove its Sjeadiness: W. Siemens, F R S.—On the Infiu- 
ence of Electric Light n Vegetation, and on certain Physical Principles 
Involved: C. W. Siemens, F R.S. 

Linkman Societv, at 8—Dr Gunther's Postponed Paper on Aphosphor- 





escent QI in Fishes —On Codtiinax grega inum (A Brann) as a New 
Britush >. E M. Holmes —Abne Head of Antoa a ameri- 
cana: J. er Weir.—On the Hebridal Argentine. Dr F. 


Curigca, Socizry, at 8.—The Relation between the Molecular Weight of 
a Body mad i its Specific Grayity when in the Ligu State: Prof T E 
Thorpe, F R S. 

RoYAL INSTITUTION, at 3 —Recent Chemical : Prof. Dewar, 

Lonpon INSTITUTION, at 7.—History of Gems: Ji Watherston. 

FRIDAY, MAR 5 

Royat COLLEGE or Surcrons, at «Compare Anatomy of Man: Prof. 

lower, 

ROYAL Instrrorion, at 9.—Deep-sea Dredging and Life in the Deep Sea: 
H. N. Moseley. 

GroLocists’ ASSOCIATION, at 8. 

SATURDAY, Marcu 6 
ROYAL INSTITUTION, at 3.—Diyden and his Period: Mr. Saintsbury. 
SUNDAY, MARCH 7. 

Sumpay Lacroure Soctery, at 4—On Buddhism. Fourth Lecture. Gotaina, 

and the Gods of his Time: T. W. Rhys Davids. 
MONDAY, Marci 8. 

Roriz COLLEGE OF SURGEONS, at 4. 2. Comparative Anatomy of Man : Prof, 

er. 


+ GEOGRAPHICAL SOCIETY, at 8 30 


LONDON INSTITUTION, Bt 5.—Life-saving Apparatus: r J. Palmer. 

MEDICAL SOCIETY, at 8 

SOCIETY OF ARTS, at 8. India rubber and Gutta- ire Thomas Bolas, 

TUESDAY, MARCH 

ROYAL INSTITUTION, at 3.— Physiol of Muscle: Prof Schafer. 

ANTHROPOLOGICAL INSTITUTE. at 8 —Visualised Numerals and other Forms 
of Mental Imagery. Francis Galton, F R S.—Notes on Prehutoric Dis- 
coveries in Cen Russa’ C. H E. Carmichael, M A. 

PHOTOGRAPHIC SOCIETY, at 8. 

HORTICULTURAL SOCIETY, at 1.—Scientlfic Committee. 

AIETROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 

WEDNESDAY, MARCH 10. 

GEOLOGICAL SOCIETY, at 8 —The Rocks of the South of Ireland and North 
Devon: Prof E. Hull, F R.S —A Review of the Family Diastopondæ 
for the purpose of Clasmfication: G. R. Vine.—On a New Thenodont 
Reptile tc Cleiorkixodon orendurgensis, Twelvetr.), from the Upper Permian 
Cupriferous Sandstones of Kargalinse Orenburg, in South-Eastern 
Russia. W, H Twelvetrees. 

RoyaL MıcrossorPIcaL SOCIETY, at $ —On a Sponge Parasitic within 
Carpentaria peeiadedennrs t Prof. M Dunan, F.R.S.—On the Func- 
tions of Angular Aperture: Prof. E. Abbe —Double and Treble Stunng 
of Animals Tissues* Dr. H. Gibbes —On a Petrographical Micrescope: 
M A Nachet.—On Podophrya guadripariita: J 

Bory COLLEGE oF SURGEONS, at 4 —Comparative Anatomy of Man: Prof. 

wer, 

SOCIETY oy Arts, at 8.— Lambeth Art Pottery: John Sparkes. 

Socrgry oF TELEGRAPH ENGINEERS, at 8 


THURSDAY, d MARCH ily 
Rorat Soca at & 30. 


Rovat INSTITUTION, at 3.— Recent Chemical Pro greas f Dewar. 
LONDON INSTITUTION, at 7.—Predecessors of Bach ‘and Handel Prof 


Monk 

MATHEMATICAL SOCIETY, at 8.—Notes on n General Method of Solving 

Differential Equations of the First Order, with several Dependent 
ee H. W. Lloyd Tanner, M.A —Note on the cP RS. Solution of 
A -aP = — ¥ or + 27 in certain Cases S. Ro 
SOCIETY oF Arts, at 8.—Balmain’s Igimmous Paint: C. W. Beton. 
FRIDAY, MARCH 12. 

ROYAL ASTRONOMICAL SOCIETY, at 8 

Roya COLLEGE oF SURGEONS, at 4- —Comparative Anatomy ot Man: Prof, 
Flower. 

ROYAL Insrrrorion,&t 8 —The Dynamo-Eleckic Cunent and some a its 
Applications: Dr. C. Willam S®mens. é 

QUEKETT MICKOSCOPICAL CLUB, at 8. n 

SATURDAY, Mazcu 13° 
ROYAL Instirvrion, at g.— Dryden and his Period : Gecgae Saintsbwy. 


DIAMONDS AND OTHER PRECIOUS 
ETRA Riel in eann e CHNULE ENE PRY 
° . 
e bd e 
e e e ‘a 


n near 











LIGHTNING CONDUCTORS.. 7 


Experience, accumulated since the time of Benjamin Franklin, pi iie 
conclusively thet a Conductor made of Copper of adequate size is is the best 
of all appliances for the protection every description of building from he 
destructive effects of kghtning. . 


NEWALL e& CO.’S 
PATENT COPPER LIGHTNING” CONDUCTOR, 


As applied to all kinds of BMildings and Shipping in all parts of the world 
with unvarying success, is the most P Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is ample in its apphcation, no insulators being required, and it costs 
only one shilling per foot for the standard ree whick. is safe in any storm. 

BR. 8. NEWALL & C0., 130, STRAND, 
a ATERLOO. "ROAD, LIVERPOOL. 
68. ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATE: AD-ON-TYNE. 


. DARTÓNS COMBINED 
CLOCK-BAROMETER, 
In carved oak frame. 


Clock has jewelled 8-day movement, and will go 
in any posinon. Aneroid ts of the best fimsh, and 
accumte Sent safely packed on on receipt 

of P ©. Order for zos., or with carved 










Thermomgter 
en di dial, 558. € E 
sstenng Day and Night Thermometer, ia 
jae freg Gase, mth Magnet for out-door purposes, 
tos, 6d. each. 


New Illustrated List of various Designs in Clock- 
Barometers and Thermometers, post free on applica- 
tion. . 


The Trade supplied. 


F. DARTON & CO., 
45 St John Street, West Smithfield. 


NOW READY, 
SECOND EDITTON, . 


GRIFFIN'Ş 
CHEMICAL HANDICRAFT, 


PRICE 4s. 7d, POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS : 


A CATALOGUE CLASSIFIED, DESCRIPTIVE. 
Demy Bro, 480 pp., Ulustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDON, W. c. 


THE SCIOPTICON. 


CATALOGUES FREE. 


_— 


THE SCIOPTICON COMPANY, 


157; 
GREAT 


PORTLAND 
STREET, 
LENDON, W. 


NOTICE OF REMOVAL. 
JAMES HOW & ÇO., 
“SCIENTIFIC INSTRUMENT MAKERS 


* 73, FARRINGDON ST. LONDON - 


(LATE OF g, St. P axo af Fosren Lana | 7 


HOWS STUDENT'S MICROSCOPE, HOW'S MIGROSCOPE LAMP, 
© Rack Sodtions and other Objects fr the Mjcroscope. 






















|] 
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‘W.-LADD & CO, ` : ; 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institution of Great Britain), 
e ?2I® AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ EL@CTRICAL MACHINES, with 4 to 24 Plates. Immediately avaflable m any condition of the atmosphere 
LADD’S DYN4MO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MAGHIN E for. Laboratory use. 


è Physical Apparatus of every Description, 
ILLUSTRATED CATALOGUE, SIXPENCE, 


PATERSON’S, APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
Complete Sets of Physi Apparatus for Science Primers and ali the Physical Text-books in use m Schools and Colleges. 


Siemens and Gramme o Machinés and Lamps for hire. 72 
neues, Requirements in the Sections of Light, Heat, Sound, and Electricity. 


Schools supplied with Apparatus as per Science Art D 
Electric Signals for Houses, Hotels, &c., Colliery Signals, Lightning Conductors, Gower and other Patent Telephones. š 


j ° EDWARD PATERSON, ` 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER,' 
$ 3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY'S INN ROAD. 
Mustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Slamps. 


“BIDEROSTATS, EQUATORIAL TELESCOPES, AND TRANSIT INSTRUMENTS. ° 


T. COOKE AND SONS, 
OPTICIANS, 


BUCKINGHAM WORKS, YORK. 


ILLUSTRATED CATALOGUES (9d. EACH) MAY. BE HAD ON APPLICATION, 


STEINHEIL'S ADAM HILGER, 
“APLANATISOHE LOUPEN,” Scientific Instrument Maker to the Royal Observatories 


NEW COMBINED ACHROMATIC TRIPLET of Greenwich and Edinburgh, the Observatories of 
° MAGNIFYING LENSES, Melboutne, Sydney, Podam, Ee, Ec 


MQUNTED FOR THE POCKET. 192, TOTTENHAM COURT ROAD, LONDON. 


Direct Vision Spectroscopes with adjustable slit and high dispersive 
in Brass Sate for wustroat pocket, pance 4t tg Ditto, large ye and 
£a ros. With Quartz Lenses, ros. eatre. for! and 
trom £8 ror Ditto, with 2 Prisms and divided rhe le, from 41 
Spectroscopes wil high dispersive power equal to 15 Buss of of ge, 
on Brass Stands with yeh motion, complete in case, price from 
Hilger’s Variable Power Prism for with 6 d. arent 
powers, from 1° to 10°, from A to H, of light flint, price, in case £3 13 
Spherometers, in Morocco Case, 48 tos. 


J ORME & CO. 








e 
e s 








. 
Lenses are constructed 0 as to be used at a gieat Focal Distance from 
the Object, and they give marvellous definition over the whole field. 

LINEAR MAGNIFYING POWERS, s}, 8, 12, 16, anp 24 TIMES. 

Prices, 18s. for first-mentioned Power, and 15s. each the four last, 

Per post, Stapence eatra 
Nots—For all Microscopic Examinations they are found to be the most 
perfect Pocket Lenses extant, 
Sole Agents— 


MURRAY & HEATH, 69, Jermyn Street, London, 8. W 








INSTANTANEOUS WATER-HEATER. 


FOR LAVATORIES, REFRESHMENT EONS; AND 
GENERAL DOMESTIC USE 


Giving instantly z 
continuous ae 
PURE ‘water, 


bustion, and suited for 
all plies 
ed to han; 


"over! vatory bow. 


pone 26 inches; 
jection from 
inches. 


total 
wall, 








e LJ « 
THOS. FLETCHER, Museum Street, Warrington? 





(Late M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTEKS OF 
SCIENTIFIC APPARATUS 


AND 
CHEMICALS. 
SOLE AGENTS FoR HICKLEY’s PATENT TELEPHONES, 
Price sos. per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trad® Terms iftclose Business Garde . 


65, BARBICAN, LONDON, E.C. 
THIN GLASS FOR MICROSCOPIC 


MOUNTING, of best q . Circles, 6d, per ounce; Squares 
e 3 94. ‘Port free ad. extra; edged Shp, sr per TOSS a 


Matenals and Ob ee moun HAS, 
PETIT. xe ISI; gh Street, Stoko üi 
« THIS 
MEDICINE 


eee See fac aie Wises of the LIVER, STOMACH 
AND BOWEL. A Great PURIFIER of the BLOOD; a 
Powerful Invigoratsr of the Bysrem, in cases of WEAKNESS 


AND DEBILITY, ani is unequalled in Female Complaints. 


e 
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“CHEMICAL APPARATUS—SCIENTIFIC’ INSTRUMENTS. 


Appasatue for the Analysis of Water according to Professors Frankland and Bischof, 


' BUNSEN’S MODIFIED FILTER PUMPS, from 103. °8d. to 67s. 


eLecTiic LAMPS FROM 35s, URWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS ROR SAME AT £8. 
GEISSLER’S TUBES. A 


Catalogues and ITlustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers. 
WHOLESALE IMPORTERS awn MANUFACTURERS, 


AUG. BEL and CO., 


fessor 
Attheld’s “Manual of Sole Agents for Grenet’s Batteries, and Contractors to the Governenent, e 


Chemis,” &c-s always 
| is stock, 34, Maiden Lane, Southampton St. , Strand, W.O, 
*CAILLETET'S APPARATUS FOR LIQUEFACTION OF GASES. 


For the convenience Sf Teachers and Students at the South Kensin Classes, the Science and Art Department has authorized us to keep a stock in 
the store-room, first floor of the building, where tho different sets and other articles are always ready for delivery. 


MICROSCOPIC SPECIALITIES. 














Sefies T.—24 Medical Pathological Preparations, Series V.—24 Preparations from the Frog, in 
in Case £2 20 Case 42 c 
a A —24 Phy siological Preparations, inCase 2 2 0 n 2 .—24 Surgical Pathological Preparations 2 : o. 
s»  ILI.—24 Educational » ” 2200 »  A.—48 Diatomacese (selected)... ... .. 210 0 
„ 1V.—48 Physiological 5 33 440 | » Bq 4, eae rare)... er 6 
Pathological and Physiological Preparations in great and constantly Pease variety, and of most valuable descriptions, 155. to 
305. per doz, 

Descriptive Lists and full particulars on application to . 

ARTHUR C. COLE & SON, e 

ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. + 
LATE OF 62, $T. DOMINGO VALE, EVERTON, LIVERPOOL. * 


STANDARD AND OBSERVATORY TIMEKEEPERS. 


espn No MANUFACTURED BY E. DENT & CO. “Zia 


Guineas. Guineas. 

Standard Clock, suitable for Private Residences in Town Standard Observatory Clock, of the most refined con- 
or Country, or Public Institutions, beating seconds and struction, with barometric compensation, &c. - 160 
going of ht days with orce winding ; in carved and (a) The same, with Sir Geo. Airy’s ecapement ... 170 

decorated oak or mahogany case ae = fom 85 (6) The same, with M. Leverrier’s electrical contact 

(a) The same, but going one month with once system 

e winding o. a e ev from 4O] The New Standard Clock (the primary standard: timekeeper of 
Standard Observatory Mean-time Clock 80 | te United Kingdom) of the Royal Observatory, Greeranch, was 


constructed by E. Dent & Co., and precisely nmilar instruments 
(a) The same, but furnished with electrical contact are now being made for the Royal Observatories of Span and 
é apparatus with eccentric screw adjustments for Belgium, Standard Clocks bf less refined construction for the Ob- 
. dropping a nimes bal, or r; trangmitting hony servatories of Edinburgh (Royal), Dunsink (Royal Irish), Oxford 
Sends ; 92 | (Unmersity, Pulkowa (Russan Imperial), Geneva, (National 


Standard Observatory Sldereal Clock °°... 80 pe re 
(a) The same, but furnished with electrical contact Galvanic Chrono hic A aratus, fo® registering 
apparatus with fine vertical and horizontal screw the time of nographio . of nares and oth ae 4 
adjustments for traysmitting seconds, currents mical phenomena lami ... fon 120 
for controlling other'clocks, &e. u . 95° The Great Galuanis Chronograph of the Royal Observatory, 
(4) The same, bnt arranged to qmit the arata at Greenwich, and the still wee tipsy A pgaratus for the Royal 
every 6oth secondi for pricking o on chronograph Observatory, Brussels, and other smaller ones for other Observar 
barrelø&e, eo" 97 9 torres wygre constructed by E. Dent & Co, 
.` e . 





E.. DENT & CO, AE 
WATCH CLOCK, AND -« ° CHRONOMETER Senet, 


61, STRAND, & 34, ROYAL EXCHANGE, °. "FAUTORY; GERARD STREET, EONDON. 


e 
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‘MESSRS. CASSELL PETTER: GALPIN- &'C0.’S ANNOUNCEMENTS. 
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"Now Taay Vols. I., II., and IIL, price gs. each. e 


Cassert's New. Narcrat History. Editi by Prot P Marnm Duncan, M.B. 

(Lond,), F.R.S., assisted 3 aw Scientific Writers. Ilustrated throughout. 

‘Professor Duncan’s name is a sufficient guarantee of the scientific accuracy and of the sections. The: general reader 
will be oo interested by thp accounts and anecdotes of the différent species.”—Britssh Quarterly Review. 

pleted as begun, Will doubtless form not only a work of useful reference to the general reader, but ‘also will be 
most sera as an encyclSpzdig of wology. We most cordially recommend it and its predecessors as very excellent volumes on the 
natural history of the mammalg and birds.” — NATURE. 

“ Professor Duncan's paged have never a trace ‘of dulness. He describes the animals, their habits, their homes, thejr friends, 
and their enemies; and every or is rendered additionally entertaining by a store of lively. and fascinating an otes, m 
Manchester Examiner. 
sa “The distinctive dharactet of the work-*-the combination of exact scientific details which may be useful to the student with a 

popular style of treatment such as can be appreciated by the general reader—is still carefully maintained, whilf the oar? is superbly 
illustrated,” Scotsman. 





Now ready, price 5s. 


. Tay Pais ee HANDBOOK. By the Rev. J. G. Woon and Tazonore Wooo. 
This New work embraces a full List of the Plants, Eggs, Insects, and Birds found in each successive month of the year, 
"må furnishes a yaluable practical guide to the Field N: atures in the three favourite departments of Entomology, Field Botany, and 

g Collecting. ~ 





s Tie Countrizs oF THE Wort. By Rosert Brown, F.R.G.S. Four Vols., ack Vol. 
t with 130 Tilustrations. Each 7s. 6d, 


G “ Shows considerable power of graphic description, and contains a vast amount of really tuustwoithy geographical information, 
e © The book is profusely illustrated.” — Times, , 


a rr 
`% Scrence For Att. Votume II. Edited by Dr. Roserr Brown, M.A., F.L.S., &c., assisted by 

‘eminent scieatific writers. Containing about 3 350 Illustrations and diagrams. Price 9s. 
. ° “The second volume of this serial which has just been published, fully justifies the favourable opinion which we expressed on . 
© 4 the sue of the first volume, Most'of the subjects are judiciously, selected, and the general character of the papers shows that it 1s 
poss ossible to prite at once popularly-and accurately. ‘The-list of contributors, though containing names which are yet unknown to 
joe es s@veral men of mark in the scientific world. ‘Science for All’ may be recommended as a most useful and attractive 

work,” — Atheneum. 








Now publishing, in Monthly Parts, price 7d, 


on AN Ferns. By JAMES BRITTEN, F.L.S. With Coloured Plates, painted from Nature, by 
D. BLAIR, F.L.S., and numerous Wood Engravi 


“The large size of the book (quarto) enables Mr. Blair to do more justice to the exquisite plants he has to delineate than is 
always anual in a work of this character, and the colclred plate accompanying this part is a very fine specimen,” — Scotsman. 


Now publishing, in Monthly Parts, price 6d. 
FAMILIAR Gansin FLOWERS. By Sumcey Hissern. With Coloured Plates, by F. B. 


Hume’ 
‘Will prove interesting to loveis of our well- known garden floweis.”—Atheneum. 





ae 





Now publishing i in Monthly Parts, price 6d. 


Famurs Winn: FLOWERS... By F. E. Huu, F. L.S, F.S.A, Art Master of Marlborough 
College.. With Coloured Plate? Vol. dl. now ready, ptice 125. 6d, 


‘ The coloured fignies:are exquisitely beautiful ;-they arè more like finished paintings than pfints, and the agpenfnce of the 
work is elegant throughout,’ ”— rdener’s Magazine, 








Louis. yaurer’s Pororar Screnziric Wonks. New and Cheaper Editions 
Revised ‘and Corrected. * Price 7s. 6d. each. 


THE HUMAN. RACE! -Revised by ROBERT WILSON. REPTILES AND BIRDS. Y Revised by PARKER GILI- 
MAMMALIA. -Reyised by Prof. E. Burcevat, WRIGHT; MORE. e 


‘ THE "WORLD BEFONË ŽRE DELUGE.. " Reviged by. Tio eee WORLD. Revised by Prof. DUNCAN, 


W. H. Beisrow, F. 
THE OCEAN | WORLD. „Revised by Prof. E. PERCEVAL “THE waserabus WORLD. Revised by an eminent 
RIGHT, 
. è = : - a ` e x e 
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. Of Nature trusts the mind which builds for aye. "WORDSWORTH 





TH URSDAY, 
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Ragistered as 2 Newspaper at the General Post Office.] 





INSTITUTION OF NAVAL 
ARCHITECTS. 


The ANNUAL MEETINGS of the INSTITUTION of NAVAL 
ARCHITECTS will take place as follows, in the Hall of the Socety cf 
Arts (by permission of the Gnawa President, Lord HAMPTON, G.C B., 
will occupy the Chair. 

WEDNESDAY, March 17th. 
MORNING MEETING at Twelve o’Clock: 
Premdent’s Address—Annual Report of Counal. 
Reading and Discussion of Papers. 





THURSDAY, March rth. * 
MORNING MEETING at Twelve o’Clock 
Reading and Discussion of Papers. 
E EVENING MEETING at Seven P.w. 
Reading and Discussion of Papers. 


FRIDAY, March ioth. 
MORNING MEETING at Twelve o'Clock. 
Reading and Discussion of Papers. k 
EVENING MEETING at Seven r.. 
Reading and Ducussion of Papers. 








oan on the Principles of Naval Construction; on Practical Sh mpira, |P 

; on Steam Navigation; on the Equipment and Management 
for E iferchandise and War, on Marne Engines, and other Subjects con- 
nected with Naval ‘Architecture and Manne Engineering, will be read at 


these Meetin 
Offices of the Tulak 5, Adelphi Terrace, London, W.C 


d 
NEW ATHENÆUM CLUB, 26, Suffolk 
Street, Pall Mall, S.W., for Members of Scuntific’ Societies and 
Graduates of Universities, Limited to 1,000 Members. The fourth 
aso Members to complete the Club sre now being admitted Number 
af Members, January 188, 850. J. LOGAN LOBLEY, Secretary. 


ROYAL POLYTECHNIC. —CLASSES for 
o As of {EDWARD B AVELING T D.Sc., F.L.S. oe 
versity Matriculation, st and end B.Sc., Preliminary Scientifie M.B., 

logy, Chemistry. the work practical, 


A GRADUATE in SCIENCE of LONDON 
UNIVERSITY (formerly Student in the School of Mines 
for a SCIENTIFIC APPOINTMENT. ef, Puhja Aa TA 
Chemistry, Physics, and Mathematics -E ioaso adi . care of 
E., 38, Balmes Road, Southgate Road, Tacs, N 











WANTED, Clean Copies ae No. 472,° 


for November 14, 1878. Addwess—Office of 
NATURE, 29, Bedford Street, Strand. e 





{All Rights are Reserved. 


BROWNI MAY PLATYSCOPIG LENS... 





A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

The Platyscopic Lens is invaluable to botanists, mineralogists, 
or entomologists, as it focusses farther than any other Lens from 
the object, and thus allows opaque objects to be examined easily. 

The Platyscopic Lens is made of three degrees of power; 
the lowest power having the largest field, is the bx best adapted for 
gonca use. 

A the Platyscopic Lens, mounted in Tortoiseshell, magni- 
Y 15, 20, or 30 diameters, 18s, 6d. 
M ustrated description sent free. 


JOHN BROWNING, 63, Strand, London, W.C. 


SUNDAY LECTURE SOCIETY.—LEC.- 
TURES at ST, GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON, commencing at Four o'clock precisely, Sunday, 
March 14.—Dr Joux Hopxinson, F.R.S., “ Experiments in Dyna- 

` mics. The Quasi-rigidity of a rapidly-moving Chain.—The G: pe.” 
—Members’ Annual Su tion, fr Payment at the -One 
Penny, Sixpence, snd (resarved seats) O. ne Seating, 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
LENBERG, oe instruction A e tas ancient, but especially in 

Sor Breas d farth pan Tent open s 
or ee er BONHARD SCHMI' 
LL.D., 26, Belsize Park Gar Londen. Pree W. or to the Hoad-Master, 
Mr. A. F. ANDRESEN, Hofwry! 











KING EDWARD’ S SCHOOL, 
BIRMINGHAM. 


A SCTENCE MASTER will shortly b bé patti in tĦe Middle School of 

ar Pand n a Cie eae eke t tefimonials i closed, sf. uld 
cations, statin, Crperienos, ie in O: 

þe sent in not later than M th reggae to the S&crerary, King 

Kovani School, iae hi Ae whow "further partigulars may be 


King Edward’s School, Birmingham, ath | one 3880, 
ee gy e = 4 
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MICROSCOPIC OBJECTS 
Ot -superlative perfection, illustrating Histology, and every branch of Micro- 
scopy, Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded foP Excellence, Variety, &¢. 
EDMUND WHEELER, 48n, Pollington Road, Holloway, London, N. 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 425. 

Smaller Collections at same rate. These Collections are used with success 
by nearly all geological science teachers in the Umted Kingdom. Single 
Specimen and every requjsite of š 

JAMES R. GREGORY, ->` 

Geologists’ Repository and Museum, 88, Cherlotte Street, Fitzroy Square. 

See new Lists of Collections, new List of Apparatus, &c. Estabbshed 22 
years in London. e 





om = oa eee 
= “vEgpINE” THE NEW MINERAL. “ VESBINE ” 


(or Vesbiate of Copper), a beautiful Green Mineral. nd; 
only a few Speamens ; very scarce The MINERS’ ASSOCIATION 
ros. 6d BLUWPIPE APPARATUS (Sole Agent). The STUDENT 
AND TEACHER’S ELEMENTARY COLLECTION, numbenng 
100 Species of characteristic British Fossils: 50 British Rocks, 50 
Minerals All convenient size Specimens, each with a ticket bearing its 

@ correct name and locality; also Catalogue. The whole contained in a 
sperior (lock-up) Cabinet with fittings Complete, price £3 3s. Special 
Collections for Museums, Colleges, &c. nets, Show-Cases, and 
Fittings designed. Probable cost and time ne to the formation 
of an efficient museum supplied on application.—-THOMAS J. DOWN- 
ING (Geologist, &c }, 38,- kin Street, E.C., London. 


THE LONDON CLAY CLIFFS OF 
SHEPPEY have lately been wasting very rapidly, and a large quanti! 
of interesting Fossls have been wabhed oak A epresentative Senes oe 
100 Specimens, correctly named, will be sent, carriage paid, to London, 
on receipt of ros.; or one small Specimen each of 12 » post-free 
for 1s. 2d., by 

. W. H. SHRUBSOLE, F.G.S., Sheerness-on-Sen. 


: THOMAS D. RUSSELL’S 
« NATURAL HISTORY STORES, 





ogists Hammers, Glass Capped Boxes, Card Trays, 
Tablets, Glass Slips, Micro- Thin Glass, Canada Balsam, Manne Glue, and 
other requisites for the Geologist and Microscopist. 


Catalogues Post Free 





MINERALS, 
ROCKS, Say 
FOSSILS, 
COLLECTIONS FOR TEACHING PURPOSES, from £2 zs, 
ELEMENTARY COLLECTIONS from 4s. 
SINGLE SPECIMENS from 6a. 
“PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 
; SAMUEL HENSON, 
E 277 (Late 113a), STRAND, LONDON, 


A few select pieces of Japanese Enamels and Porcelain. 


. DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
xz, FRITH STREET, SGHO, W. 


a 
DIAMONDS AND OTHER PRECIOUS 
STORES. Scientific givenas to GENUINENESS, PURITY, 
Great Russell Street, Lon 


dov. 








A ific optnion 
aud VALUE.—BrYCE WRIGHT, 90, 


THE “HANSA” 


Published since 186; in Hamburg, is the only Independent professional, 
per in Germany, dedicated exclusively to Mariame Object® Essays, 
Guitiques, Reviews Reports, Advertisements. Strict eye kept upon the deve- 
ment of Maritime Affairs in every respect. Every second Sunday one® 
umber in gt@at least ; fre t supplements and drawings. Subscri 

i of he year furnished subsequently. Price 


at times g nuy 
ref, for twelve months. ents qd. a Bao miany spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. @Business 
Dfe: Auge M. and Djeckmann, Ham Alterwall, 28. * Ediged by 
W. v. Freepen, M Ro Hefiburg, Alexanded Street, &. oe ù o 
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LIVING SPECIMENS FOR THE MICROSCOPE. . 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 

T. B has last week sent to his subscribegs specimens of Colegs Airtns, 
with drawing and description: He has also sent out young Arer ard great 
lake Trout, Char, and S: ; also Volvar globater, Hydatina senta, and 
the pro-embryo of Nitella. 

Weekly announcements will be made in this place of orghnims T, B. 
is supplying. bd Ze 

Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 1% 
Price List of Specimenfon application, with stamped addressed envelope. 

“PORTFOLIO oF DRAWINGS, No. 1 and 2, ONE SHULLING EACH, 





a", A special feature of the Joumal is the Information it contains as to the 
work of British and Foreign Biologists as appeanng in more than 300 
Journals, Transactions, &c., of all countries of the world. e 


JOURNAL > 


OF THE ° 


ROYAL MICROSCOPICAL’ SOCIETY. 


Containing its TRANSACTIONS and PROCEEDINGS, 
AND A 
RECORD OF “CURRENT RESEARCHES RELATING TO 
INVERTEBRATA, CRYPTOGAMIA, MICRCSCOPY, &c, 


Edited by FRANK CRISP, LLB, BA, FLS, ° 
One of the Secretaries of the Society, z 


With the Assistance of T. Jerrery PARKER, B Sc, A. W. BENNETT, M.A, 
B Sc, and F. Jurrrxy Bet, B.A, Fellows of the Society. 


This Journal 1s published bi-monthly (from February to December), and 
contains not less than g sheets (x44 pp), with Plates and Woodcuts as 
required. ‘The price to Non-Fellows 1s 4s. per number. 

In addition to the TRANSACTIONS and PROCEEDINGS of. the 
Society, a | gt of the Journal consists of the BIBLIOGRAPAY and 
RECORD OF SURRENT RESEARCHES, the former beng a Classi- 
fied Last (ın Enghsh) of the contents of all the leading British and Foreign. 
Scientific Journals, Transactions, &c., whilst the latter consists of Abstracts 
of, or Eatracts frome, the more important articles noted in the Bibliography. - 

The object of this part of the Journal is to easst those interested in 
Biological Subjects, in ascertaining what is being published from time to 
time by Biologists of all countr.es, without the delay necessarily attendant 
upon the issue of the ual Records, and in a somewhat less brief form 

Owning to the great development of cal Sciennfic Literature, it has- 
become impracticable, even for those who are within reach of complete 
libranes, to undertake the labour required for searching through the 
mass of scienafic journals, annually published, to ascertain ther contents. 

By means of the ye the desired information is at once obtained, with 
regularity and completeness, extending to the whole range of the /wverte- 
brata (except systematic Entomology) and Cryptogasnia, with the Embryo- 
logy and cide fs, of the Vertebrata and Phanerogamia, ard AMicruscopy 
properly so-call 7 


Published for the Society by WILLIAMS & NORGATE, London and 
Edinburgh. 





On the rst of every Month, price One Shilling. 
THE ZOOLOGIST: °’ 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E, Harra, F L S., F Z.S., Member of the 
British Ornithologists’ Union ; contains ~ $ 
Original articles by well-known naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory b.rds; occurrence 
of rare birds; distribution and migration of British fresh-water à new 
or rare marine fish ; aquaria } British reptiles, British land an - 
water mollusca, with remarks on tie haunts and habıtæof wie species; and 
other matters of general interest to those who delight in natural history. 
Reports of thesLmnean, Zoological, and Entomolog.cal eties Reviews 
of natural history books. Occasional translations from foreign zool 
journals of important and interesting articles in various branches of zoology. 
ere are occasional woodcuts. 


JOHN VAN VOORST, x, Paternoster Row. 


On the rst of every Month. p 
TRIMEN’S JOURNAL OF BOTANY, 
BRIFISH AND FOREIGN, 
© Nek Garies. Gaited by James Bareren, F.L.S., British Museum. 


Coyrents —Origing! ` Articles by leading Botanists.—Extracts, and 
Nonas of Books and Memoirs.—Articles in Journals.—Botanical News — 
P 8 of ieti . 


Pnce rs. $¢. Subscription for One Year, payable in ad¢ance, tes. 


e 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, EC. 
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: A CRITICISM of Dr. CROLL’S MOLE- , 
ee e FUE RTEQRY At Chacian NOTION TY 1 mags 
att 

The Remaining Perion rot thie: gable Ry of tr late W. WILSON Univerry peers ach low 2 fat aon 5 PAA mbridge; 
MESSĘS. SOTHEBY, WILKINSON, and Tonda. SIMPKIN MARSHALL: ECO: 

Opa LS AUC Hons aiae Austen A = 

M % 
Ship Ae REMAINING PORTION of the valuable LIBRARY of BY LIONEL S. SEALE, F.R.S. 


the late W. WILSON SAUNDERS; Esq L S., comprisin aud R 
important Books in the various brarfthes Sf Neel History- Lopogra. Fifth Edition, zoo Plates, pp. 536, strorgly boung, ars. 


phical and Architectural Works— Proceedings of the Learned Societies HOW to WORK with the MICROSCOPE. 


—an extensive and valuable Cullection of Botanica? IMustrations, syste- 





pach d by the Inte Mr. Sanoders—valuable books in vanous a rete 
+8, OE Literature—Archaologicalg Pubhcations—beautifally The New Edition ss now ready. 

granm Tented Drawioga of Churches in England, Wales, Scotland, Treland, HARRISON, Pell Mall, 

and other countries—Views of interesting spots io England and on the a 

Continent, all highly fimshed in Water Colours. Fourth Edition, soq Illustrations? pp. 570, ars. 
——— =| THE MICROSCOPE IN MEDICINE. 
LA SEMAINE FRANCAISE: a Weekly ak sete esa ; 

Newspfber and Review in the French Langune. poles, Literature, cone 

Science, Art, Varieties, Noras Price 4d., h booksellers, and et e s 

the railway bookstalls i treet, Strand, W.C, A D A M H | LG E R, e owe 


LA SEMAINE FRAN CAISE: Journal Française pour i 
l Angleterre : Politique, Littérature, Sciences, Arts, Vanétés, Nouvelles, | Scientific Instrument Maker to the Royal Observatories 


et Nowe. Un exemplaire par la posts, gid, en umbres pomo. Abonne- of Greenwich and Edinburgh, the Observatories of 
mann ampo par 1z ports n ure 4d: mol fer. ia ake oe Melbourne, Sydney, a EC Ec 
LA SEMINE FRANCAISE CU ia Semaine Fran: | 19% TOTTENHAM COURT ROAD, LONDON, 


"has been brought out in London for the beseft of those English Direct Vision Spectroscopes with adjustable sht and high dispersiv er, 
readers who may sak to study contemporary French from all points of in Brass Case for waistcoat pocket, price £1 1 Ditto, large sizes, %2 an 


inste readin parti Gall: Ga ros With Quartz Lenses, ros. extra. Table S os for for Stadents, 
hia instead of coaninia ahinog theu hice scene calar © pnnt | fom 48 sos Ditto, with Q Prisms and divided e, from £15 Half Prism 


Spectroseo: with v high dispersive power to 15 Prisms of 60°, 
LA SEMAINE FRANGAISE.—“The numbers before | os Grass Stands with Unisensal motion chnpiets tn cae, Pelce from £40. 
us are full of good things . It will be far better for most than any | Hulger’s Varable Power Pnsm for Analyses, with 6 diffegent 
one of the best papers published. in Paris itself, We are much pleased | powers, from 1° to 10°, from Ato H, of light fimt, price, fo cash £5 Ios. 
with the character of 11, and believe it will be highly valued in all thore | Sphercmeters, in Morocco Case, from ts t0F 

many | households where French is cultivated, printing is very well 


cue EM rent ome rm në DRAPER’S INK (DICHROIC).. °. 


Three months see omens es = § 0 THE NEW BLACK INK .., 


Ei » ~~ we one es (asd i7 ; 
Twe ~ DIFFERING FROM ANYTHING ELSE EVER PRODWCED, ms 
P.0.0. payable" to T. SPANSWICK, at "King Street, Covent Garden, W.C. Writing becomes 2 pleasure when this Ink is used. It has been ted e © 
Publishing Office, 37, Southampton Street, Strand, W.C. by the principal Bans, Public Offices, ar and Railway Companies throughe 


NORTH BRITISH AGRICULTURIS?, Tt writes almost lngtantly Fall Black 














Is the only Agri loval Joimaal la Scotland, d dreulates extensl iy D corrod pbs fom e ieee ° 
i e only cu o an tes vely oes not o Steel ape ple may e applied at 
amongst landed propnetors, factors, farmers, farm-balffs, and others cleanly to use, and not able toBlot. manent aes 
interested in the management of ianded property throughout Scot.and and | Can be obtained m London, through Meses, BARCLAY. $ Sons, Farting- 
the Northern Counties of England. ; don Street; W. Epwarps, Old Change, F. Newszay & Sons, Newgate 
Ci ee ae a aaa alae Cole ce on the | Street; Wat. MATHER, London and Manchester, T. Averin & Co. Duke ay 
a The AGRICUETURIST | i pubbs hed pa Wodna iny fen pon in Street, Liverpool; and Sracy & Coox, Pateanoste Row; to be of 
o for the evening and contains Reports o e princi) tis RAP (Limited) 
and Irish Markets of the week, besides telegraphic reports of those held on BEWLEY 22 ER Bed); Dubii: 
thp day of Pee Denese T is edited by f the leading Veterinarians On the zst of evary Month, price Sixpence. 
ennary one of the g 
in the county, and t invaluable to the breeder and foeder, as a guide to the THE ENTOMOLOGIST: 
rearin animals, treatment disease, 
F Report a ao Ven of the iie Meetings of the Roy aA neuloa Society | AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
of En Royal cultural Society e nd and . 
Seine a Society of d, the Scottish Chamber of Edited by Joux T. CARRIXGTON, 
and aid all te pnocipal Agncultural Associations throughout Great Brtn With the Assistance of 
an F A, Povze, M D. 
To Advertisers addressing themselves to Farmers a better medium docs EO pon PPSS | Joiner Wate, F.L.S. 
not exist. 
SR 3d. By igi. Tabor Subscription, payable in advance, 142, F. BucHanan Waits, M D. 
ce.——377 Contains Aiticl ll-kn Entomol: on all branches of the 
Post Omeg Orders payat payable to Charles as Anderson, Jon., Edinburgh. Science; aa Tüsects by ma or beneficial to arm or Garden; Notes on 
ESTABLISHED 1843. Habits, Life-Eustories , occurrence of Ranties, &c. ; there are monthly lsts~ 
of popietes an Desiderata, ch ‘ing of which l 
* . umerous Woopc LUSTRATIONS, to the printing-of w especia 
THE BREWERS’ GUARDIAN: attention is given, and occasional LITHOORARIRD and Curomo-LiTHo- 
“A Kortnightly Paper feed to je Protection o£ Brewen” Interests, GRAPHED PLATES, 
consing, ang Parlamentary Matters, SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court. 
Rehew or Tite Maer ann Hor Trani; amp Wir anv Srrarr Traps SH 1r, HA 
ORD. F 
The Brewers’ Guardian ier Guardian * Skea the of alternat PARTIT COMBINED 
“The on the evenm every ate > 
Tuesday, and i the only journal ofieially connected brewing interests. CLOCK BAROMETER, 
š hina shanty 16s. 6d. per annum, ost free, dating from any quarter-day. In carved oak frae. 
mgle Copes, rs. each, Registered for transmission abroad Clock has Ned 8-day movement, ill go 
Offices—s, Bond Court, Walbrook, London, E.C. in any Henri Aner@id 1a of the bat and” 





teed accurate, Sent safely packed on receipt 
of PF Order for sos., or with carved Thermometer 
on , 

SeltrpsiePog Dey and Right Thermometer, in 
Japanned Case, with Magnet for out-door purposes, - e 
tos. 6d. each. : 

3 New Illustrated List of various Designs in Clock- 
Barameters and ‘Lherpometers, post free on applea- 
tion. . 


CHEMICAL & PHYSICAL, APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for Saes Crate, Private Study, or Buginesy 


Illustrated Priced Catalogues on Appljeation. 


MOTTERSHEAD AND có., 


The Tyf supplied.’ . A 
7, EXCHANGE STREET, & 10, HALF MOON STREES, 


F. DARTON & CO., 





MANCHESTER, Qs St. John Seet, Welt Smithfield. - 
2 
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e Indem unterzeichneten Verlage erscheint : 


DER NATURFORSCHER. - l 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN . 
° NATURWISSENSCHAFTEN. 


HERAUSGEGEBEN VON DR. WILHELM SKLAREK, 8 
Dreizehnter Jahrgang 1880. e 


In 52@Nummern von 1—14 Bogen; Preis viertelydhrlich 4 Mark. 
Der “ Naturforscher ” hat sich die Aufgabe gestellt und nach dem Urtheile aller Bernfenen bisher mit Verdienst und Gluck 


angestrebt, die Resultate der Forscher aller Lander—zum Theil in Original-Arti 
der Vereine, Akademieen und Fachjournale—aufzusammeln und in gedringter Kurze wieder 


, zum Theil aus den Verhandlungen 
eben, Eine solche zusammen- 


fassende Darstellung wird fir Alle yon grossem Nutzen sein, die irgend em naturwissenschaftliches Fach bearbeiten and bei dem 
engen Zusammenhange, in dem die ¢inzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den ubrigen Gebieten 


regelmassi? das Wic tigate und Int 
Der ‘‘ Naturforscher ” ist durch j 
Probenummer liefert jets Buchhandlung unentgeltlich, 


ressanteste kennen zu lernen wunschen. 
e Buchhandlung und Postanstalt, sowie von der Verlagshandlung direct zu beziehgn. Eine 


FERD, DÜMMLERS VERLAGSBUCHHANDLUNG in Berlin, 


(Harrwitz & Gossmann), e 





MR. HERBERT SPENCER'S NEW WORKS, 


Just pubhshed, 8vo, cloth, 7s, 


CEREMONIAL INSTITUTIONS. Being 


Part IV. of the “ Princi lesot Sociology” (the First Portion of Vol. IT ). 
By HERBERT SPE 


Also, 8vo, cloth, 8s. 


The DATA of ETHICS. Being the First 
Portion of the “ Principles of Ethics.” By HERBERT SPENCER. 


Also Third Edition? 8vo, price 8s. 
” Mr. SPENCER’S ESSAY S (Third Series) ; 





.° * SCIENTIFIC, POLITICAL, and SPECULATIVE, This, Third 
peon. c contains two additional Essays. Vols. I., IL, 3rd Thousand. 
e 
ee ° “Also Third Thousand of the Cheap Edition, 25. 6d, 


Mr. SPENGER’S WORK on EDUCATION: 
FNTELLECTUAL, MORAL, and PHYSICAL. 


HILLIAMS & NORGATE, 1, Henrietta Street, Covent Garden, London; 
è and 20, South Fredenck Street, Edinburgh. 


LATEST EDITION OF GANOT’S PHYSICS, 


In large crown 8vo, illustrated by 4 Coloured Plates and 844 Woodcuts, 
price 15s , cloth 


ELEMENTARY TREATISEonPHYSICS, 





Experimental and Applied, for the use of Colleges and Schools Trans- 
A lated and Edited, the Author’s sanction, from Ganot’s ‘' Éléments 
e Ph 


ue” by E. ATKINSON, Ph.D., F C.S., Professor of Ex- 
perimental Science, Staff College, Sandhurst. 
- and Enlarged 
“This well-known work has been before the public for sixteen years, and 
has now reached a ninth edition. Each new edition has contained both 
additions and revisions in accordance with the progress of science. Tho 
present edition differs from the last by an increase of subject-matter of 
Beaty five pages, while twenty-four new iustrations have been added, 
lustrations are extremely good, and the various subjects are discussed 
er a sufficient infusion of mathematics to make the book serviceable for 
the use of the highest forms in schools and for scholarship and other 
examinations.”—Academy. 


By the same Translator, in crown 8yo, price 7s. 6d. 
GANOT’S NATURAL PHILOSOPHY for 


GENERAL READERS and YOUNG PERSONS. Third Edition, 
Revised, with a Coloured Plate and 454 Woodcuts. 


London: LONGMANS & CO. 


' Ninth Edition, Revised 





THE NEW METAPHYSIC. 
1.—GHOUGHT. 
TIME"and SPAGE: a Metaphysical Essay. 
By SHADWORTH H. HODGSON. 8vo, x63. 
© = a—ACTION. 
The THEORY of PRACTICE; an Efhical 
Pease b By the same Author. 2 vols., Bro, age. 
@—SYSTEM, 


The PHILOSOPHY of REFLECTION. 
By the sama Author, 2 vols., 8vo. ars 


"Londone LONGMANƏ & CO.  .% © %e 
s 


e e 


MR. OAKLEY COLES’ WORKS. 


in preparation, Third Edition, demy 8yo. 
DEFORMITIES OF THE MOUTH, their Mechanical 


Treatment. Wieh an Appendix of Illustrative Cases. London: 
Churchill, New Burlington 


OPINIONS oF THE Press on THE Frrst AND SECOND Eprrio~s 
LANCET, November 28, 1868.—“ The work is full of useful information 
face oe OF every day utility to the practitioner.’ 


LANCET, uly 16, x870.—' The Second Edition of this work shows 
that the au continued to devote himself with zeal to the i investigation 
and treatment of a very interesting class of Cages ‘We recommend the 
work to the study of both Surgeons and Den 


Jesh JOURNAL OF DENTAL SCIENCE, August, 1870. 
“The Second Edition bears upon its pages the most sa ry evidence 
of the industry and zeal with which he followed up the stndy and pene: 
tice of the specialty he has devoted himself to with so much success... .. 
Altogether we must heartily congratulate Mr. Coles on this creditable čom- 
pletion, of a work which cannot but redound to his credit, wherever it is 
known.” 


A MANUAL OF DENTAL MECHANICS. With 


x50 Illustration® Churchill, New Burlington Street. 
OPINION oF THE Press. 
AMERICAN accent REGISTER, eye ey A Pete 
Ti a t stu > 
amia Wainer Dae haraya ARA indeed, for 
NOTES FOR DENTAL STUDENTS. 2. 64, 
Butcher, 4, Crane-court, Fleet Street. 


OFIXION OF THE PRESS. 


BRITISH OURNAL OF DENTAL SCIENCE, fet eles 

OW aan Baly useful e book. ws. ee ue 
Sue for the Dental Diploma ooo. We hope’ there will 
soon bea Maret. dition needed,” 


THE DOCTOR, September, 1876.—‘ arranged and very 
complete, Indeed they seem to try to take in rather more than sufficient for 
Dental students... . . . We have no other fault to find mith this note-book, 
which appears a model of what such a work should be.” 


THE MOUTH AND TEETH DURING PREG. 


NANCY. R ted permision from the Transactions of the 
Odontological Society. Price xs, 6d. London: peas 
Sons, Great Queen Street. 


OPINION OF THE 
DHE DRITIDH MEDICAL pi F 
eviden a attention to subject, and gives many 
hunts the management and relief of th o distressing toothache and 
neuralgia omphanig pregnani The remarks on treatment are 
practical, and 


T ci practi! will do el to 
carry out the mage Mer ed bythe ai ‘author. : oe oe 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :— 


go Minerals, Fossils, or Rocks, is Mahogany Caig ma Tock 


Press. 
OURNAL.—“Tho author has 
useful 





ae Key, ‘serentifcally arranged ®. ore tao Ar z è 
200 m ae Š do. j a don 400 
N.B.—Thése Collections obtained the ONLY Prize Medal for Natural 
History Collections at the gxhibition of 1872, é 
. te ` _—_ 
a 
s ERYCE- WRIGHT, 


Mineralogist, and Experi in Gems and Precious Stones, 
go, GREAT RUSSELL STREET, LONDON, W.C. 
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SUBSCRIPTIONS TO NATURE 


Yearly. 2. 2 a 2 we ee 285. 
e: bo ores “6 e e TIAN 7 
Quarterly . woe ew ww) 7S. OF, 


To the Colonies, United States, the Continent, and 

all placg within the Postal Union :— 

Yearly. . p 1 1 we @ 

Half- -yearly UE UE 
Quarterly . . .. 


Office: 29, Bedford Stregt, Strand. 
DIARY OF SOCIETIES. 


LONDON 


TRUUKS DAK MARCH 11. 
RoyvaL Socmry, at —On some Elementary Principles in Animal 
Mechanics. No. IX Tia Relation between the Maximam Work done, 
the Tunepf Lifting, and the Weights Lifted the Arms: Rev. Prof. 
Haughton, F.R.S —Qn the Tonicity of the Heart and Artenes: Dr. 
Gaskell —Report on Phyto-Palsontological Investigation of the Fosal 
Flora of Alum Bay: Baron Ettingshausen. 
ROYAL INSTITUTION, at 3.— Recent Chemical Frogn : Prof. Dewar, 
Tornon Letrrotion, at 7.—Predecessors of Bach and Handel: Prof. 
0. e 
MATHEMATICAL SOCIETY, at 8.—Notes on a General Method of Solving 
Partial Differential Equations of the First Order, with several Dependent 
Vanables : H. W, Lloyd Tanner, M. ey Note on he ma ERS Solution of 
— aPy? = — s’ or + 287 in certain Cases. S. Ro 
Society OF ARTs, at 8.—Balmain’s Lummous Paint: 


FRIDAY, MARCH 12. 
ROYAL ÅSTRONOMICAL SOCIETY, at 8 
Rovar COLLEGE oF SURGEONS, at 4.—Comparative Anatomy of Man : Prof. 
ower, 
ROYAL INSTITUTION, at 8.—The Dynamo-Electric Current and some of its 
Applications: Dr. C. William Siemens. 
QUEKETT MicroscoricaL CLUB, at 8. 
SATURDAY, MARCA 13. 
ROTAL INSTITUTION, at 3.—Dryden and his Penod: Georgo Saints 
Perce Society, at 3 —Note on a New Source of Electricity: Prof. W. 
F. Barrett,—-On the Surfamon of Certain Metals: W. Chandler Roberts. 
SUNDAY, MARCH x4. 
Sumar Lecrure Socrery, at 4 .— Experiments i in Des the 
rigidity of ofa à Rapidly Moving Chain—the eres Dr John 


MONDAY, MARCH 15. 
Rovat Q COLLEGE OF SURGEONS, at 4-— Comparative on of Man : Prof. 


308, 6d. 
I5s. 6d. 


o 28 s . 





W. Basion. 


ç Quasi- 
Hopkin- 


son, 


MEDICAL SOCIETY, at 8. 

Vicrorta_ INSTITUTE, 8.—The Later Movements of Elevation and 
Depression in the Brats Isles: Prof. Hu hes 

LONDON INSTITUTION, at 5.—Hydroid : H.N Moseley. 


TUESDAF, Marci 16. 

ZOOLOGICAL SOCIETY, at 8 30,—On Additions to the Menagerie in oh ant 
1880: The Secretary.—List of Birds Collected in Northern Peru by 
Stolymann dunng the Last Months of 1878 and in the First Half of 1879: 

L. Tacxanowski—-On some Points in the Anatomy of the Sumatran 
Rhievosros: W A. Forbes --On a Collection of Land and pein 
galsi mado nado during Deed Short Expedition to the Usambara Coun 
a Descriptions of Seven New Species: Alfr 

ven. 


ROYAL INSTITUTION, at ao iy, of Muscle: Prof. Schafer. A 

Sociery or ZARTE; a 8. t iran Trading Centres for E. Equatorial 
Africa: Capt C E. Foot. . 

STATISTICAL Socrery, at 7 48.—Vital ae ee of Cavalry Horses: 
Surgeon-General T. Graham Balfour, M. D., S.—A. Survey of Crimes 
and A z z England and Wales, from Fas to 1878. £ Leone 
Levi, c 


WEDNESDAY, MARCH 1 
Kovar COLLEGE OF SURGEONS, at 4. = Comparative Tinatomy of Man: Prof. 
wer 
Soqmry OF ArTS, at 8.—The Art of the Silversmith: W. H. Singer. 
METEOROLOGICAL SOCIETY, at ¢ —Thermometnc Observations on Board 
the Cuni RAI SS Algeria: Wi ‘Watson.—On the Green- 
wich Sunshine Records, 1876-80: William Elhs, F R.A S —On the Rate 
Kee RA Barometric changes traverse the Brush Isley: G. M. Whipple, 
CROYDON Mocni CLUB, at 8.30. 


THURSDAY, Marcu 18, 


Lu on the Indi 
Planta introduced into Now land: H. 
arctica: J T. Carmngton 

CHEMICAL Soctery, ar 8.—River Water: f Tidy. « 

ROYAL INSTITUTION, at 3 —Recent Che : Prof. Dewar 

Lonpon InsTITUWON, at 7.—English Coen ‘Or the Pianoforte : Ernst 
Pauer. 


oe SOCIETY, at 8.30. 
chery, ai 8.—Remar ous Timber and on the 


. Brewer —On Lithodes 


FRIDAY, Marci 19. e. o 
Roya. COLLEGE or Surcxows, at 4.— Comparatiye | ostomy of Many Prot 
Flower. 
ROYAL INSTITUTIONS at 9.—Goethe’s Farbenlehre Qfheory of Lolou): 
Prof, Tyndall, 
SATURDAY, Marca 20. 


ROYAL INSTITUTION, at 3-—Dryden and his Period: George Saintsbury. 


so 
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LIGHTNING CONDUCTORS. . 


Experience, accumulated since the time of Benjamin Franklin, proves 
cone aclusrey that 2 Cond uctor mado- of Copper of ndegiate aze 3 is “te best 
o applances rotection o escriptio from h 
destructive effects of lichtaing: ing. igs ee iit 


NEWALL & & CO’S . 
PATENT COPPER LIGATNING CONDUCTOR, 


As applied to all kinds of Buildings and puipping i in all of the world 
with unvarying success, is tie most Reliable, most Effective, and Cheapest 
Conductor oe offered ne the public. 

t is simple in its application, no insulators being ired, and it costs 
only one shilling per foot for the standard sire, which in mafe im any storma 
R. 8, NEWALL & C0., 130, STRAND 
¥ AD, LIVMRPOOL. 


, WATERLOO R 
8. *“ANDERSTON Quay, GLASGOW. 
MANUFACTORY —GATESHEAD-ON -TYNE. 


R. W. NEEVES,; | 





PHTLOSOPHICAL INSTRUMENT? ' 


INTENSITY “COIL MAKER. 
PRICE LIST, FOUR STAMPS. 7 
SIDMOUTH STREET, LONDON, W.C. 


NOW READY, 
SECOND EDITION, 


QGRIFFIN'S + 
CHEMICAL ` HANDICRAFT.. 


PRICE 4s, yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


55 





ILLUSTRATED, CLASSIBRIED, DESCRIPTIÎE. ia: 


Demy 8v0, 480 pp., Ilustrated with 1,600 WYoodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONDON, W.C. 


pALANCES 


CHEMICAL, ASSAY, AND BULLION, 


HYDROMETERS AND SACCHAROMETERS, 
STANDARD WEIGHTS & MEASURES. 


L. OERTLING, 


TURNMILL ST., FARRINGDON ST. STATION, 


WwW. WRAY, 


Optician, Manufacturer of Microscope and Telescope Object-Glassesy 
Eye-Pitces, Sun and Star Diagonals, &c. 


Estimates sent for all kinds of Mountings. 
Price Lists of Objgct-Glasses, &c , on application. 
LAUREL HOUSh, NORTH HILL, HIGHGATE, LONDON, N. 


J ORME & CO, 


(ate M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTERS OF 


SCIEN DIEIG APPARATUS 


"¢ "HE ie I p ALS. 
Sone AGENTS FOR HIČKLEY’S PATENT TELEPHONES, 
* Price sos. per Pair, Cash with Oder. 
Price Lists sent on receipt of Three amps for Postage, 
For Trade Terms incl&e Business Card. 











„©, BARBICAN, LONDON, E.C. 


cl 
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. NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(are OF §, dr. Briog ST., AND 2, Fosrze Lang), 
HOW'S STUDENT'S MICROSCOPE. Hows MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope, 


THE SCIOPTICON. 


© CATALOGUES FREE. 


THE SCIGPTICON COMPANY, 
157, 

GREAT 

“ PORTLAND 


STREET, 
LONDON, W. 


o aG TISLEY & Co, 


. 2 OPTICIANS, 
172,° BROMPTON ROAD, S.W. 















one (Close to South*Kensington Museum), 
” THE PHONEIDOSCOPE 
« AtInstrument for Observing the Colour-Fi of Liquid Films under the 


on of Sonorcus Vibrations. 
Being a visibt Enna satay Vibratory and Molecular Motion of a 
a” The ON Eero with 3 os Si of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, res. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
8. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Havmonograph, Post Free, ad, + 
OTTO WOLTERS, 
s55, UP. MARYLEBONE ST., PORTLAND PL., LONDON, W., 
MANUFACTURER OF 
ANALYTICAL AND BULLION BALANCES. 
SPECIALITY— 
“The New Improved Short-beamed Analytical Balances, 
PaTRONISED BY THE UNIVERSITY OF SYDNEY. 
A Description explaining the principle of these Balances post free on 
application ® 


EEN 
EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
Fox Lives ONLY. ESTABLISRXD 1807. 








Accumulated Funds see om see ore tee Bove tee anes ats 

Also a SubscnbedCapital of more than.. = 
Reports, 
-ef the Campasy's Agents, post 
GEORGE 


, and Forma may be had at the Öm, or kom any 
UMPHREYS, Actuary and Secretary. 
cc RES epee REO as 











“For “BAD BREASTS OLD WOUNDS, and SORES, If 
-effectyally rybbed on the Neck and Chest, it cures SORE 
“THROATS, “BRONCHITIS,” COUGHS and COLDS; and efor 
(OOUT, RHEUMATISN, ang all Skin Disgases itis unequajied,, 
e 
e 


THIN „GLASS FOR MICROSCOPIC 
MOTNTING; of heat quali ES sin arts per ounce ; Squayea 
its Mounung Materals and aren ects pena ote Eron CHAS 
PETIT, 151, High Street; Stoke cwington, N. 


MICROSCOPESand BALANCESas MADE 





by W STONE, 44,¢ pines Sireen, Holborn: late Maker eminent 
firm), are the best and ch his 3s. Box CE, 
warranted to turn ONT 1W. WE SIRT OF X GRAIN: or 4o 


Microscope. Price List of B (illustrated) post free, 


MACMILLAN’S COPY-BOOKS. 


In Two Sires, viz. : Large post 4to, 4d each, and post oblong, 2d. each, 
I. Initiatory Exercises and Short Letters, 
2. Words consisting of Short Letters. 


Long Letters, with Words containing 
Long Letters. Figures. 
Words containing Long Letters. 


3 

4 

4a. Practising and Revising €opy-Bodok for 
5 Capitais and Short Half-text, Words 
6 text Words beginning withe Capi- 
7 

8 





Aire with a Capital 
; Ma 


Small- hand and Half-text, with Capitals 
Smeltha hand and Half-text, with Capitals 


and Figures. 
; Practising and Revising Copy-Book for 
Nos sto 8 


9. Small- hand Single Head Lines. Figures, 


ro. Small-hand Single Head Lines. Figures. 
1x. Small-hand Double Head Lines. 
12. Commercialand ArithmeticalExamples, 


&c 
Iza, Practising and Revising Copy-Books for 
Nos, 8 to 12. 
Nos. 1 tog, and xx, may be baa) with Goodman's Patent Shding Copies. 
post 4to, price 6d. each. 
moted upon e slips, are 


By a simple device the copi wich Psi 
ich they are usted so as to 


arranged with a movable attac 

be directly before the eye of hep mae it pes of his progress, It 

enables him also to keep own faults conicsaled, w ith perfect models con- 

stantly in view for imitation. E experienced teacher knows the advan 

of the shpe copy, bat its Tiat ipanue rcured ca never before been successfully 
eature is secured abs to Macmillan’s Copy- 


e, wil take that the lines last written at a foe are almost in- 
es the poorest, The copy has been too far from the pupil’s eyo to be 
of any Y racneal use, and the result is 2 repetition and exaggeration of his 


errors. 
MACMILLAN & CO., LONDON. 


in eatra fcap 8yo, price 4s Sd. 


With Coloured Bagram of of the Spectra of the Metals of the Alkalies and 
Alkalme Earth, and Illustrations. 


BLOWPIPE ANALYSIS: 


By J. LANDAUER. $ 

Authorised English Edition by James TayLor and Wirus E. Kay, 

of the Owens College, Manchester, 

The present Enghsh Translation contains the Author’s latest eens 
and Additions, and has been printed under his garsona su 
Amongst the additions well be ouae ih? Author s ve Syspmang È 
Analysis, an extended descri) = of Bunsen’s and ie 
Reactions with Aluminium late proposed by pr as a substitute for 


CONTENTS, 


Preface. 
Examples for Practice. 


paratus and R 
Operations z e Biowripe Analysıs. 
pe Opa Flame Reactions. ° 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1880. 
Lecture Hour, Three o’Clock 

Prof Huxrey. LL D, F R S.—Two Lectures on ‘‘ Dogs, and the Pro- 
biome connected with Them,” on Tuesdays, April 6, 13. Half-a-Guinea the 

ourse. 

Rosert Henry Scorr, Esq, MA, F.R S, Secretary to the Council 
of the Meteorological Office.—Four Lectures on ‘Wind and Weather; ” on 
‘Tuesdays, April 20, 27, and May 4,11 Half-a-Guigea 

Joun Fiske, Esq.—Three Lectures on *'Amer.cafi Political Ideas viewed 
from the Standpoint of Universal History, ’’ on ‘luesdays, May 18, 25, and 
June x. Half-a-Guinea 

Prof. Tyxpatt, D C.L., F R S—Six Lectures on ‘‘ Light as 2 Mode of 
Motion ,” on Thursdays, Apri] 8 tò May 13 One Guinea. 

T.W Ruys Davin3, Esq —Three Lectures on “The Sacred Books of 
ihe Early Bhuddists;” on Thursdays, May 20, 27, and June 3. Half-a- 

uinea 

James Sutty, Esq.—Three Lectures on “Art and Yision;” on Satur- 
days, April 10, 17, 24. Half-2-Guinea 

rof Henry MorLEY.—Fiıvo Lectures on “The Dramatists before 
Shakespeare. from the Ougan of the Enghs Drama to the Year of the Death 
of Marlowe (1593) ;” on Saturdays, May 8 to June 5. Half-a Guinea. 
Subscnption (for Non-Members) to all these Courses, Two Guineas, 
No Lecture on Saturday, May 1, the day of the Annual Meeting 

The FRIDAY EVENING MEETINGS will be resumed on April gth, 
at 8 o'clock, Pw. Prof. Huxley will give a Discourse on * ‘Ihe Coming of 
Age of the ‘Origin of Species,’” at 9 Pu Succeeding Discourses will 

robably be given by M Ernest Renan, Mr. Walter H Pollock, Mr W 

potuswoode, Mr G J Romanes, Lord Reay, Mr H H Statham, Mr 
Francs Hueffer, and another gentleman. To these Meetings Members and 
ther Frignds only are admitted 

Persons desirous of becoming Members aio requested to apply to the 
Secretary. When proposed, they are admitted to all the Lectures, and to 
the Friday Evening Meetings, and to the Library and Reading Rooms, and 
their Families are admitted to the Lectures ata reduced charge Payment 
First Year, T'en Guineas, afterwards, Five Guineas a Year, or a po- 


o Mem! may purchase sof “esse than Three Single Lecture Tickets, 
available foP any Lecture, for Half-a-Guinea 


‘LECTURER ON CHEMISTRY. 


‘The Medical School Commuttee of St. George's Hospital are prepared tu 
select a Lecturer on Chemistry, who will also required to give a course 
of imstruction in Practical Chemistry during the Summer. 

Further details and amount of sal may be obtamed of the Sscrrrapy 
at the Hospital, to whom it is requeSted that the testimon.als of cipeidatts 
may be sent on or before the gist March 

St. George’s Hospital, rsth March, 1880 ẹ e 


UNIVERSITY OF ABERDEEN. ° 


The Char of Natural Phlosophy in this University, in the Patromage of 
the University Court, being vacant by the death Æ Prof Thomson, bye 
minute of said Court Candidates are requested eo lodge applicat ns, with 
such testimonials as they may-think fit, in the hands of the Ekeretgry of the 
Court, RoserT Wareg, Esq , MA, University Libry, Aberdeen, on or 
before the 24th day of Apni ensuing. . 

Tho Secretary will afford such further information as may be desire® 

University of Aberdeen, gth March, 1880. 
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The adoption of an improved method of winding Induction Coils has 
increased their efficiency and reduced their cost. Every Coil is guaranteed 
to grve the length of spark named 

Incuction Coil, to givean]in spark, 18+. 67. ; to give a jin. spark, £r Ios ; 
to give a ain spark, £3'5s , to give ar in -spark, {5 ror, to give a rh in. 
spark, £6 155. ; to give a ain spark, £10, to give a 34 in. spark, G12 155., 
to paves 4} in. spark, £16, to give a6 in. spark, £22; to give a 9 in. spark, 
£2, to givea rain. spark. £45 A 

Laist of Electric Lamps and Lanterns and Galvanic Batteries sent free 


JOHN - BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. 
i GOVERNMENT, 


_63, STRAND, LONDON, W.C. 


BIRMINGHAM SCHOOL BOARD. 


SCIENCE DEMONSTRATOR. 

A Science Demonstrator will shortly be wanted to give to the upper 
scholars in the Board Schools special experimental demonstratons in Ele- 
mentary Science, to be supplemented by lessons given by the teachers in tho 
respective schools e will also be required to instruct Classes of Pupil 
Teachers in the followirg subjects’ —Acoustics, Light, Heat, Magnets, 
Electricity, and Physiology., Commencing Salary, 4250 per annum 

Applications, stating experience, with recent testimonials inclosed, should 
be zent ın not later than Apr.l 17th, 1880, to the Clerk of the Board, from 
whom further particulars may be obtained, ` 

° GEORGE B DAVIŞ Clerk of the Board. 

Colmore Row, Brmingham. 


KING EDWARD'S SCHOQL, 
BIRMINGHAM. 


A SCIENCE MASTER will shortly be wanted in the Middle School of 
this Foundation Commencing $ £250 @ . 

Applications, stating experience, with recent testimonials inclased, should 
be t ın not later than March asth, 1880, to the Sucrurary, King @ 
Edwat’s School, Birmingham, from whom finthep particulars may be 
obtained. f 

King Edward's School, Birmingham, agth Felruary, :880 2. 


CIVIL SERVICE COMMISS Open 


bomperien for one situation as ASSISTANT in the Naatical Almana: 
fice, Apni 13 Age, 18-25.—For regulations and forms of application 
e Sgoreraw, London, S.We e . 


ne an 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise, Medal awariled foreExcellence, Variety, &c. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 





C. F. GAUSS. 
The grandchildren of the late C. F. GAUSS, of Göttingen, propose to 
ublish— - 
k 1) A biographical sketch. 
a) Letters o$ interest not embpdied in the sketch. f; 
A review of his works by some A@ninent mathematician They 
will be glad to have the loan of any of Gaurs’s letters, or a statement of the 


terms on which the orimnal letwrs (or copies of them) will be furmished, 
also any other information bearing on she proposed work, 
Address Roperr Gauss, St. leg, issouri, U.S.A. 


ROYAL AGRICULTURAL SOCIETY OF 


ENGLAND. 
AGRICULTURAL EDUCATION. 
Yhe Examination of Candidates for the Soctety’s Senior Prizes and 
Certificates will take place in the week commencing TUESDAY, Apeil 13, 


1880, 
Copigs of the Regulations and of the Form of Entry (which is required to 
be senf mpy April x, 1880) may be had on application to 


M. JENKINS, Secretary. 
12, Hanover Square, London, W. 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES at STe GEORGE’S HALL, Langham Place, each SUNDAY 
ATEAN OON, commencing at Four o'clock Sunday, 
Sunday, March 21.—EDWARD CLODD. p e Later Stone Age 

e and onwards in Europas A Chapter fom the History of Civilisation.’’ 
— Member’ Annual Subscripuon, £1. Payment at the Door—One 
Penny, Sixpenco, and (reserved seats) One lung, 


ROYAL POLYTECHNIC.—CLASSES for 
. pedis of EDWARD B.A BLING, D.Sc, F.LS. London Une 

varaty Matriculagion, ist and and B.Sc., Preliminary Scientific M B., 
AN the work practical. 














Botany, Phymology, Chemistry, 


‘HoOFWYL SCHOOL, HOFWYL, near 


e 


BERNE? SWITZERLAND, founded b 
LENBERG, offers sound instruction in the ancient, but especially in 
the modern, languages, atics, natural sciences, 
For Prospectus and bea cd parhpulars apply to Dr, LEONHARD SCHMITZ, 
LL.D , 26, Belsize Park Gardens, London, N.W., or to the Head-Master, 
Mr. A: F, Anprgsen, Hofwyl. 


A GRADUATE in SCIENCE of LONDON 


UNIVERSITY ag Student in the Rogal School of Anes) wishes 
for a SCIENTIFIC APPOINTMENT. Chief Subjects are logy, 
Chemistry, Physics, and Mathematics, —Please address F C.S., care of 
H. F.E, 3a, Road, Southgate Road, Islington, N. 


NEW ATHENÆUM CLUB, 26, Suffolk 
Street, Pall Mall, S.W., for Members of Sc.entific Societies and 
Graduates of Universities. Limited to 1,000 Members The fourth 
aso Members to complete fhe Club are now being admitted Number 
cf Members, January 1880, 85% J. LOGAN LOBLEY, Secretary. 


EDUCATION.— Rev. W. TUCKWELL, late 


Head Master of Taunton College School, and Fellow of New College, 
Gato takes a few Boys as PUPILS.—Address Stockton Rectory, near 
ugby. e 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
For Lives oNLY. EsTABLISRED r807. - 


EMANUEL DE FEL- 














Accumulated om os oee so se owe Cons tone 3,066,214 
Also a Subscribed tal of than... we ow: me $1,900,000 
Reports, aod may be had at the Office, or from any 

of the s Agents, post free, 


GEORGE HUMPHREYS, Actuary and Secretary. 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specrmens of the above ; also Cut Precious Stones in all Colours. 
ò Precious Stones valued and bought. 
a F H WREET, SOHO, W. 


pooma 
DIAMONDS ANB OTHER PRECIOUS 


STONES, omnion givenas to GENUINENESS, PURITY, 
aid VALUR.—Bayce WERSET, g0, Russell Syect, Lgydon, “o 
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LIVING SPECIMENS FOR THE*MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B has last week sent to his subscribers the! pro-embryo of Ghara, with 
drawing (after Sachs) and description. He has also sont out Cra’ and 
yor ‘Trout; also Pismatella repens, Philodina roseola, Yorticella, 
Aa &e 


Weekly announcements will be made Jn this place of organisms T. B. 
supplying. 


Specimen Tube, One Shilling, post-free. 
Twenty-six Dubes in cour of Six Mouths for Subscription of £1 1% 
Price List of Specimens on application, with stamped addressed envelope. 
Poxrrorio or Drawimes, No. r and 2, ONE SHELLING EACH. 


MINERALS, oa i 








ROCKS, 
FOSSILS. 
COLLECTIONS FOR TEACHING PURPOSES, from £aeas. 
ELEMENTARY COLLECTIONS from 4s. ° 
SINGLE SPECIMENS from 6d. ` 
PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. . 
e SAMUEL HENSON, . 
297 (Late 113a}, STRAND, LONDON, 


A few select pieces of Japanese Enamols and Porcelain. 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 42s. 
Smaller Collections at snme rate. These Collections are used with success 








+ by nearly all geological scence teachers in the United Kingdom Single 


every requisite of 
JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


See new Lists of Collections, new List of Apparatus, &c. Established 22 
years in London. 


Specamens an 





SHOMAS D. RUSSELL'S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C. 


Students and others are invited to inspect the Collections ‘of British and 
Foreign Shells, Corals, Zoophytes, Annelds, Crustacea, Echinoderms, 
Minerals, Fossils, Rock Specimens, Microscopic Objects, &c. 

Cabinets, Geologist’s Hammers, Glass Capped Boxes, Card Trays, 
Tablets, Glass Slips, Micro- Thin Glass, Canada Balsam, Marine Glue, and 
other requisites for the Geologist and Microscopist. 


Catalogues Post Free. 


“VESBINE” TRE NEW MINERAL. “ VESBINE ” 
(or Vesbiate of Copper), a beautiful Green Mineral. Ori find; 
only a few Specamens ; very scarce. The MINERS’ ASSOCIATION 
tos d. BLUWPIPE APPARATUS (Sole Agent). The STUDENT 
AND TEACHER’S ELEMENTARY COLLECTION, numbenng 
too Species of erisuc British Fossils: 50 British Rocks, so 
Minerals AH convenient size Specimens, each witha ticket bearing ita 
correct name and locality; also Catalogue. The whole contained in a 
superior (lock-up) Cabinet with fittings Complete, prace £3 3s, Special 
Collections for Museums, Colleges, &c. mets, Show- and 
Fittings designed. Probablo cost and time necessary to the formation 
of an efficient museum supplied on apphcation.—THOMAS J. DOWN- 
ING (Geologist, &e ), 38, Whiskin Street, EC , London. 


THE LONDON CLAY CLIFFS QE 
SHEPPEY have lately been wasting wery rapidly, and a large q 
of interesting Fossils Hive been wdihed ont. A Representagtve Series 
100 Specimens, correctly named, will be sent, carriage paid, to London, 
on recept of igs.; or one small Specimen each of 12 Species, post-free 
OT xs. Š 
W. H. SHRUBSOLE, F.G.S., Sheerness-on-Sea. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AWD FARMERS’ CHRONICLE, 
Xdited by Jomm Ataranon Cranxe, Secretary to the Central Chamber 


e 
$| attention to the discussions apd proceedings of the Chamber 
em of Gregt Britain (which ae number cowards of 18,000 
fem ay, bandes giving ypa papers on practical farming, and a mass of 
The Londen cular He S to ba artien tarat, Markets of 
h n Cor, op, le, and other ts of Monday are 
specially reported in this Journal, which 1s despatched the same evening so 
re delivery to country subscri by tho first post on Tucsday 


as 
morning. Price 3¢., or p id, 135. a year free. 

Published by W. PICKERING si, Amadel Street, Strand, W.C, 
. e 
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QUARTERLY JOURNAL of GEOLOGI- 
CAL SOCIETY, from 1867 to 1879, of which 8 vols , 1871 to 1879, are 
bound in halffealf. Price £10.—Apply ge A. E., Higham’s Library, 
‘Faversham, Kent 


~ he 
LA SEMAINE FRANCAISE: a Weekly 


Newgraper and Review in the French Language. PoHtics, Literature, 
Scie@ie, Ast, Varieties, Notes. Price 4d. , through booksellers, and at 
tke railway bookstalls Office, 37, Sourpampron Street, Strand, W.C. 


LA SEMAINE FRANÇA SE: Journal Française pour 
l'Angleterre : Politique, Litt re, Sciences, Arts, Vanétés, Nouvelles, 
et Notes Un exemplaire par ia posts, 3}¢., en umbres poste Abonne- 
ment franco la poste—am an, 155. ; os, 7. 74. Prix 3d., chez 
tous les Libraires et aux gares des ch de ter. On s’abunne aux 
bureaux, 37, Southampton Street, Strand, Londres, W.C? 

LA SEMAINE FRANCAISE.—“‘‘La Semaine Fran- 

’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all pouts of 
viewe instead of confining ther reading to one i alic print. 
It certainly merits success. "—Graphrc. 

LA SEMAINE FRANÇAISE.—“ Tke numbers before 
us arg full of goodthings. .... It will be far better for mom than any 
one of the best papers published in Pans itself. We are much pleased 
with the character of at, and “believe it will be highly valued ın all those 
many households where French w cultivated, ‘Lhe pnnung 1s very well 

ne, a 
Texas or SUSSCRIPTION:— F 
Thren mouths woe .. s. pa o~ ow 31 
7 


1x F e o m o o o e 


soa 


oe Twelve „ - one ow ce ae ws I5 0 
P.0.0. payable to T. Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


NORTH- BRITISH AGRICULTURIS?, 





The AGRICULTURIST also a very considerable circulation on the 
Continent of Eur America, Austraha, and the Colonies, 

Tha AGRICULTURIST is published every Wednesday afternoon in 
tune for the evening mails, contains Reports of all the principal British 
and Insh Markets of the week, besides telegraphic reports o£ those held on 
The Vana Dep edited by one of the leading Veteri 

eeerinary Department 1s one of the g Veterinanans 

in the country, and is invaluable to the breeder and feeder as a guide to the 
ee = animals, and Leryn per When peas under nee 

‘ull Reports are given of the Meetngs o cultural ety 

of England, the Royal Apnena Society of Dad the Lp and 

Agriculruraf Society of tland, ber of culture, 


the Scottish Cham 
aod all the principal Agricultural Associations throughout Great Bntan 
and Ireland, 


For Advertisers addresung themselves to Farmers a better medium does 
not exist. 
"Pree 3d. By port, 343, Annual Subscription, payable in advance, 145. 
Ofice—377, High rien Myre s a bo 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, Monthly, e4 pages Svo, with occasional Dinsthationa, 

Conducted by TW. Dovas Re McLacuran, F.R.S., E. C. Ryg, F.Z.5 , 
and H. T. Srainron, F.R.S. 

This Magatine, commenced in 1864, contains standard articles and notes 
on an gubjecu connected sith Hnitamolony and especially on the Insects of 

a ntish Isles. 

Subscfpuon—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year, 

Vols L. toV. (strongly bound in cloth) may be obtamed by purchasers of 
the entire set to date, atthe increased price of ros. each ; the succeeding 
vols. may bo had ely or together, at 7s. each. 

London: JOHN VAN VOO 1 1, Paternoster Row. 
a N.B—Communicanons, &e., should be sent to the Editors at the above 
address. @ e . e 


On the xst of every Month, price Sixpenge 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jony T. CARRINGTON, 
With the Assistance of 
Freprgicr Bonn, F Z S. onw A. Power, M D 
Epwarp A. Frreu, F.L.S. | £ Jenner Wiz 9F.L.S. 
o F. Bucnanan Wurtg, M D. Š 
Contains Articles by well-keown Entomologists on all es of the 
Science; on Insects injurious or beneficial to Farmeor Gardën; Nòtes on 
Habits, Life-Histories ; occurrence of Ranties, $c. ; there are manthly 
cf Duplicates and iderata. $ 


Numerous Woopc®r ILLUSTRATIONS, to the prmtæg of whick especial 
attention i given, and occasional LITHOGRAFHED and CHROMO-LITHO- 








ORAPHED PLATES e 
SIMPKIN, MARSHALL, & CO, Sat'oner.’ HallC urt 
: . 
. . ê e 
e ae 
A j "te . 
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THE “HANSA” a 


š ed = 
Published since 1£6y in Hamburg, is the only independent professional 
paper in Germany, dedicated exclumvely to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
nation of Manume Aura in every respect Every second Sunday one 
umber in 4to at least, frequent supplements and drawings. Subsenpuon 
at any time; preceding numbers @ de year furnished subsequently nce 
as. for twelve months Advertisemepts 4d. a line, widely spread by ths 
paper, considerable abatement for 3, 6, re months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, HamburgeAlterwgll, a8. Edited hy 
W. v. Freepen, M.R., Hamburg, Alexander Street, 8. 
PEA 3 
On the rst of every Month, price One Shilling. 
THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISSORY. 


Third Series. Edited by J. É. Hartinc, F LS , F Z S., Member of the 
British Ornithologists’ Union ; conteins— x 

Original articles by well-known naturalists In every branch of zoology. 

habits of animals; arrival and departure of migratory b rds, occurrmeme 

of raro birds, distribution and gnigrfion of Brush fresh-water fish; new 

or rare-marine fish ; leca! aquana, Britislfrepales; British land wad fres a 

water mollusca, with remarks on the haunts and habits of the species; an 

other matters of general interest to those who delight in natural history. 

Reports of the Linnean, Zoological, and Entomological Societies. Reviews 

of natural history books. Occasional translations from foreign zoological 

journals of important and interesting articles in vanous branches of zoolozy 

There are occasional woodcuts . 


JOHN VAN VOORST, x, Paternoster Row. Ad 
a. 


THE BREWERS’ GUARDIAN: é 
aiie cate T 
Review or Tax Maur amp Hor TRADES; AND WINE AND SPIRIT Tra, it 


~ Rxcorp. . a . 


The Organ of the Country Frewers. ° 
“ The Brewers’ Guardian "’ is gublished on the evenings of every alternate 
Tuesday, and n the only journal officially connečted with brewing interests. e © 
Subecriptioa, x65. Gd. per annum, post free, dating from any quarter day. , 
Singlo Copies, us. each, Registered for transmission abroad. Sa 
Offices ~5, Boad Court, Walbrook, London, B.C. . 


Cs meee aie teinte | * 
NATURE :SERIES: -: 


THE SPECTROSCOPE AND ITS AP- "° 
. PLICATIONS. By J N. LOCKYER, FRS With IllustraisSns. # 
Second Edition. Crown 8vo ~3s. 6d ae 
THE ORIGIN AND METAMORPHOSES 
OF INSECTS. By Sr JOHN LUBBOCK, MP, FRS. Wih 
Illustrations Crown 8vo 3s. 6g. Second Edition. N 
By G. 


THE TRANSIT OF VENUS. 


FORBES, B.A , Professor of Natural Philosophy in the Andersenan 
University, Glasgow. With numerous llustratucnse Crown 8w.. 
3s. 6d, 


THE COMMON FROG. By St. George’ 
MIVART, F.R S Illustrated. Crown 8vo. 3s 67. 
By W. 


POLARISATION OF LIGHT. 
SPOLTISWOODE, LL.D, President of the Royal S.c.cty Illus- 
trated, Second Edition. Crown 8vo. 3s. 6d. 


ON BRITISH WILD FLOWERS CON- 
SIDERED IN RELATION TO INSECTS. By Sr JOHN LUB- 
BOCK, M P, FR.S Illustrated Second Editon Crown 8vo 
45. ; 

THE SCIENCE OF WEIGHING AND 
MEASURING. Ey H. W. CHISHOLM, Warden of the Standards. 
Illustrated. Cron bin, 4s. 6d. 

HOW TO DRAW A STRAIGHT LINE; 
A Lecture on Linkages. By A. B. KEMPE, B.A. Illustrated Crown 
Bvo as 6a. 

LIGHT: A Series of Simple, Entertaining, 
and Useful Experinents ın the Phenomena of Light for the Use of 


Stndents of every Age By ALER EY M MAYER awd CHARLES 
BARNARD. ith Ilustrabons. 8yo. as 6d. - 


H . . 
SOUND: A Series of Simple, Entertaining, 
and Ineapensive Experiment in the Phenomena of Sound, for the ler 
of Students of every Age By A M MAYER, Professor of Phy srs e 
in®the Steven, Insttute cf Technology, &c. Wih numerous Ilustra- 


tions, Crown 8vo 3s. 6d 
SEEING AND THINKING. y Prof W, 
K. CLIFFORD, F.R.S. With D.agras. Crono vg af 6a. 
bad (Others to fofbw.) . r 
MACŅILLAN & CO, LONQON ¢ 
s 5 e A 


. 6 
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SCIENTIFIC WORTHIES. - 


ENGRAVED BY THE LATE C. H. JEENS. 


The following i is a list of the Portraits that have appeared in the above Series. oS 
MICHAEL FARADAY SIR WYVILLE THOMSON. 3 
THOMAS HENRY HUXLEY, SIR WILLIAN THOMSON, 

CHARLES DARWIN. HERMANN L. F. HELMHOLTZ, 


JOHN TYNDALL. 

GEORGE GABRIEL stoxks. 

SIR CHARLES LY SIR GEORGS B. AIRY. 

SIR CHARLES WHEATSTONE J. LOUIS R. ‘AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 


Proof emir of ee printed on India paper, may be had from the Publishers, price ss. each or 
° 43 15s. the set, carriage paid. 
NOTE ONLY A VERY FEW COMPLETE SETS CAN BE MADE UP. 
> . ° "Cheques and P.0.0.s payable to MACMILLAN & CO. Bs . 
OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 








Now ready, crown Svo, price 2s. 6d. 


“`. HINTS TO HOUSEWIVES .ON SEVERAL 


POINTS, particularly on the Preparation of Economical and Tasteful Dishes. 


By MRS. 
FREDERICK. 
MACMILLAN AND CO., LONDON. 








A : NOW, READY, PRICE rs, 
z THE EXTRA NUMBER OF 
(i+. NATURE, 
e Containing a Portrdit, engraved on Steel by JEENS, of 


‘JEAN BAPTISTE ANDRE DUMAS, 


With à Full and Detailed Account of his Life and Work, by DR: A. HOFMANN, of Berlin, 
PRICE ONE SHILLING. 


Post FREE FOR 13 PENNY STAMPS. 


OFFICE: 29, BEDFORD STREET, STRAND. 





THE NEW METAPHYSIC. 
1—THOUGHT. 


BY LIONEL S. BEALE, F.R.S. 
Fifth Edition, roo Plates, pp. 536, strocgly bound, ars. 


HOW to WORK with the MICROSCOPE. 


The New Edition is now 1 eady, 
HARRISON, Pall Mall, 
Fourth Edition, goo Illustrations, pp 570, am. 
THE MICROSCOPE IN MEDICINE. 
London: J. & A. CHURCHILL. 





NEW BOOK ON EVOLUTION. 


Now ready, post 8yo, 7s. Gd. 


E GONSTITUTION 


m oF THE 


EARTH: pz 


Being an Interpretation of the Laws of God i in 
. Nature, 


BY WHICH THE EARTH AND ITS ORGANIC LIFE HAVE 
BEEN DERIVED FROM PHE SUN BY A PROGRESSIVE 
M ° DEVELOPMENT. 


By. ROBERT WARD. 
don: GEORGE BELL & SONS, York Street, Covent Strats. 


9, 7 . 





TIME and SPACE : a Metaphysical Essay. 
By SHADWORTH H. HODGSON. 8vo 163. 
a—ACTION. 
The THEORY of PRACTICE; an Ethical 


Enquiry. By the same Author. 2 vols, 8vo. 242, 


3 —SYSTEM. 
The PHILOSOPHY of REFLECTIOŅ. 
By the same Author. @ vols., 8vop afr. 7 @ . 


London: LONGMANS & CO. 


pauennensnannuuna reese eee 
MINERALOGY AND GEULOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :— 

> Minerals, Fossils, or Rocks, in Mafogany Case wih Lek 

and Key, scientifically arranged... £ 

100 @ do. a “do. 

200 do. do. 

N.B —These Collections oba@ined the ONLY Prize bledal for Natural 
Tene Cofegtions at a of 187% 





ooo 
ooo 





z . 


s BRYCE-WRIGHT, 


Mithralogist, and Expert in Gems and Precious Stones, 
9, GREAT RUSSELL STREET, LONDON, W.C, 
e e B 
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SU BSCRIPTIONS TO NATURE 


Yearlye, 2. soa ww ee 285, 
a a ae e ee e we Ihe. ÓA 
« Quarterly . oo. . 75. 6d. 


To the Colonies, United States, the Continent, and ` 


all places within the Postal Union :— 


Yearly. . a. sep > >. 305. 6d, 
Halfyearly . %9, a. ee 6d. 
Quarterly . . 


Office: 29, Bedford Stregt, Ge 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, MARCH 18. 

Rovat Socmry, at 830.—On the Structure of the Immature Ovarian Ovum 
in the Cofmon Fowl and in the Rabbit: Prof. Schafer, F R.S —Researches 
into the Colounùg Mlatters of Human Urine’ Dr, MacMunn —On the 

- Analytical Expressions which give the History of a Fluid Planet of Small 
Viscositypattended by a Single Satellite: G. H. Darwin, F.R.S.~— On the 
Modifications of the Spectrum of Potassium which are effected by the 
presence of P! horic Acid, and on the Inorganic Bases and Salts which 
= found in com manon with Educts of the Brain: Dr, Thudichum.— 

etic Circuits m Dynamo and Magneto Electric Machines, No. 2: 
lphinstone and C. Vincent. 

(28 CIETY, at 8.—Remarks on tho Indis nous Tumber and on the 
Plants introduced into New Zealand: H. Brewer.—On Lithodes 
arctwa: J. T. Carnngton. 

CurutcaL Socrery, at 8.—-River Water: Prof, Tidy. 

Royal INSTITUTION, at 3 —Recent Chemical Pro, : Prof. Dewar. 

Lonpon INSTITUTION, at 7.—Englsh Composers for the Pianoforte: Emst 


Paner, 
FRIDAY, MARCH 1 
Rovat COLLEGE or Surcrons, at 4.—Comparative Anatomy of Man: Prof, 
ower, 
RovaL inistrioTion; at g.—Gosthe’s Farbenlehie (Theory of Colours): 


Prof. Tynd 
SATURDAY, MARCH 20. 
ROYAL INSTITUTION, at z—~Dryden and his Period: George Saintsbury. 
SUNDAY, MARCH 2r 
Svrpayr Lecruke Socnrry, at 4.~On the Later Stone Age and Onwards 
in Europe. A Chapter from the History of Civilisation : Edward Clodd. 
ONDAY, MARCH aa. 
ROYAL GEOGRAPHICAL SOCIETY, at 8 30 
MEDICAL SOCIETY, at 8. 
TUESDAY, MARCH 23 
‘ANTHROPOLOGICAL INSTITUTE, at 8, 
HorTICULTURAL Socrsty, at 1.—Sclentlfic Committee. 
WEDNESDAY, MARCH 24 
GEOLOGICAL Society, at 8.—The Newer Pliocene Period in 
Pee V. Wood, Jun.~—A Review of the Family Diastoponda 
of Classification: G R. Vine. x 
Society ce TELEGRAPH ENGINEERS, at 7.—Some Recent Improvements in 
Electric Light Apparatus: Alexander Siemens, 


ADAM HILGER, 


Scientific Instrument Maker to the Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, Potsdam, &0., &¢. 

192, TOTTENHAM COURT ROAD, LONDON. 


Drrect Vision Spectroscopes with adjustable sht and high dispersive power, 
in Brass Caso for waistcoat pocket, price tto, sizes, £2 and 





land * 
r the 





$2 10s. With Quartz Lenses, ros extra Table ‘S extroscopes for Students, 
irom £8 ror Ditto, mth 2 Prisms and divided le, from £15. Half Prem 
Spectroscopes with high dispersive power equal to 15 of 60°, 


on Brass Stands with Umyersal motion, completa In case, mice from £40. 
Hilgers Variable Power Prsm for 


Specta Analysea, with 6 d. 
powers, from 1° to 10°, from Ato H, of light flint, proe, in cate, ÅS ios tee 
Spherometers, in Morocco Case, from 43 tos. 


STEINHEIL’S 
“APIANATISCHE LOUPEN,” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
MOUNTED FOR THE POCKET. 


These Lenses are constructed so as to be used at a great Focal Distance from 
the Object, and they give marvellous definition over the whole field. 


LINEAR MAGNIFYING POWERS, s} 8, 72, 16, AND 24 TIMES? 


Prices, 18s. for first-mentioned Power, and 15s. each the four last, 
Per post, Sixpence estra. 


Norse —For all Migroscopic Examinanons they are found to be the most 
perfect, CO EE tant, 


MURRAY & HEATH, 69, Jermyn Stredt, London, SW. 


WANTED, Chan Copies of NATURE, No? 472, 
for November 14; 1878. Address— Offices of 
NATURE, 29, Bedford Street, Strand. 








LIGHTNING CONDUCTORS. 


Experience accumulated since the time of Benjamin Franklin, proves 
conclusiyel ly that a Conductor mado of Copper of adequate sire is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALLe& COS 


PATENT COPPER LIGHTNING CONDUCTOR, - 


As apphed to all kinds of Rnildings and Shipping in all parts of the world 
with unvarying success, in th the most ee Effective, and Cheapest 
Conductor ever, offered to the public. 

t is mmple in its applcation, no insulators being required, and it costs 
only one shuling per foot for the standard size, enh rs safe m soy storm. 


BR. 8, NEWALL & CO., 130, STRAND, Y.C. 
3, WA ATERLOG KOAD, LIVERPOOL, 
8, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY GATESHEADON-TYNE. 


R. W. NEEVES, . 
PHILOSOPHICAL INSTRUMENT” 


INTENSITY ‘COIL MAKER. 
PRICE LIST, FOUR STAMPS. ` 
55, SIDMOUTH STREET, LONDON, W.C. 


NOW READY, 
SECOND EDITION, 


 GRIEFIN’S ’ 
CHEMICAL HANDICRAFT.: 


PRICE 43. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. ° 
Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anv SONS, 22, GARBICK STREET 
LONDON, W.C ė 


J ORME & CO, 


(Late M, JACKSON & CO.) 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS 
AND 


5 CHEMICALS. 
SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price 50s, per Pair, Cash with Order. 
Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card. 


65, BARBICAN, LONDON, E.C. 


OTTO WOLTERS, 
55, UP. MARYLEBONE SẸ., PORTLAND PFL., LONDON, W., 
° “MANUFACTURER OF ‘ 
ANALYTICAL AND BULLION BALANCES. 
SPECIALITY—. 
The New Improved Short-beamed Analytical Balances, 
PATRONISED BY THE UNIVERSITY OF Sonny. 


A Description explaining the eee of phese Balances pagt freon 
application. 














~~ OF the ist of every Month. 


PRIMED. S JOURNAL oF BOTANY, 
BRITISH AND FOREIGN. , 
New Series. Edited by Jamus Brirrmn, £.L.3, Brist Museum, 
CoxTENTS-—Original Articles by aago 


Notices of Books and Memorrs. Pete see 
Proceylings of Societies 
ePrice a 3d. Subscription for Öns oe payable m advance, peo 
eBags WEST, NEWMAN, & CO.P54, Hatton oaae EC . 


Extracts, "and 
ourna Stas Neny Cam 


N 
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NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


(LATE OF 5, St. BRIDE ST., AND g, FOSTER LANE), 
HOW’S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


v a 
INSTANTANEOUS WATER-HEATER. 








FOR LAVATORIES, REFRESH MENT ROOMS, AND 
GENERAL DOMESTIC USE 


Š Gu ing lnarintly a 
continous su of 
PURE werter, re! hot, 
or boiling free from 
the products of com- 
bustion, and susted for 
all Hei 
ed to han, 
over ai vatory bow. 
gA 26 inches, 
total projection from 


Price, with solid 
drawn copper heater 
and brass gas burner, 
in galvanised i.n 
casing, 


358. 


Price, in polished 
” brass casing, 


£3 3s. 


. ; 
THOS. FLETCHER, Museum Street, Warrington. 


ASTRONOMICAL TELESCOPES.— 
CALVER’S REFLECTING TELESCOPES of the highest excellence, 
from 5j-nch to 36-:nch aperture. 5}-mch, with equatorial motion, 
AIS IS ; Ginch a atonal, complete ; Photo, with Calver’s “ Hints 
on, Silve vered Glass flecting Telescopes,” 9 stamps. 


G. CALVER, F.RA.S, 
Hill House, Widford, Chelmsford. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS., — MICROPHONES and HUGHES’ SONOMETER, 
ELECTRIC BELLS, INDICATORS, Fire- and Thief-Alarms, New 
Constant Batteries, INDUCTION- COILS and FRICTIONAL 
MACHINES, Magnets, Insulated Wires, Screws, and all matenals 
LinzraL Terms To SCHOOLS AND Scrzncs TEACHERS. A us 
on hire. Complete Electric Catalogue, 2 stam Optical and Photo- 

phic List, x stamp.-—~DALE and CRAMPTON, Manufacturng 
Jectr.clans, 4, Little Britain, London, E.C. 














FR S GQGLD MEDAL, 
É PARIS EXHIBITION. 
In Packets and Tins. Pure 
g Oi OA Cocoa only, with the super- 
fluous otl extracted. 
“if properly | pared, there is no ige 
or more olesame preparati: 
Seta Bac ale nda A TRACT 
arall. 











Zs a Certain Cure fr alleDisorders of the LIVER, STOMACH 

AND BOWELS. A @reat PURIFIER of the BLOOD; a 

Powerful Invigorator of the System, in cases of WEAKNESS 

AND DEBILITY? and ¥ unequalled, in Female Complaints 
e 


NATURE 


[March 18, 1880 - 


THE SCIOPTICON. 


CATALOGUES FREE, ° 
° 









THE SCIOPTICON COMPANY, 
3 


157) 
GREAT 


PORTLAND 
STREET, 
LONDON, wW. 


©. TISLEY*& ©, 


OPTIC IANS, 
BROMPTON ROAD,» S.W. 
{Glose to South Kensington Museum). ‘3 


THE PHONEIDOSCOPE 


An Instrament for Observing the Colour-Ficures of Liquid Films under the 
action of Sonorcus Vitrations. 


Belng a visible demonstration of the Vibratory and Molecular hiction of a 
ephone Plate. 





174, 


Tel 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphiet, &c., in Cardboard Box, tee 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 1723, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. AH Materials supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description ¢f the Harmenograph, Post Fres, ed. 


THIN GLASS FOR MICROSCOPIC 
ROG ere So he = Sr 
other Mounting Materials and Objects for mounting.—CHAS, 

PETIT, x51, High Street, Stoke Newington, N 


MICROSCOPES and BALANCESasMADE 
by W. STONE, 44, Gloucester Street, Holborn, late Maker to an eminent 
firm), are the best and cheapest Try his 2s, Box BALANCE, 
warranted to tum to ONE-TWENTIETH OF A GRAIN; or 40s. 
Microscope. Prce List of Balances (Illustrated) post free, 


DARTON’S COMBINED 
CLOCK-BAROMETER, 
In carved oak frame, 


Clock has jewelled 8-day movement, and will go 
in any position, Aneroid is of the best finish, and 
guaranteed accurate. Sent safely packed on receipt 
of P.(). Order for sos., or with carved Thermometer 
cn dial, 55s 
Selfregiteng Da Day and Night Thermometer, in 








Japano pase, with Magnet for cut-door purposes, 
tos. 6d. each 

New Ilusgrated List of various Designs n@lock- 

ometers ‘Lhermometers@post gee on eppifta- 


Don. 
The Trade supplied. 
F. DARTON & CO., 
45 St. John Street, West Smithfield. 








Just published, in fgap. 8vo, price 35. 6d. 

SOUND: ELEMENTARY LESSONS ON. 
By Dr. Ý. H STOND, Lecturer on Physics at St. 1 homas’s Hospital. 
With nnmerous Ilnstrations, 

" an excellent little o text-book, well adapted for students of the 
lagses. but also 


Seiface ts Art C of consiflerable value to those v ho desire 


mething more then cram. The student of acoustics will find ite 
say bei, ik table help, aid 2 stepping-stone to the more elaborate works on 


th ubjet while! ¢ musician will information which ma 
be of ee assistance to him in the ian pey of hs art” Eneli 


ÅAR. 
akeni MACMILLAN & CO. LONDON. 
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- - SIDEROSTATS, EQUATORIAL TELESCOPES, AND TRANSIT INSTRUMENTS. < 
vs T, COOKE AND SONS, 


ms ' OPTICIANS, TE 
BUCKINGHAM WORKS, YORK. ° wo 


ILLUSTRATED CATALOGUES (9¢. EACH) MAY BE HAD ON APPLICATION. 


e W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS . A 
(By Appointment to the Royal Institution of Great Britain}, 
Ir AND 12, BEAK STREET, REGENT STREET, W. œ 


riproveD HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately available in any condition of the atmosphere. 
* LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE fr Laboratory use, 
s 


° Physical Apparatus of every Description. 
. ILLUSTRATED CATALOGUE, SIXPENCE, = 


PATBRSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


Now List of APPARATUS, LANTERNS, F ae LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire. Post free. @ 
> Complete Sets of Physical Apparatus for Scidhce Pramers and all the Physical Text-books in use in Schools and Colleges. e z 
Siemens and Gramma Dynamo Machines and-Lamps for hire. . 
- Schools mppled with Apparatus as per Science Art D ents’ Requirements in the Sections of Light, Heat, Sound, and Electricity. 
Electne Signals for Houses, Hotels, &c., Colliery Signals, Lightning Conductors, Gower and other Patent Telephones. 


EDWARD PATERSON, PETE 
ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—-GRAÎ’S INN ROAD. ee 
Hlusirated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps, Ditto, Electric Signals, Part 2, post free, 6 Stamps. | 








c 





Th's day, in 8vo, price 21s. : e 


e 
STUDIES on FERMENTATION. ‘The Diseases of Beer: their Causes ang the Means J 
of Preventing Them. By L. PASTEUR. A Translation of “ Etudes sur la Bie,” with Notes, Ilustrations, &. BYF. , 
FAULKNER and D. C. Ross, B.A, ° e. 
“ Hitherto the only drawback to the full and entirely successful application of M. Pasteur has been the want of a really trust- 
worthy translation of great work, but this is now entirely satisfied by the labours of Messrs. Faulkner and Rabb, and we are 


confident that the English edition will prove a boon to every member of the brewin trade. . . . We must say that this great 
work will prove invaluable to all scientific practical brewers as the means of bringing before them a clear and comprehensive account N 


of the most ımportant changes taking place during fermentation.”—LZnglish Mechanic. 
MACMILLAN & CO., LONDON, 





This day, in 8vo, price 21s. 


HANDBOOK OF DOUBLE STARS, with a CATALOGUE. of 1,200 DOUBLE STARS 
and EXTENSIVE LISTS of MEASURES for. the USE of AMATEURS. By EDWARD CROSSLEY, F.R.A.S., 
JOSEPH GLEDHILL, F.R.A:S., and JAMES M. WILSON, M.A., F.R.A.S. With Illustrations. 

‘Tt 1s full of information of perennial interest to-both the student and the practised observer, and assuredly ought to be upon the 
table of every, single observatory in the United Kingdom, and of all those in other parts of the world where the language in which 
it is written is intelligible.”—Znghsh Mechante. i f 
MACMILLAN & CO., LONDON. 





BY THE LATE PROF. J. CLERK MAXWELL, F.R.S. 


-Å TREATISE ON. ELECTRICITY AND’ MAGNETISM. 


By J. CLERK MAXWELL, M.A., F.R.S, eae 
Late Professor of Experimental Physics, Cambridge. m 


as i 2 vols. (8vo, cloth, £1 115. 6d.) ` A 
. e e . 

‘‘ Among the numerous services Professor Clerk Maxwell has done to science, thé present volumes must be regarded as pre- 
eminent. This noble work will do mere to raise“our country in the eyes of really competent judges:thag cartloads of more 
pretentious publicgtions.”"—Wasure. e ‘ i : ” ee 

“IF Professor Maxwell hgd not already earned a plgcg in the very front*rank of the physicists of the presentdime, this book a 
would win it for hım. As an exposition of the subject, ıt is characterized by all those excellences which we have already had 

ea : 


occasion to remark on in the author’s previdus publications.” Atheneum. ° 3 
. . +: s ” 
Oxford: Printed at the CLARENDON. PRESS, and Published by MACMILLANe AND CO?» Lontion, 
Publisher? to the Univesity. i ere oy 
e ee. . e e s m 
. . = 
s e te . . x ° 
bas e ° . 
` 2° e e.. 
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‘Messrs. MACMILLAN 8 Co.’s PRIMERS. 


UPWARDS OF ONE MILLION OF THESE PRIMERS HAVE BEEN sop: 


SCIENCE PRIMERS: 


UNDER THE JOINT EDITORSHIP OF 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


CHEMISTRY. By H. E. Roscog, 


F.R.S., Professor of Chemistry, Owens College, Man- 
chester. Wath Questions. 
PHYSICS. 


By Batrour STEWART, 


RR S., Professor of Natwal Philosophy, Ovens College, BOTANY. Š 


Manchester. 


GEOLOGY. 
F.RS., 


With Questions, 


- By ArcuIBALD GEIKIE, 
pee of Geology, Edinburgh. 


. "PHYSICAL GEOGRAPHY. By Prof. 


P 


'* ROMAN ANTIQUITIES. 


=o w- 


GREEK ANTIQUITIES.. 


CERTE, F.R.S. With Questions, 


INTRODUCTORY PRIMER. By Professor Huxtey, F.R.S. 


In, 18mo, cloth, with Illustrations, price Is. each. 


e 
| This day. 
PHYSIOLOGY. By Micuagt FOSTER, 
M.D., F.R.S. 


ASTRONOMY. 
F.R.S. 


-By J. N. LOCKYER, 


By Sım J. D. HOOKER, 
K.C.S.L, C.B. F.R.S. 


LOGIC. By Sranrey Jevons, LL.D., 
F.R.S., Professor of Political Economy, University College, 
London, 


POLITICAL ECONOMY. 


By Prof. 
JEVONS, F.R.S. 


* = Others in preparation. 


„HISTORY AND LITERATURE ' PRIMERS. 


EDITED BY 


JOHN RICHARD GREEN, 
AUTHOR OF “A SHORT HISTORY OF THE ENGLISH PEOPLE.” 


In 18m0, cloth, price 1s. each. 


HOMER. By the en Hon. W. E.. 
GLADSTONE, M.P, - 


ENGLISH GRAMMAR. By the Rev. 


R MORRIS, LL.D 


ROME. By thé Rev. M. CREIGHTON, 


M.A. With Maps. - 


GREECE. By €. A. Fyrrr, M.A. With 


Maps. 


ENGLISH LITERATURE. By the 


Rev. STOPFORD BROOKE, M.A, 


EUROPE. By`E. A. Freeman, D.C.L., 
TL.D, M.At With Maps. 


MAHATFY, MeA. -Iustiaged. 


_By Prof. 
A. S. WILKINS. 


Illustrated. 
e 


By J. P. ENGLISH COMPOSITION.- By Prof. 


*,* CRN in Preparation ° 


CLASSICAL GEOGRAPHY. By H.. 
F. TOZER, M.A. 


GEOGRAPHY. 
F.R.G.S. With Maps. 


CHILDREN’S TREASURY of LYRI- 
cer POETRY, By F. T. PALGRAVE, %In Two 


SHAKSPERE. By Prof. Downen. 
PHILOLOGY. By J. Peug, YA.” - 
GREEK LITERATURE. ' By Prof. 


JEBB, M.A. 


ENGLISH GRAMMAR EXERCISES. 
By R. MORRIS, LL.D., and H. C. BOWEN, M.A, 


By GEORGE GROVE, 


NICHOL. 
“FRANCE. By CHARLOTTE M. YONGE. 


«With Maps, ° 


MACMILLAN: & ÇO., BEDFORD STREET, STRAND, W.C. 


Pnnted, bf R. A earth Song AND TA\LOR, at 7 and 8, Bread Street A Queen yic Victoria Sgreet, in ghe City df London, so published by 


MACMILLAN 


Co., at the O ce. 29 afd 30, Bedford Stgect, Coven 
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Registered as a Newspaper at the General Post Office.] 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, SE. 
_ The SUMMER SESSION will commence on May rst Students enter- 
ing m the Summer are eligible to compete for the Natu.al Science Scholar- 
bn of £60 and £40 to be awarded in October Special Classes are held to 
prepare for the Matriculation, Preli Scientific and rst M.B. Exanuna- 
tions of the University of London ere nre numerous Prizes ond 
Scholarships. and all appomtments are open to Students without char s 
1 Medical Practitioners in the nerghbourhood receive Students 

residence and super vinin, and a register of inspected and approved lodgitigg 

is kept in the Secretary’s office 
Prospectus and all ama may be »btained fpm the Secretary, Dr, 


GILuesris. 
W. AL ORD, M D., Dean. 
N.B —The London University Matriculation Class Tecommences on Aprl 
sth. Fee for all the subjects, xo Guineas, 


BIRMINGHAM SCHOOL BOARD. _, 


SCIENCE DEMONSTRATOR. 

A. Science Demonstrator will shortly be wanted to give to the u 
scholars in the Board Schools experimental demonstrations in Ele- 
mentary Science, to be supplemented by lessons given by the teachers in the 
respective schools. He will also be required to instruct Classes of Pupil 
Teachers in the following subjects —Acoustics, Light, Heat, Magnetisin, 
Electricity, and Physiology mmencing Salary, rere per annum 

Applications, stating experience, with recent testimonials inclosed, should 
be sentin not later than Apri 17th, 1889, to the Clerk of the Board, from 
whom further particulars may be obtained 

GEORGE B. DAVIS, Clerk of the Board. 

Colmore Row, Bomingham. 


CIVIL SERVICE COMMISSION.—Open 
Competition for one situation as ASSISTANT in the Vantical Almanac 
Offc® Aprilx3 Age, 18~25.—For regulations and forms of application 
address the SECRETARY, London, S.W. 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 
WENBERG, offeis sound ingtruction in the ancient, but especially in 

vor Prose ingere 2 i i to Oe. Leoni S 
or 5 an cu a to EONHARD CHM 
LL. D, 26, Belsize Park E Cadens London, Ñ, W., or to | Head- Master, 
Mr.A F, ANDRESEN, HofwyL 














NEW ATHENÆUM CLUB, 26, Suffolk 
Street, Pall Mall, S.W., for Members of Scientific. Societies and 
Graduates of Universities. Limuted to 1,000 Members. ‘The fourgh 
aso Members to complete the Club are now being admitted Number 
of Members, January 1880, 850. J LOGAN LOBLEY, Secretary. 


EAGLE, INSURANCE COMPANY, 


Ta PALL MALL. . 


For Livas ONLY. ESTABLISHED 1807. e2 s 
Accumulated Funds m A r oee 3,066, di 
Also a Subserib Capital of inore than tee ese mi 


ockom any 


Reports, Prop , and Forms may be had at thê Ofico, 
of the Company's ‘Agents, post free. 
GEORGE HUMPHREYS, Actuary and Secretfiry. 
. . e 
. e 
e e 
* . . e ES 
` bite 


[Al] Rights are Reserved. 


BROWNINGS SPECTROSGOPES. 





The Student's Spectroscope has a prism of extremely dense glass, of very ~ 
superior w: hip, the circle is divided, and reads with a vernier to 
single’minutes; the att is furnished with a reflecting prism, by means of 
which two spectra can be showa in the field of view at the same time. The 
instrument will divide the D Ime in the Solar Spectrum, or the yellow Sodium 

distinctly. With a slight alteration of the adjustments, the instrument 
n: = used for taking the refractive and dispersive powers of solids or 

iquids. 


PRICE, COMPLETE IN CABINET, £6 10s. 0d. 
Illustrated Catalogue of Spectroscopes, Price Sixpence. 


JOHN BROWNING, 63, Strand, London, W.C. 


ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for University Examinations, under the 
direction of EDWARD B. AVELING, D.Sc., F.L.S. London Uni- 
versity Matriculation, rst and snd B. Se, Preliminary Scientife M. B., 
Botany, Physiology, Chemistry. All the work practical. 


THIN GLASS * FOR MICROSCOPIC 
ee BA of best pny fa ol nied is per ounce; Squares, 








free ad. extra ; lips, 57. per gross: also 
other Mandi Materials and ad Ohirat prope preparod for mounting. ~—CHAS, 
PETIT, ring Street, St: N. 

. 





MICROSCOPES and BALANCESasMADE 
by W. STONE, 44, peg Street, Sola ae Makê to ameminent 
firm), are the, best and Sener veep ie Box BALANCE, 
warranted to turn f& ONE-TWENTIETH OFA GRAIN: or gos. 
Microscope. Price List of Balances (Hilustypted) post free, 


THE LONDON CLAY: CLIFFS oF 
SHEPPEY have lately been wasting very wee cpreenatve Sees of 
of interesting Fossils have been Toute A es of 
x00 Specimens, correctly named, sent, carriage ion, 
on receipt of ros., or ono mall Specie cach of == pecs, pontfiea 





Gr 12. 2d., by 
W. H. SHRUDSOLE, F.G. S Sheernest-on-Ses. 
e © ee (J e 
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MICROSCOPIC OBJECTS 


Oot superlative perfection, illustrating Histology, and every branch of 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prize Medal awarded Jt aExcellence, Variety, Ge. 
_EDMUND WHEELER, 48%, ‘Millington Road, Holloway, London, N. 


“VESBINE” PRE NEW MINERAL, “ VESBINE | » 
(or Vesbiate of Copper), a beautiful Green Minera Orimnal 
only a few Specimens ; very scarce. T MINERS’ Lg TATION 
tos 6a. BLUWPIPE APPARATUS (Sole Agent). The STUDENT 
AND TEACHER’S ELEMENTARY COLLECTION, numbernng 
zoo Species of characteristic aoa Fossils: so British » 50 
Minerals, All convenient size ize Specimens, each with a ucket bearing its 
correc@aame and locality ; Bue. ane whole contained in a 
superior (lock-up Cabinet nig fittn lete, price » 433% Special 
Collections for Museuma, Colleges, uS inets, Show-Cases, and 
Fittings demgned. Probaðle cost and time necessary to the formation 
of an eficent museum spre on application._THOMAS J. DOWN- 
ING (Geologist, &c ), V hiskin Street, EC., London. 

— 











«MINERALS, ° . 


ROCKS, 
FOSSILS. 


COLLECTIONS FOR TEACHING PURPOSES, from £2 23. 
ELEMENTARY COLLECTIONS from 4s. 
SUNGLE SPECIMENS from 6d, 


9 PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 


i SAMUEL HENSON, 
e 6° © 277 (Late 133a), STRAND, LONDON, 


A few select pieces of Japanese Enamels and Porcelain. 
MINERALOGY AND GEOLOGY. 


. COLLECTIONS OF 20 SPECIMENS IN CABINETS, 


© — @Specially adapted for Students and Teachers, price 42s. 
Si@aller Collections at same rate. These Collections are used with success 


: * by nearly all geological science teachers ın the United Kingdom, Single 


eve®y requisite of 
JAMES R. GREGORY, 
t Geologists’ ‘Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
See new Lists of Collections, mew List of Apparatus, &c. Established 22 
yearsin London. * 


Speamens an 


THOMAS D. RUSSELL’S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, WC, 

Students and others are invited to inspect th the Collections of British and 
Fereign Shells, Corals, Zoophytes, ug nd Echinoderms, 
Ninerals, Fesuls, Rock Specimens, eener € Objects, Sc. 

Boxes, Card Trays, 


Cab.nets, Geologist’s Hammers, Glass Se 
Tablets, Glass Slips, Micro- Thin Glass, Canada Balsam, Marine Glue, an 
other requisites for the Geologist and Microscopist. 


Catalogues Post Free. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :— 

go Minerals, Fossils, or Rocks, in Mahogany Case yik Lock 

and Koy, zaentiicaly arranged... s.. een 





Ht 


o 
o 
o 


ooo 


X00 “do. ` do. a oe 
209 o’ do: do. do. ves 


2 

4 
N.B —These Collections obtained the ONLY Prize Medal for Natural 
History Collections at the Exhibition of 1892. $ 





BRYCE-WRIGHT, 


Mineralogist, amd Expert in Gems and Precious Stones, 
e Sof REAT RUSSELL STREET. LONDON, W C. 
MONN 





On the rst of every Month. , 
TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

New Series Ettited by Jamas Beirte, F.L.S , British Musetm. 
Com —Onginal Grticleg by Biegey Botanists —Extracta, and 
Roness of "Booked Memos Arh in Journals »— Botanical News.— 

Proceedings of Societies 

Phice 1s $d. Hero One Year, payable in advance, 176 

London . WEST, NEWMAN, & CO., 54 Hatton Garden, EC. . 
ee 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISY’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. , 


T. B. has last week sent to his subscribers specimens of an Infusoran, 
Dinobxgen sertularia, with drawing and description. He also sent 
out young Jrout and Tadpoles; efan Volvox globator, Plumbtella repens, 
Philedina roseola, Daphnia reticulata, &c. 

Weekly announcements will be made im this place of org§nisms T. B. 
is supplying. 

—. > 
Specimen Tube, Ghe Shilling, post-free. 
Twenty-six Tubes in course of Sux Months for Subscription of £3 ih 


Price List of Specimens gn application, with stamped addressed envelope. 
Portro.io or Drawings, No. x and 2, ONE SHILLING EACH. 


NORTH BRITISH AGRICULTURIS?1, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprictora, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property thronghont @bot.and and 
the Northem Counties of England. 

The AGRICULTURIST bas also a very considerable circulation on the 
Continent of E Amenca, Australia, and the Colonies e 

The AGRI URIST is published every Wednesday afternoon in 
time for the evening mails, and contains ects of all the pnncipal British 
and Irish Markets of the week, bendes piiapcscras those AeH ga 





rearing of 
Puh popora are 


the Roy eneu Society o£ Ire 


tland, the Scottish Chamber 
cultural Associations hyena! Great Britain 


T e addressing themselves to Farmers a bettor medium doss 
not 
Pres: am Fn ata. Annual Suliseriptioni; payable in advance, 14s. 
Post-Office Orders payab! foo Chas Andenon, Jun., Edinburgh. 
ESTABLISHED 1843. 

THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 





a! papers‘on 
value to the fhe savour 
The London S Hop, Cattle, and other Markets of Monday are 
specially reported in this guru hich is despatched the same evening so 
as to ensure eh ee iy piro ileaibee te the first post on Tuesday 


morning. Price 155. a year post free, 
Pu ed by ERING 21, Anidel Street, Strand, W. O. 


THE BREWERS’ GUARDIAN: 


A Hoetaigtely Paper devcted to the Protection of Brewers’ Interests, 
cenang, Legal, and Parliamentary Matters, 
REVIEW OF THE MALT anp Hor TRADES; AND WINE AND SPIRIT TRADE 
RECORD. 
The Organ of the Country Brewers. 

“The Brewers’ Guardian” is published on the evenings of every alternate 
Tuesday, and ıs the only journal officially connected with brewing interests, 

Subscripion, 16+. 6d. per annum, post free, dating from any quarter-day. 
Single Copies 1s, each. Registered for transmission abroad 

Offices—s, Bond Court, Walbrook, London, E.C. ® 


s OF pi 
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Just published, in fcap. 8v0, price ys. 6d. 


SOUND: ELEMENTARY LESSONS ON. 
By Dr. W. H. STONE, Lecturer on ars at St. Thomas's Bepi 
With numerous Illu Ds. 

“This is an excellent Ltde text-book, * ell adapted Yor s@dents of the 

Science and Art Classes. but also of considerable value to those who 

to do something enore than cram. The student of acousncs will find ta 

very acceptable help, and a stepping-stone to the more elaborate works on 
the Subject while the muscen will Önd m its information macam hak 
of great assistance to him in the acquisition of his art.” 


e 
7 MACMILLAN & EO- LONDON. 
THE “ HANSA” 


Pubhshed since 1864 in Hamburg, is the only independent professional 
paper in Germany, dedicateg exclusively to Mantang Objects Essays, 
ues, Reviews, Reports, Advertisements, Strict eye kept upon the deve- 





tof Riartıume Affairs in every respft Every second Sunday one 
ee i 4t0 at | i Re uent su spplements and dra drawings. Su ioa 
at an preceding 1i rs of the year furnished subseguently. 
rae. Aan B monghs. Adveitisoments 4d. a linegwidely spread by, tha 
considerable abatement for 3, 6, 1a months’ insertion. Business 
Biber: Aug. Mefer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
w. 83 Freepen, M.R , Hamburg, Alexanrler Street, 8.1] 
n ° 
e e s 
. d 
. . . e s 
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THE ENTONOLOGIST’S MONTHLY 
ee «MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J W., Dovciss, R McLacutan, F.R.S., E. C. Rys, F.Z.S, 
and H. T. STAINTON, F.R S. 

TRis MaQazine, commenced in 1864, contains standard articles and notes 
on all sub, ae connected with Entomology, and especially on the Insects of 

e Briti 

Subsernfion—Six Shillogs pe Rowena po free, The volumes com- 
mence with the June number m sagh year 

Vols. L to V {strongly bound m tl&h) may y be obtained by purchasers of 
the entre set to date, at the increased price of 105. each; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, è Paternoster Row 


N B —Commun‘cations, &c,, should be sent to the Editors at the above 
address, 


LA SEMAINE FRAN 
New and Review in the French guage. Polstics, Literature. 
Science, Art, Varieties, Notes. Prce 4d., throogh booksellers, and at 
te cnilway bookstalls Office, 37, Southampton treet, Strand, W.C, 


LA SEMAINE Bee eta ce AISE: „Joumal Francaise pour 
l'Angleterre : Poligue, Litt 
et Notes Uy exemplaire par la poste, erie en timbres poste 
menr tranco la poste—m an, 15s, six mols, 7+. 7d. Prix 3d., chez 
les libraires et aux gares des chemins de ter. On s'aboone aux 
toca. 37, Southampton Street, Strand, Londres, W.C. 


LA SEMAINE FRANCAISE.— ‘La Semaine Fran- 
has been b ht out in London for the benefit of those English 

ay who Day wah to study contemporary Mrench from all points of 
view, instead of | confining their iT ty to one particular 


It certainly merits success.” —Gr 

LA SEMAINE FRANCAISE.— “The numbers before 
us are full of good things. It will be far better for most than any 
one of the best papers Rublished i in Paris itself. We are much pleased 


with the character of ut, and believe it will be highly valued in al] thote 








AISE: a Weekly 


c print. 


many households where French is cultivated. e printing is very well 
done ”—Qxeen. 
TERMS OF SUBSCRIPTION :— s d 
Three mouths se ons ~~ owe e. = 310 
ae n -æ w o m o Z 7 


P.O. Sepi Totan to T. SPANsWICK, at "King Strest, Covent Ga Garden, w.C 
Publishing Office, 37, Southampton Street, Strand, W.C. 


On the 1st of every Month, price One Shilling. 
THE ZOQLOGIS?S : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Seres. Edited by J. B. Hirmo, P LS, F Z S., Member of the 
British Ornithologists’ Union ; contains— 


Onginal articles by well-known naturalists in every branch of zoology ; 
habits of animals, armval and departure of migratory birds; occurrence 
of rare birds, distribution and migration of British fresh-water fish; new 
or rare marine fish , local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the hauats and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological eties. Reviews 
of natural history books, Occasional ons from foreign zoological 
journals of umportant and interesting articles in various branches of zoology. 

ere are occasional woodcuts. 

JOHN VAN VOORST, r, Paternoster Row. 





On the rst of every Month, price Sixpence 
THE ENTOMOLOGIST: 


AN WLULUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
Freprricw Bonn, F Z S. oun À. Powga, M D. 
e Epwarp A. Frrcu, F.L. S. | 5 Jenser Wair, F.L.S. 
° F Bouc®angy Wuite, Y D 
Contains Art.cles by well-known Entomologists on all branches of the 
ence, on Insects injurious or beneficial to Farm or Garden, Notes on 
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ROYAL INSTITUTION OF GREAT 


BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS FOR NEXT WEEK. 
Lecture Hour, Three o'Clock 
Prof Huxiey, LL D , F.R S.—Two Lectures on ‘Dogs, and the Pro- 
blems connected with Them, ” on ‘Tuesdays, Apn! 6, 13 Half-a-~Guinea the 


ourse, 

Prof, TyxoaLL, D CL., F R S.—Six Lectures on *‘ Light as a Mods of 
Motion ;” on Thursdays, April 8 to May 13 One Guinea 

James SuLLY, Esq.—Threo Lectures on “Art and Vision,” on Satur- 
days, April 10, 17, a4, Half-o-Guinea 

Subscription (for Non-Members) to all these Courses, Two Guineas 

FRIDAY EVENING MEETING, Apnl oth,8 pm Prof. Huxiey 

on ‘‘ The Coming of Age of the ‘ Origin of Species,’ ” 9 p.m. 


MINERALOGICAL SOCIETY of GREAT 
BRITAIN and IRELAND. 


The following Publications may be obtained of Messrs. Srurpxin, MAR- 
SHALL, AND Co., London, of Messrs. LAKR AND DAE li cr of the 
Hon Secictary, Mr J H Corus, F.GS, 57. Lemon Street, Truro :— 

The “ MINERALOGICAL MAGAZINE,” Vol. I., 270 and axi pp, 
and eight Plates, 335 Gd., cloth. 

VoL II., 284 and xi pp, and six Plates, together with n large Geological 
and Mineralogical Map of the Shetland Isles, 17s , cloth, The Map of 
Shetland, separately mounted on cloth to fold, in cover, 7s. 6d. 

The “ Mineralogical Magazine” 1s published at intervals of two to thee 
months. am price of the numbers in future will vary according to size from 
as. to 4%. 


ST. THOMAS’S HOSPITAL MEDICAL 


° SCHOOL, 
ALBERT EMBANKMENT, S.E. 

The SUMMER SESSION will commence on Mey Ist Students enter- 
ing in the Summer are eligble to compete for the Natural Science Scholar- 
ships of £60 and £40 to be awarded in October. Special Classes are held to 
prepare for the Matriculauon, Frelmmary Selenite and rst M.B Examina- 
tions of the University of London ere are numerous Prizes and 

and all appointments are open to Students without charge. 

Sew eae in the meighbourhoad receive Students for 

residence and ion, and a register of inspected and approved lodgings 
is kept in the Secretary’s office. . 

Prospectus and all particulars may be obtained from thê Secretary, Dr. 


Gries: 
ad W. M. ORD, M D., Dean. 


N.B.-—The London University Matriculation Class recommences on April 
5th. Feo for all the subjects, ro eas 


TO SCIENCE STUBENTS.—The Adver- 
işer will grve L. Correspondence. Subjects’ B B ; 
Chat MiGcor a Physiol® Fi ia Ean Chama 
Terms moderate — 1ST, care of the Publishers of NATURE. 


PUBLIC ANALYST.—The Justices. the 


Peace for the County of Glamorgan are prepared tdheceve Applcatjo ns 
from persons properly qualified who deire to Sill the post of Public 
Analyst for the Cog ty, which is vacant.—Applicatipns, with testimo- 
nials, are to be sent to me by the 3rst of May next. í 
T MANSEL FRANKLIN, Clerk of the Peace 
Bridgend, March 30th, 1880. 
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BROWNING’S SPECTROSCOPES. 





The Model Spectroscope has two dense glass prisms, two eye-pieces, rack 
motion to Telescope, and tangent screw to vermer This instrument will 
widely separate the D lines. 

Prick ComMpLere IN PouisHep MaHoGany CABINET, £15. 
HOW TO WORK WITH THE SPECTROSCOPE. 
By JOHN BROWNING. Price us 6d. 
Laist of Prices of Specivescopes Free 


JOHN BROWNING, 63, Strand, London, W.C. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY 








AFTERNOON, commoncing at Four o’clock pi . Sunday, 
Apul 4—T. Spencer Couporp, Esq, MD, F.R.S. (President 
of the Queckett Microscopical Club), on “ Trichinosis ; and the 


Dangers asing from the i nampion of Fiet Food ”— Members’ 
Annual Subscnption, £x. Pa t at the Door—One Penny, ence, 
sod eard eats) One Shilling. ae 
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C. F. GAUSS. 
Tho grandchildren of the late C. F. GAUSS, of Gottingen, propose to 


publis! 
oi biographical sketch 





2) Letters of interest not embodied in the sketch. 

A review of hs works by some eminent mẹhematician. They 
will bo glad to have the loan of any of Gatss’s letters, or a statement of the 
terms on which the orginal letters (or copies of them) will We furwished, 
also any other information bearing on the prefosed work. á 

Address RoszrT Gauss St Charles, Missouri, U.S.A. 


CIVIL SERVICE COMMISSION.—Open 
Competition in London for one situation as JUNIOR ASSISTANT in 
the Royal Obeeryatory, Greenwich, Anil a7. Examination 
in London, Edinburgh, and Dubhn, Apni 20. Age, 18-a5.—For regu- 
lations and forms of appkecation ad don, RW. 


EDUCATION,.—Rev. W, TUCK LL, late 
Head Master of Taunton College Schoot and Felloty of Mew College, 
Oxford, takes a few Boys as PUPILS —Address Stockton Rectory, near 








te 


° Abel, F A,CB,FRS,F.CS, Royal Arsenal, Woolwich, S E. 
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. THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN ANP IRELAND. 


Incorporated under the 30th and 31st Victoria, Chap. 131, Sec. 23, on October 2, 1877, ° 
LIST-OF OFFICERS AND COUNCIL. ? 


. >o President—F. A. ABEL, C.B., F.R.S., &c. f $ . ° 
Vice-Presidents. 
James Bell, FC.S. | W. N. Hartley, F.R.S.E., F.C.S. Redwood, Ph.D., F.C.S. ° 


T, 
E. Frankland, Ph.D.,D.C.L., F.R.S., &c. | E. J. Mills, D.Sc., F-R.S, &e. | EÈ E Redtoe, Ph.D., F.R.S., &e. 
® Treasurer—C, R. Alder Wright, D.Sc., F.C.S. 
Ordinary Members of Council. 


ohn Attfield, Ph.D., F.C.S. C. W. Heaton, F.C.S. :J® Emerson Reynolds, M.D., M.R.LA,, 
ugald Campbell, E C.S. Douglas Herman, F.C.S. | _F.C.S. 

Michael Cuitighe F.C.S. . C. T. Kingzett, F.C.S. Gd. Snelus, F.C.S. 

‘Wiliam Dittmar, F.R.S.E, F.C.S; J. wW. Kynaston, F ly piler, F.C.S. 


A. Dupré, Ph.D., F.R.S. 


C.S. 
FCS. ’ F. A. Manning, F.C.S, Š A. Norman Tate. 
M.B. 





7? 
R. J. Friswell, F.C.S, W. Odling, M.A., M.B., F.R.S., &e. C. Meymott Tidy, M.B., F.C.&% 
J. 8. Gladstone, PLR., BR.S., &c. G. H. Ogston, F.C.S. R. V. Tuson, F.C.S. 
George Gore, LL.D., F.R.S. . J. M. Page, F.C.S. | A. Voelcker, Ph.D., F.R.S., &c. 
C. Graham, D.Sc., F.C.S. John Pattinson, F.C.S. R. Warington, F.C.8, 


P. Griess, Ph.D., F.R.S) &e. | 


Secretary—C, E. Groves, F.C.S. Offices—Somerset-house-terrace, W.C. i 
This Institute has been established to ensure that consulting and analytical chemists are duly qualified for the proper discharge of duties they 
undertake by a thorough pudy of chemistry and allied branches of science, in ther application to the arts, public health, agriculture, and oE e d industry. 
Phe Members of the Institute are divided into two grades; having the distinguishing ranks or d of Fellow and Associate respectively, 
In ito case of a Fellow the Council of the Institute requires satufactory evidence as to training afd fitness for the work of the consulnng AR analytical 
chemist, a AA ore admitting any person to that degree, and an examination is imposed whenever the Council deems it necessary, Fellows must 
In the case of Asgociates the present regulations require every appLcant for admission to this grade to submit to a stringent examination in practical 
ges cacao and to show to the satisfaction of the Council that he jas peated through a course of three years’ study of theoretical and analyncal chemistry, 
physics, andeelen mathematics An Associate must be at least 21 years of age before admission, and is not eligible for the higher nk of Fellow until 
e has been continuo y engaged for three years in the study and practical work of Apphed Chemistry, in a manner that shall be cons.dered satisfactory by 


the Council. Cl Edward Li F C.S., 
; eaver, awrence Kin d, S W. 
e FELLOWS Cleminshaw, Edward, F c&,G rn basn 
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Pe i nar ghi T Sheffield. Corfield, W H., M.A., MD, F C.S., 10, Bolton-row, Mayfair, W. 
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Armsuong il ES Ph D, ERS, London Institution, E.C. Dalacl, J. G , F R S En Uned College, St. Andrews, N.B. 

o Alanson, Edmund, Ph D Portesbury-bill, Camberley. Darby, Ste nen, F.C. E'S 14o ake il onde za 
Atkinson R. W Se., vE eee of Tokið, Japan. Darling, +, 126, Oxford-street, Manchester 
A Jobo, PhD RCS. Gj, Bloomabuay-eqoare’ WIC, Davies, var, F meee, 3 Royal Tasan ae eterno i W. 
Bannister, Richard, F.C.S.,bLaboratory, Somerset House, W C. Dava, G- E., Bie 2D villa, Heaton Chapel, near Stock 
Barff, Fredenck S., F.C.S., 100, Abbey-road, Kilbum, N.W. Henry Wilson a ratory, Somerset- kouse, * W.C. i 
-Barret, Edward Louis, B.S B.Sc. ae 53) vias, sears, N N.W. D ames John, 18, London-street, Derby. 
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Brauer, James souk, F University, Aberdeen. Dreyfas, ien 7 CÈ Tm ame ge 
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Cameron, C A, MLD. RSC: Pembroke-road, Dublin. Frankland, @., D. CL, Ta FCS, Royal College of Chemisty, South 
ae ee om -house, W. aT ae ton Museum, S A 
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THE NEW METAPHYSIC, 
1.—THOUGHT. 
TIME and SPACE: a Metaphysical Essay. 
By SHADWORTH H. HODGSON. 8v0 167. 


a.-—-ACTION. 
The THEORY of PRACTICE: an Ethical 
Enquiry. By the same Author. 2 vols., 8vo, 245. 


—SYSTEM. . 
The PHILOSOPHY of REFLECTION. 


By the same Author. 2 vols., 8vo. 21%. 
London: LONGMANS & CO. 


NORTE BRITISH AGRICULTURIS?Y, 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, APRIL 1. 

LINNEAN Socer, at &—Descnption of a New Genus of the Family 
Lasiocampidæ, from Madagascar’ A G Butler —On Japanese Conifers: 
Dr. Maxvell Masters —Notice of Matine Crustaceans collected by P. 
Geddes at Vera Cruz. Edward J Miers 

CHEMICAL SOCIETY, at 8—On f ol: Dr. Stenhouse and C E Groves. 
—Prelimivery Noten the Action of the New Diastase, Eurotin, on Starch: 
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ROTAL INSTITUTION, at 5. 7 Oena] Monthly Meeting. 

INSTITUTE or ACTUARIES, at 7.—On Observations on the Graduation of 
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Prosbocidea : Dr. M Watson. wa tho Distincüve Characters of the Species 
of the Genus Casis : Prof. T. H Huxley, F.R. 
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SATURDAY, APRIL 10. 
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MICROSCOPIC OBJECTS 
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PARIS UNIVERSAL EXHIBITIONS 1878, 


Prive Medal awarded for Excellence, Variety, &. 
EDMUND WHEELER, 48n, Tollingtan Road, Holloway, London, N 
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MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
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Smaller Collection®at same rate. These CoMèctions are used with success 
by nearly all geological science geachers in the United Kangdgm Single 
Specimens and every requisite of X 
JAMES R. GREGORY, . 


Geologists’ Repository#and Museum, 88, Charlotte Street, Fitzroy Myuare. 
See new Lists of Collections, new List of Apparatus, &er Established 22 
yearsin on. 





NEW ATHENAZUM CLUB, 26, Suffolk 
Street, Pall Mall, S.W., for Members of Scientific Societies and 
Graduates of Universi verjjes: Limited to 1,000 Members, The fourth 

Members to complete the Club are now admitted. Number 
of Members, January 1880, 850. J. LOGAN BLEY, Secretary. 
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versity Matriculation, rst an®and B. Sc., Scientific M.B., 
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NOTICE OF REMOVAL. 
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Dealer in Minerals, Geological Specimens, & Fossils 
BERLIN, 
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THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM, - 
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MINERALOGY AND GEOLOGY. 
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and Key, scientifically arranged... 
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History Collections at the Exhibition of 1872, 
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ROCKS, 

FOSSILS. 
COLLECTIONS FOR TEACHING PURPOSES, from £z as. 
ELEMENTARY COLLECTIONS from 4s. - > 
SINGLE SPECIMENS from 6d. 

PRIVATE LESSONS AND EVENING OLASSES. 
Catalogues free. 
SAMUEL HENSON, 
274 (Zate 1132), STRAND, LONDON, 
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SCIENTIFIC INSTRUMENT MANUFACTURERS ` à 
(By Appointment to the Royal Institution of Great Britain), ` "8 


Ir AND 


1z, BEAK STREET, REGENT STREET, W. 


TH PROVED HOLTZ ELKCTRICAL MACHINES, with 4 to a4 Plates. Immediately available in any condition of the atmosphere. 


LADD'S DYNAMO MAP 


NETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE. for Laborator use. 
Physical Apparatus of every Description. 2 j ° 


“ILLUSTRATED CATALOGUE, SIXPENCE 7 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire, Post Free 


Complete Sets of Physical ‘Ap 


Siemens end Gramme Dynamo Machines and Lamps for hire. 


tus for Science Primers end ak che Pliysical Text-books ange: in Schools and 


Colleges. 


Schools lied with Apparat Sci ts’ Requirements in the Sections of Light, H Sound, and Electrict 
ea Signals foe Hanen Hoei Sec, Colley Signals: Lighting Coniacom, Gower aid otber Paith Teloghenex mt 
. e PA 
EDWARD PATERSON, ; 
©. °’ ELECTRICAL ENGINBER AND SCIENTIFIC APPARATUS MANUFACTURER, « 


3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY’S INN ROAD. 
Ilustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. 


Ditto, Electric Signals, Part 2, post free, 6 Stamps. 





. THE LONDON CLAY CLIFFS OF 
. GHEPPEY have lately been wasting very , and a large quantity 
sg. E eee toe 

, 00 $ , > 
on receipt of 1053 Or 0S enalt Specinien ench ck oe Speci es, post-free 


for rs. aa 
. SHRUBSOLE, F.G.S., Sheerness-on-Sea. 


ce "DIAMONDS IN MATRIX. 
d R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
e for sale Specimens of the above ; also Cat Precious Stones in all Colours. 
- ous Stones valued and bought. 
» . ts, FRITH STREET, SOHO, 
ae ‘ OTTO WOLTERS, 


= . wP, MARYLEBONE ST., PORTLAND PL., LONDON, W., 
MANUFACTURER or 


ANALYTICAL AND BULLION BALANCES, 
SPECIALITY—~ 
° ne New Improved Short-beamed Analytical Balances, 
© PATgONISED BY THE UNIVERSITY oF SYDNEY. 
A Description explaining the Benen ofthese Balances post free on 
application. 


P NOW READY: 
SECOND EDITION, 


GRIFFIN'S. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8ro, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Compide and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 
NOTICE OF REMOVAL, 
JAMES HOW & €O. 

SCIENTIFIC INSTRUMENT MAKERS 


73, FARRINGDON ST. LONDON 


kre 5, ST. BRIDE ST., AND a, FOSTER Lane). 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections andat other Objects for the Microscope. 


” R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 
INTENSITY COIL MAKER. 


e PRICE ASZ FOUR STAMPS. 


e bommes en 
SS, sIDMOUTH STREET, LONDON, WC, 





e 











e o 


LIGHTNING CONDUCTORS. 


Experience, e lated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate mze is t 

of all apphances for t e ;:otection of every description of bulding from the 
destructive effects of lightuuz. 


NEWALL & CO.’S 
PATENT COPPER LIGHTNING CONDUCTOR, 


As apphed to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Relable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard sre, which 1s safe in any storm. 


BR. 8, NEWALL & 00., 130, STRAND, W.C 
E WATERLOO ROAD, LIVERPOOL. 
DERSTON QUAY, GLASGOW, 
MANUFACTORY- -QATEBHEAD ON. TYNE 


J. ORME & CO. 


(Late M. JACKSON & CO.) 
MANUFACTURERS AND IMPORTEKS CF 
SCIENTIFIC APPARATUS 
AND 
CHEMICALS. 

SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, 
Price 50s, per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 
ADAM HILGER, 


Scientific Instrument Maker to the Royal @bservatories 
of Greenwich and Edinburgh, the Observatogies of 
Melbourne, Sydney, Potsdam, Giy GC. 

192, TOTTENHAM COURT ROAD, LONDON. 


Pe ia Vision Spectroscopes with adjustable slit and bigh dispersive pow: 
in Brasa Case for waistcoat pocket, puea ÆT z Ditto, large mres s and 


Gatos. With Quartz Lenses, 102. extrRe scopes for for Stadens, 
from £8 tos Ditto, with Prisms ail dit aitided ran Neg ey: ae 
Spectroscopes with very high dispersive power el i to a ane pt ree 





on Brass Stan Unrversal moton, compkte in case, price from £40. 
Hilgers Vi e Power Posm for Spectral ‘Analyses, with 6 daent 
light flint, price, in casey £3 ros. 


powers, from 1° to 10°, from A to H, o 
Spherometers, in Morocco Case, from £5 tos. 


ASTRONOMICAL TELESCOPES,— 





©  CALVER’S REFLECTING TELESCOPES of the highest excellence, 


from s}inch to 36-inch aperture. sj-inch, with equatorial motion 
gis Iss. a Ginch in ee onal, completo; Photo, with Cals er’s " Hints 
Sdyered G elescopes,’’ 9 stamps. 
G. GAL ER. F.RA.S., o 
Poe Hill House, Widford, Chelmsford. 

THIN GLASS FOR MICROSCOPIC 
MOUNTING o£ bert A ores, ae shes, "cn. per ms Soon 
2s. od. ; post ad. extra ; edged S 5S. Per gross: 

other Mounting Matenals and Oty ects prepared. for meunting.— CHAS 

®PETIT, xr, High Strect, Stoke Newington, N. 





| 
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FLETCHER’S NEW GAS FURNACE for 
Jewellers, Brass Mba &c. Made in all sizes. Prices complete from 
Over 50 pattems of Gas and Petroleum Furnaces, Hot and Cold 


@ aif. 


Blowers, Solid FlameeBurners, Water Heaters, 


+ Blast Sheree Foot 
New and Enlarged Illustrated List, price 3¢., post 


&c , kept in 
paid. 
THOS, FLETCHER, 4 & 6, Museum Street, Warrington, 


STEINHEIL’S 
“APLANATISCHE LOUPEN,” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
MOUNTED FOR THE POCKET. 

‘These Lenses are constructed so as to be used at a great Focal Distance trom 
the Object, and they give marvellous definition over the whole field. 
LINEAR MAGNIFYING POWERS, 5}, 8, 12, 16, AND 24 TIMES. 
Prices, 185 for first-mentioned Power, and 25s. each the four Jast. 

Per post, Sixpence 
Nors —For all Microscopic Examinations they are found to be the most 
perfect koke Lenses oxtant. 





Agenis— 
MURRAY & HEATH, 69, Jermyn Street, London, 8. W. 


g, ©. TISLEY & Op 


OPTICIANS, 


BROMPTON ROAD, 
(Close to South Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour Figores of Liqaid Films under the 
action of Sonorous 


Being a visible demonstration of the Vibentory and Molccolar Motioniof'a 


The PHONEIDOSCOPE, es 3 Discs apie of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, res. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
s. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
T EON oie. ELECTRICITY, All Materials supplied for experi- 


lectrical and ASbustic Apfaratus, with Drawings and 
scription ef tha Har monograph, Post Fres, ad. 
THOMAS D. RUSSELL'S ° 
°? NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C. 

Students and others are invited to inspect the Collections of British and 
Foreign S Corals, Zoophytes, Annehds, Crustacea, Echinod@ms, 
inerals, F Rock Specimens, Miesen D a ie = Cor T 
Cabinets, Geologist’ ammers, rays, 
‘Tablets, Glass Shops, Micro- Thin ar, aaa balsa aE, Marine Glue, and 
other requisitesfor testfor the Geologist and Micepscopist. 
Catalogues Post Free. 


MICROSCOPES and BALANCESasMADE 
by W. STON E, 44, Gloucester Street, polun; m,gate s Maker p aa ANCE 





172, S.W. 


Price Litts 





the best and cheapest ALANCE, 
et te turn to PEW ENTIE fH r5 ea ORAIN j orror 
Microscope. Price List of Balances (Illustrated) post free 
e 
. 7 é s . 
e ° s . 
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THE SCIOPTICON 


nd CATALOGUES FRER, 


THE SCIOPTICON COMPANY, 
fe 157, 
“GREAT 
” PORTLAND 
STREET, 
LONDON, W, 










* PARIS EXHIBITION 
In Packots and me Pare 
only, with the super~ 


there is no ficer 


fluous oil extracted. 
“If properly 
or more A ah preparation of 
cocoa. Panag Wart, and Air, 


Sa oat ‘EXTRACT 


J. 8. FRY 4 & SONS, Bristol and Londons 


SWIFT & SON,’ 


OPTICIANS. 





Messrs, SWIFT'S CHALLENGE» 


MICROSCOPE in Cabine®, from 
« £r4to £18 128. è ` y 


2 ust publish, a a Pamphlet te the Un- 
n se wih Tat Instructions how to i . 
p an 


UNIVERSITY t 


OPTICAL WORKS, 
UNIVERSITY STREET, 
LONDON, W.C. 


“MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 
MICROSCOPIC SLIDES OF CRYPTO; 

GAMS, LICHENS, HEPATIC, ALG, FUNGI, &c.—A limited 


number of selected Slides are now bemg issued ın the form of Fascicul 
British Lichens, fasc, No. I, Frosnwater alga, No 1, now ready ; 








Brush He fasc? r, For Last of Species and 
Price ca: apply to to W. osna, Es Esq., Giredonet , or E. M. Hornuss, Esq. 
30, år lloway, N., "Londo n 


pias a in, or og en to, London can see Specimens at the latter 
address. The Fascicali already issued have been supplied to some of the 
principal Museums i in the country. 








Is a Certain cae i all fies of the LIVER, ‘STOMACH 
AND BOWELS, A Great P of the BLOOD; a 
Potverful Invigorator of the System®in cpses of WEAKNESS 


AND DEBILITY, and is unequalled in Female Complaints, 
DIAMONDS AND OJHER *PRECIOUS 


STONES. Sclentific opinion given ys to GENUJNBNESS, PURITY 
* god VALUE—Barce WRIGHT, Oe Great Russell et, London, 
e e e e e . . 
s 
è e m 
s e 


GOLD MEDAL, ° 


BINOCULAR & MONOCULAR. 


ceed Caa , NATURE [April 1, 1880 


~ STANDARD. AND. OBSERVATORY TIMEKEEPERS. . 


rape NO ‘MANUFACTURED BY E. DENT & CO, Tra marg ° 








e ~ xN 


= Guineas. “Guineas. 
Standard Clock, suitkble for Private Residences in Town Standard Observatory Glock, ef the most refined con- 
ai nee , or Public Institutions, bepting »conds and struction, with barometric compensation, &c. .. 160 
ing cig t days with osce winding; in carved and (a) The same, with Sir Geo. Airy’s escapement ... 170 
decorat oak or mahogany case s + fom 35 (4) The same, wit? M. Leverrier’s electrical contact 
(a) The same, bat going one month with once system - 200 
vinding mew m m fom 40| The Nav Standard Cloch (the primary standard timekeeper of 
ae - ok aa: the United Kingdom) of the Royal Observatory, Greenwich, was 
Standard Observatory Mpan-time Clock 80 sited by) Le Bend Ge Ch, cid Irane Aniar intken jenis 
i (a) The same, but furnished with electrical contact are now being made for the Royal Observatories of Spainsand 
apparatus with egentfic screw adjustments for Belgium. Standard Clocks of less refined construction fog the Ob- 
. ° 7 grop ing a ine es or = ene peo servatories of Edinburgh (Royal), Dunsink (Reyal Irish), Oxford 
° 92 | ( Unrversity), Pulkowa (Russian pe) ue National 
Standard Obieiatiii Sidereal Clock a a 80 nal) Boe many others, Foreign a we 
(a) The same, but furnished with electrical contact tus, for registerfhg 
. apparatus with fine vertical and horizontal serew | eae Or ooe aba Of DE andl other astrone 
° a adjustments for, transmitting seconds, currents mical phenomen& .. from 120 
. for controlling other clocks, &. =. . 95 | The Great Galvanic Chronograph of the Royal Observatory, 
= (4) The same, but arranged to omit the current at Greenwich, and the still more powerful Apparatus for the Royal 
every Goth second, for pricking o on chronograph Observatory, Brussels, and other smaller ones ee other Observa- 


barrel, &e, 97 | stories were constructed by E. Dent & Co. 


eo ° ' E. DENT & CO, 
oe ` WATCH, CLOCK, AND CHRONOMETER MAKERS, 
*. 61, STRAND, & 84, ROYAL EXCHANGE. FACTORY, GERARD STREET, LONDON. 


- -CHERICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


s Apparatus for the Analysis of Water according to Professors Frankland and Bischof, 


BUNSEN'S MODIFIED FILTER PUMPS, from 10s. 8d. to 67s. 


ELECTRIC LAMPS FROM 868, UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S CELLS FOR SAME AT £8. 
GEISSLER’S TUBES. 


Catalogues rnd Iieustrations will be sent gratuiiousiy. A Liberal Discount allewed to Wholesale Buyers. 
WHOLESALE IMPORTERS anv MANUFACTURERS, 


AUG. BEL and C0, [assieme] 


Sole Agents for Grenet’s Batteries, and Contractors to the Government, ment Schools, always 


. ready and kepg in stock. 
34, Maiden Lane, Southampton Bt., Strand, W.C. 
CAILLETET’S APPARATUS FOR LIQUEFACTION OF GASES. 


For the convenience of Teachers and Students at the South Kensngton Classes, the Science and Art Department has authorized us to heep a stock in 
the store-room, first floor of, the building, where the different sets and articles are always ready for delivery. 


MICROSCOPIC SPECTALITIES.” 























Series I,—24 Medical Pathological Freparštions, Series V. .—24 Preperations from the Frog, in á 
in Case 42 2 0 . £2 2 0 
» H4 Phesiological Preparations, in Case 220 i YI 2d, Sarata Pathological Prepatations 2 2 0 
s» I-24 Educational ° i 95 220 n A.—48 Diatomacese (selected) .. we owe «210 0 
yy &V—%8 Physiological n 3 440 es B.—24 3 (vety rare) rir 6 
Pathological and Physiological Preparations ix gréat and constantly increasing varigty, and of post valuable descriptions, rgs. to 
e . 30s, per doz, 
e 
e . * Descriptive Lists and fl far thulars on 4 application o° e 


. „ARTHUR C. COLE “& SON, 
ST. DQMINGO VOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 


f LATE OF 62, ST. DOMIYGO VALE, iNERTON, LIVERPOOL. 
Printed Sons, T. t 7 and 8, Bread Street Hill Victdha Street, in the City of Landon, and published by 
by EENEN aie Co ak the. Office. 2> and g Bedford See Govent Garden A Tugs RY, Apnl % 1880. 
. bd ; e 
. a . 
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THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


SUMMER fassion, 1880, 
Lectures and Clinical Instruction in the Wards will commence on May 3rd. 
Gentlemen can enter to any one Course or to Hospital Practice only, Two 
Entrance Scholarships of the annual value of £25 and £20 respectively will 
n e Erode ant Moray Sebel sions commie for bp Sedenie ih 
e Broderip an urra: 0; are compe r ents who 
have completed therr third Winter Session. j ad i 
or prospectus con! particulars as to resident appointments, fees, 
&c., apply to the Dean, or the Resident Medical Officer atthe Hospital 
t ANDREW CLARK, Dzan. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S.E. 

Tha SUMMER SESSION will commence on May rst. Students enter- 
ing in the Summer are eligible to campete for the Natural Science Scholar- 
lps of £60 and’ £ 40 to be awarded in October Special Classes aro held to 
prepare for the Matriculation, Pre Scientific and rst MI B Examina- 
tions of the University of London. here are numerous Prizes and 
jae ec a all intments are open to Students without charge. 
Several Medical Practitioners in the neighbourhood receive Students for 
residence and supervision, and a register of inspected and approved lodgings 

is kept in the Secretary’s office. i 
and all particulars may be obtained from the Secretary, Dr. 


W. M. ORD, M.D., Dean. 


UNIVERSITY OF ST. ANDREWS. 


Applications f&r the Chair of Natural and Experimental Philosophy, now 
Vacant, be received up to rst July next. The Court, at its last m $ 
Earle to meet, for the purpose of making a new Appointment, on r 

neat = 
By Order of the University Court, 
STUART GRACE, Secretary. 








GILLESPIE. 


St. Andrews, 6th April, 1880. 


e 

HOFWYL* SCHOOL, HOFWYL, near 

BERNE, SWITZERLAND, founded by EMANUEL DE FEL- 

LENBERG, offers sound instruction in the ancient, especially in 
the modern, languages, mathematics, and natural sciences. 

For and further culars apply. to Dr, LEONHARD SCHMITT, 

LL.D., 26, Belsize Park Gardens, London, N.W., or to the Head-Master, 

Mr. A. F. ANDREsEN, HofwyL 





RAY SOCIETY’S BOOKS, 
COMPLETE SET FROM 1854 TO x873. a5 VOLS. 
Apply to J? B. DANCER, 43, Cross Street, Manchester. 


rr rt tt Ee EA, 
NEW ATHENAUM CLUB? 26, Syffolke 
Street, Pall Mall, S.W., for Members of Scientific Societies and 
Graduates of Unittrsities. Limited to 1,000 Members, Th& fourth 
aso Members to complete the Club are now being admitted. Number 
Members, January 1880, 850, J. LOGAN LOELEY, Secretary. 


earns weer’ 
[AU Rights are Reserved. 


M°GLEAN’S STAR SPECTROSCOPE. 


(PATENT.) E 








MR. BROWNING begs to call the attention of scientific gentle- 
men to McClean’s Star Spectroscope, which is by far the most 
efficient Star Spectroscope yet contrived. It is simply an eye- 
piece which can be with any telescope. Being without a 
slit, these is no difficulty in keeping the spectrum of a star under 
observation constantly in the field of view, and the spectra are of 
great brilliancy. Price of the Star Spectrogcope in case, 42 Ios. 

LIST OF PRICES OF SPECrROSCOPES FREE. 


Illustrated Catalogue, Sixpence, 
JOHN BROWNING, 63, Strand, London, W.C. 


PUBLIC ANALYST.—The Justices of the 
Peace for the County of Glamor are prepared to receive Apphcations 
from persons inae qualified who dare to fill the post of Public 
Analyst for the County, which 1s vacant.—Applications, with testimo- 
nials, are to be sent to me by the 3xst of May next. 

eT MANSEL FRANKLIN, Clerk of the Peace 
Bridgend, March goth, 1880. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY 
AFTERNOON, cdmmencing at Four o'clock 
Apnl rr.—Rey. J. PANTON ar, on “The $ and t 
their Relation to Society.” —Members Annual Subscription, £1. 
ment at the Door—Ono Penny, Surpegce and (reserva senig, 
Shilling. e 


Ie 
NOTICE OF REMOVAL, 


. C. F. PECKI,. - 
Dealer in Minerals, Geological Specimens, & Fossils 





Pay- 
One 





BERLIN 5 
REMOVED TO UNTER DEN LINDEN, %o, 2, N.W. 
ee ry , 2 ee 
+ 
© « 
: ° $ 
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MICROSCOPIC OBJECTS 


, Of superlative perfection, illustrating Histology, and every branch of Micro- 
scopy. Catalogue post,free and gratis en application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prize Medal awarded for Excellence, Variety, &*. 
EDMUND WHEELER, 48n, Wollifgton Road, Holloway, London, N. 
SUNT TA 


SVESBINE% THE NEW MINERAL, “ VESBINE ” 
(or veces of Sopper), a beautiful Green Mineral. Original find d; 
only a fe . The MINERS’ ASSO TATION 
sos. 6d S BLOWPT PIPE PE APPARATUS (Solo ent). The STUDENT 

EACHER’S ELEMENTARY CO LE CTION, man ering 


correct md Cabins Font k talogu ages, te whole ape ma 
superior -Up binw th fittngs mplete, price £3 3s. pecial 
Collections for Colleges, &c. Chics, S Show-Cases, and 
Fittings designed, “Probable and dme to the formation 
of an efficient museum sored on application. THOMAS J. DOWN. 
ING (Goologist, &c ), 38, *ivhuskin Street, B.C., 


« MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 


Specially adapted for Studentg and Teachers, price 425. 
Smaller Collections at same rate. These Collections are used with success 
Paes nearly all pe pn aged ono science teacher in the United Kingdom. Single 


e JAMES = GREGORY, 
Geologis& Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
See new Lists of Collections, new List of Apparatus, &c. Estebhshed ea 
years In London. 


LONDON CLAY, DIATOMS, 


W. H. SHRUBSOLE, E.GS,, 
- , SHEERNESS-ON-SEA, 


o Begs tè announce that these Diatoms are now being MOUNTED 
FOR GHE TRADE by Messrs. A. C. COLE & SON, of Nor- 
TING HILL, exclusively, and that Orders will be executed by 
the¢men strict rotation. The Public may obtain genuine Slides 
» “beafing Messrs, Cole’s label at any of the Opticians’ throughout 
the country. è 


a a a a E 
NORTH BRITISH AGRICULTURIST 


is the onl um Journal in Scotland, and circulates extensively 
amongst Landed Props ietors, Factors, Farmers; Parma: and others 
interested ın management oi property throughout 
and the Northern Counties of England. 
The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 
The AGRICULTURIST is published every Wednesday aftermoon in 
time for the evening mails, and contams Reports of all the principal Bntish 
and Irish Markets ee the week, besides Telegraphic Reports of those held 


on the day of publication. 
‘The Veterinary D t is ais by one of the leading Veterinarians 
breeder and fender aa a guide to to the 





in the co , and is invaluable to the 
eee mals, and their treatment when labourin 
Reports aro given of the Meetings of the Ro 
Hogan the Royal Agricultural Society of Ire! 
Society of tland, the Scottish Chamber of 
Ast all the principal Agricultural ‘Associations throvghout Great Britain 


For Advertisers addressing themselves to Farmers a better medium does 
not exist. 
Price 34. B Annul sone tion ble in advance, a 
Slice arn pe post gh. ption, payable in advance, r4s. 
co Orders Rayan ba to Chad Ändern; Jun’, Edinburgh. 
EsTABLISHED 1843. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY FOLLECIIONS to illustrate ‘the above Sciences at 
the following prices ;—~ 


so Mima, Mui ox Rocada Mahogany Case wth Lock 





and Key, ae aran me am oe HT OO 
100 “do. Le Os se 200 
200 A go e do. 7 dovee 400 
N.B.—These Collections obtained the ONLY Prize Medal for Natural 
© History Collections at the Eehibitlon of 1872. ° 
i“ BRYfE- -WRIGHT, 


Mineralogist, dnd Expat. in Gems and Precious Stones, 
oo, GREAT RUSSELL STREET, LONDON, W.C. ° 
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LIVING SPECIMENS FOR THE MéCRQSEOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM. å 
e B has lást week sentito Es sabacribess specimens of the Contes void 
C: tof A elegans, wi Wing an e Slso 
pgp out Diatoms, Oscillatoria Amæbæ, Volvox oiee V Sior 
miana Syncheta Baltica; &e. 
pa eekly announcements will be made in this place of organigns T. B. 


a 
Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in course of Six Months for Subscription of £1 12. 
Price List of Specimens on @pplication, with stamped addressed envelopa. 
Portrotio or Deawincs, No. x and 2, One SAILLING EACH. 


MINERALS, 





ROCKS, ° 
. FOSSILS. 
COLLECTIONS FOR TEACHING PURPOSKS, from £2%s, 
ELEMENTARY COLLECTIONS from 4s. 
SINGLE SPECIMENS from 6d. s 
. 
PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues freo, : 
e SAMUEL HENSON, ° 
277 (Late 1132), STRAND, LONDON, 


A few select pieces of Japanese Enamels and Porcelain. 


THOMAS D. RUSSELL'S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C. 


Corals, Doon Annekds, Cue LS ie 
"Feel al pecimens, hieroacopie Objects, &c, 
Meat Geologist’s Hammers, Glass Ca es, Card Tays 


Box 
Tablets, Glass Slips Micro- Thin Glass, Canada Balsam, Marine Glue, 
other requisites for the Geologist and Microscopist. 


Catalogues Post Free. 


LONDON CLAY FOSSILS. 


An accumulation of 20,000 Specimens of Fruits and Shells in great varie 
Sharks’ Teeth, Vertebræ, Crustaceans, &c., offered at 2s. per 100 assort 
but not named. 


W. H. SHRUBSOLE, F.G.S,, Sheerness-on-Sea. 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language. Politics, Literature, 
Science, Art, Varieties, Notes. Price 4d., may. booksellers, and at 
the railway bookstalls. Office, 37, Southampton Street, Strand, W.C. 


LA SEMAINE FRANÇAISE: Journal Française po pour 
1l’ Angleterre : Politique, Li , Sciences, Arts, Variétés, N 





ot Notes. Ua exemplaire par la poste, 3i¢@., en tim! poste, “Benge 
ment franco poste—m an, I LJ me mo: Prix 3d., cher 
ment atindees le et aux gares ding chanos ng a On #abonne aux 
bureaux, 37, Southampton Street, Strand, La Wee 


LA SEMAINE hap erage “La Semaines Fran- 
* has been ht out in London for the benefit of those English 
readers who may to study contemporary French from all points of 
view, instead of Salina aoe reading to one particular pmt. 

It certainly merits success,” —Graphic, 


Lar, SEMAN T E ee The numbers befae, 
will be far better for md@t than any © 

one oe fall aa papers published in Paris itself, We are much pleased 
with the charaager of ity and believe ttwill ba y valued in all those 
many households where French is cultivated. 1 e puting Ís very well 


done.” 
Terus oF Sunscerrrioni— he d 
aes months see se — sw m oe 


s 
æ ~ s. - z owe 
tod 


e Twelve A a I 
P.0.0. payable to T. SPANSWICK, at King Street, Covent Garden, W.C. 
Publishing @ffice, 37, Sputhampton Street, Strand, W.C. 


7 7 
5 0 





s ®This day. 


BARLY* MAN in BRITAIN, and his 
PLACE in the TERTIARY PERIOD. By YW. BOYD DAWKINS, 
F.R.Sa Professomof Geology in Owens College, Mgnchester. Medium 
8yo, with aumerons Illustrations. ast 

e MACMILLAN & CO., LONDON. si 


d 
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April 8, 188 
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ý Now ready. 


e 
QVARIOTOMY (Correspondence ön b 
the late Dr. Imwson Cape, M.D., Mr T. Spencer Wells, eee 
Sind Mr. George R. Jesse, Honorary Secretary, Society Abolition Vivi- 
fection, Price 6d 
London: RICKERING sey PRIR 196, Piccadilly; and Mr. GEORGE R. 
JESSE , Macclesfield. 





e THE NEW METAPHYSIC. 
1~THQUGHR 
TIME and SPACE :'a Metaphysical Essay. 
By SHADWORTH H. HODGSON. 8vo 165. 
CTION, 
The THEORY of PRACTICE: an Ethical 
Enquiry. By the same Author. a vols., 8yo, 245. 


—SYSTEM, 
The PHILOSOPHY of REFLECTION. 
i eco Author, 2 vols., 8v0o. 275. 
' London: LONGMANS & CO. 





Ss 
THE ENTOMOLOGIST’S MONTHLY 
. ` MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conductedby J. W, DovaLAs: R McLacaLan, F.R.S., E C, Ryg, F.Z. S., 
d H, T, STarxTON, F RS. 


This Magazine, amendi in 1864, contains stagdard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles 

Subscription—Six Shillings per Voläme; post free. The volumes com- 
mence with the June number in each year. 

Vols _I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of tos. each, the succeeding 
vols may be had separately or together, at 7s each, 


London: JOHN VAN VOORST, 1, Paternoster Row. 
N B.—Commun-cations, &c., should be sent to the Editors at the above 
address, 
THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Joun Arczrnow Crannn, Secretary P the Central Chamba 


Devotos ocial attention to the discussions and proceedings of the Chamber 
of Age ture of Great Bntain (which now namber upwards of 18,000 
), besides giving cal farming, and a mass of 


ongina] papers eae 


ineligence o of £ percala vai e to the 
and pe Markets of Monday aro 


aika A a oumal, which ıs despatched the same evening sc 
i to eae (dehvery oe Joumal subsenbers by the first post on Tuesday 


d, 1 ae year post fres. 
soma rice g PICRERIN ai, Anaad Street, Strand, W.C, 
On the rst of every Month, price Sixpence 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joux T. CARRIXGTON, 


° With the Assistance of 
Freper®x Bonn, F Z S. OEN À. Power, M D. 
Bowaxp A. Frica, F L.S. | ‘5 Jenner Wair, F.L,S. 
F. Bucnanan Wuits, M D, 
Contains Articles by well-known Entomologist. i on all branches of the 
Science: on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, ‘Life-Histories; occurrence of Ranties, &c. ; there are monthly hsts 


of Duplicates and Denderata. 

@umerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention @ given, and occasionaM@LiruoceMusp and CHaOMO-LITHO- 
GRAPHED PLATES, 

SIMPKIN, MARSHALL, & CO , StationersHall Court. 


~w 








Price 1s. MONTHLY. 


MACMILLAN’S MAGAZINE 
FOR APRIL, 1880. 


CONTENTS. 
1—‘He ie Will ipet when He May. By Mrs. Ofiphant. Chapters 


a —“ The SAire ànd the Gd.” „BY, Edwar® A Freeman, D C.L., LL D.e 


—“ City Parochial ue By A J Wilson eos 
4—‘ Adam Sed mick.” i Lord Bishop of Gprlisle. s 
5 —“ Backshe . e 
6 —" The Light Me Asia” By Stanley Lane-Poole. e 
7.—‘ Ireland, 1840-%88e."" By W. Renca ones. 


8 —‘' The Poetry cf a Root Crop. les Kinsley. Nov. a 
MACMILLAN h co; LONDON. 
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BY LIONEL S. BEALE, F.R.S. 
Fifth Edition, 100 Plates, pp 536, strongly bound, ars. 
HOW to WORK with the MICROSCOPE, 
The New Edition is now ready, 
‘HARRISON, Pall Mall, 
Fourth Edition, sof Mustrgtions, pp. 570, s14. 
THE MICROSCOBE IN MEDICINE. 
London: J. & A. CHURCHILL. e 
On the rst of every Month, price One Shilling. 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Senes. Edited Britah Oranhitoguts” Union LS., E Z.S., ember of the 
ogists’ Union ; contains— 

in every branch of zoology ;. 

of migratory birds, occurrence 





Original articles by well-known 
habits of animals, amval and d 
of rare bi 
or rare marine fish , local aquama; @nitish reptiles; British land and Fresh- 
water mollusca, witheemarks on the haurffs and habits of tha spegies; and 
other matters of general interest to those who delight in n histo. 
Reports of the Linnean, Zoological, and Entomological ties Reviens 
of natural history books. Occasional translations from foreign zoological 
Joum ournals of important and ınterestin#articlas in various branches of zoology. 

ere aro occasional woodcuts 

JOHN VAN VOORST, 1, Paternoster Row. 


THE BREWERS’ GUARDIAN:® 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Giccrene: and Parliamentary Matters. 
REVIEW of THE Mat AND Hor TRADES; AND WINE AND Spirit TRADE 
Ragcorp. Sa 
The Organ of the Country Brewers” Py . 

‘The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and 1s the only journaPofficially connegted wi 
ubscription, 16s. 6d. per annum, post free, dating f from any quarter-day? 
Single Copies rz. each, Registered for transmismon abroad. . 
Offices—s, Bond Court, Walbrook, Londcn, E.C. ba 


MR. OAKLEY COLES’ WORKS, ` ° 


In preparation, Third Edition, deny 8vo. 
DEFORMITIES OF THE MOUTH, their M 
Treatment. With an Appendix of Illustrative Cases, 
Churchill, New Burlington 
OPINIONS oF THE Press ON THE EIST AND Saton ‘Eprrions. 

LANCET, November 28, 1868.—‘‘ The work is full of usefal informati 
of every day utility to the practitioner. ”” 

LANCET, July 16, 1870.— ‘The Second Edition of this work shows 
that the author hes continued to devote hunself with zeal to the i investigation - 
and treatment of a very interesting class of cases. We recommend the 
work to the study of both Surgeons and Dentists.”” 

a i OURNAL OF DENTAL SCIENCE, Angust, 1870, 

_ Editon bears the most satisfactory evidence 

of the fadusery and real with w. = followed up the study and prac- 
tice of the specialty he has devoted himself to with so much success. 
Altoge: ther we must heartily congratulate Mr. Coles on this creditable come 
pletion oê A PoE SEC, ee DOE EPAR eee ere TAIETE TE E 


MANUAL OF DENTAL MECHANICS. With’ 
xso Illustrations. Churchill, New Burlington Street. 
OPINION or THE Press. 

AMERICAN DENTAL REGISTER, November, r874." The 
work we regard as a valuable one to the student, and, indeed, for the 
Practitioner. Itshould be in every Dennst s library.” 

NOTES FOR DENTAL STUDENTS. 2s, 6d. 
Butcher, 4. Crane-court, leet Street. 
INION OF 


OPNI THE PRESS. 
OURNAL OF DENTAL SCIENCE, August, r8 
La tir the Dental Diploma. 2o., We" Of 

for the Deni ploma. «ses. We 
to howe envi 
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great 
hope there will 
ition needed.’” 


THE DOCTOR, September, 1876.—" arranged and very 
complete. Indeed Re September, 1876. Carefojiy arango sufficient for ` 
Dental students...... We have no Ather fault to find with this note-book, 


which appears a model of what such a wosk should be.” e e 
THE MOUTH. AND TEETH DURING *PREG- 


NANCY. ed on from the Transactlons of the 
Odonto! a vy pemi Prics if Loudon: Wyman and 
Sons, Great Queen Street. 


Orman s 
THE BRITISH MEDICAL chee author has- 
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SOME WORKS ON CHEMISTRY.” -` 


A TREATISE ON INORGANIC CHEMISTRY. With numerous Illustrations. 


ROSCOE and SCHORLEMMER. 


e ¥&, I.—The Non-metallic Elements. 8vo 21s. 
@Vol. IL, Part I. Metals. 8vo. 
Metals. 8yo. 


Vol, II., Part II, 


By Prôfs, 


18s 
18s, m ý 


“Regarded as a treatise on the Non-Metallic Elements, there can be no doubt that this volume is incomparably the most 


satisfactory one of which we me in poss&sion,”—Spectator. 
“It would be difficult to praise the work too 


selected ; and the style throughout is singularly lucid ."—Zancet, 
° e a 


A HISTORY OF CHEMICAL THEORY, 
e frgm the Age of Lavoisier down to the Present Time. By 
AD. WURTZ, Translatedgby HENRY Watts, F.R.S. 
Croyn8vo, 6s eè ° : . 
* The discourse as a résumé of chemical theory and research, 
. . : . 8 
unites singular luminousness and grasp. A few judicious notes 
are added by the translator.” —Pa¥ Mall Gasette. 
“t The treatment of the subject is admirable, and the translator 
7 has ‘evidently done his duty most efficiently.” — Westminster 
Review 


. é 
. LESSONS IN ELEMENTARY CHEMIS- 
10 TRY, INORGANIC AND ORGANIC. By HENRY 
E. ROSCOE, F.R.S., Professor of Chemistry in Owens 


College, Manchester. With numerous Illustrations and 
Cromtiitho f the Solar Spectrum, and of the Alkalies 
° _ and Alkaline Earths. New Edition, Fcap. 8yo. 45. 6d. 
oS A SERIES OF *CHEMICAL PROBLEMS, 


ighly. All the merits which we noti 
the second. The arrangement is clear and scientific ; the facts gained by modern research 


in the first volume are conspicuous in 
fairly represented and judiciously 


THE OWENS COLLEGE JUNIOR 
COURSE OF PRACTICAL CHEMISTRY. By 
FRANCIS JONES, F.R.S.E., F.C.S., Chemical Master 
in the Grammar School, Manchester. e With Préface by 
Prof. Roscog, and Illustrations, New Egition, 18mo, 
2s. 6d, e 


QUESTIONS ON CHEMISTRY. Af Series 
of Problems afd Exercises in Inorganic and Ongdhic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. 18mo. 3s. 


A MANUAL OF THE CHEMISTRY OF 
THE CARBON COMPOUNDS OR ORGANIC 
CHEMISTRY. By C. SCHORLEMMER, F.R.S., 
Lecturer in Organic Chemistry in Owens College, Man- 


* | Prepared with Special Reference to the above. By T. E. ch 8 
. © * THORPE, Ph. D., Professor of Chemistry m the Yorkshire ester, vo. I4s. 
*  Coflege of Science, Leeds. Adapted for the preparation ‘t It appears to us to be as complete a manual of the meta- 
1 e . of*Students for the Govarnment, Science, and Society of | morphoses of carbon as could be at present produced, and it 
z * Arts Examinatjons. With a Preface by Prof. RoscoE. | must prove eminently useful to the chemical student. ”— 
Ntw Edition, with Key. 18mo, 25. Atheneum. 
. e . e 
ee MACMILLAN AND CO, LONDON. 


`a . . 


` 





This day, in 8vo, price 2Iș. ` 


° STUDIES on FERMENTATION. The Diseases of Beer: their Causes and the Means 
of Preventing Them. By L. PASTEUR. A Translation of ‘‘ Etudes sur la Bière,” with Notes, Illustrations, &e. By F. 
FAULKNER and D., C. Ross, B.A. 

“ Hitherto the only drawback to the full and entirely sugcessful application of M, Pasteur has been the want of a really trust- 
worthy translation of bis great work, but this is now entirely satisfied by the labours of Messrs, Faulkner and Robb, and we are 
confident that the English edition will prove a boon to every member of the brewing trade. . . . We must say that this great 
work will prove invaluable to all scientific practical brewers as the means of bringing before them a clear and comprehensive account 
of the most important changes taking place during fermentation.” —-English Mechanic. - - 

MACMILLAN & CO., LONDON. ° 





BY THE LATE PROF. J. CLERK MAXWELL, F.R.S. 


A TREATISE ON -ELECTRICITY AND MAGNETISM... 


By J. CLERK MAXWELL, M.A., F.R.S., 
e Late Professor of Experimental Physics, Cambridge. . 


° 
. 2 vols. (8vo, cloth, £1 11s. 64) 
. > e e e 
‘c Amorty the numerous services Professor Clerk Maxwell has done to science, the present volumes must be regarded as pre- 

eminent, ris noble work will do more Ps raise our country in the eyes of really competent judges than Gelade of more 
pretentious publications. ®—Narure. > EEE P, 
© “If Professor Maxwelbhad not already earned a place in fhe very front rank of the physicists o e present time, this 
would win it for him. As an exposition of the subject, ıt is characterized Byeall thog excellences which we have already had 
occasion to remark on in he aythor’s previous publications.” —Athendum.. s $ G 


Oxfords; Printed at th}, CLARENDON PRESS, and Publisfed by, MACMILLAN AND tO., London 
i Publishers to the Untversity. 
: : hoa os e ee = "o e e 
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SUBSCRIPTIONS TO NATURE 
. - Yearfy ae‘ ‘a a 28S, 
` Half-yearly . s.. e s. a 14s. 68 
Quarterly . . s s s > > 7S. 6d. 


To the Colonies,” United States, the Continent, and 
all places within the Postal Union :— 


è Yearly. . s. e e ge + 308. 6d 
Half-yearly . he., . . a 155. 6% 
Quarterly . . ss 1 ew BS 


Office: 29, Bedford Steet, Strand. 


DIARY OF SOCIETIES. 
LONDON 





MATHEMATICAL awone at 8.—New Form of the Equations determining 
the Foci and Directors of a Conic: Prof. Wolstenholme.—Apphcation of 
Elupti® Co-ordinat d Lagrange’ s Equations of Moton to Euler’s 
Problem of Two Ce re of Prof. Greenhill —Theorems in the 
Calenlus of tions with Applications : Mr. J. J. Walker.— pineal 
Saeed acted on by Gravity Gatnase Equation), 

—On the Motion of a Viscous Fluid 
SOCIETY oF Arts, at 8.30 —Benzene Colours: EA J Friswell. 
ROYAL INATITUTION, at 3 —Light as a Mode of Motion: Prof Tyndall. 
FRIDAY, APRIL 9. 
Rowand INSTITUTION, at 9.—The Coming of Age of the Origin of Species: 


Roya T icar Socmry, at 8, 
QUEKETT M ICROSCOPICAL CLUB, at 8. 
SATURDAY, APRIL ro. 
ROYAL INSTITUTION, at 3 —Art and Vision: James Suly 
PuysicaL Socrery, at 3—On the Human Eye as an Yautomatic Photo- 


meter: Wi A ` 
SUNDAY, APRIL 11. 
Sonpay. LECTURE Foglights at 4. — The Stage and the Drama in Relation 


to Society: Rev. J, P 
MONDAY, APRIL I% 
Gnocrarnicat SOCIETY, at 8 30.—Alasai and the Rovuma District of East 
Afnea’ Rev. J. C. Maples. 
SOCIETY OF ARTS, at 8. ase Decoration and Furniture: R, W. Edis. 


MEDICAL SOCIETY, at 
TUESDAY, APRIL 13 
ROYAL INSTITUTION, at 3.—Dogs and ‘the Problems connected with them: 
Prof. Huxley. 
ANTHROPOLOGICAL INSTITUTE, at 8—Notes on Vian, Burial Customs: 
Rev. Lorimer Fison.—-Notes on the Polynesian Race. C. Staniland Wake. 
Horricutrurar SOCIETY, at 1,—Scientlfic a S 
METROPOLITAN SCIENTIFIC ÅSSOCIATION, at 7. 
WEDNESDAY, ÅPRIL 14. $ 
GEOLOGICAL SOCIETY, at 8.—The Classıfication o Period by 
means the Mammalia: Prof. W. Boyd Dawkins, F.R.S.—Ferðe 
Islands , Notes n the Coal found at doy i AH Stokes.—On a 
New Theriodont Reptile (Cleiorhtsodon Twelvetr ) from 
the Permian upriferous Sandstones of k, negr Orenburg, 
in South-Eastern Russia: W, H. Twelvetrees, F. 
Socrrry oF ArTS, at 8.—Bookhndmg : H. B. Wheatley. 
Soeria OF TELEGRAPH ENGINEERS, at 8.—Note on some Effects produced 
the Immersion of Iron and Steel Wire in Acidulated Water’ Prof. D. 
Hughes -~Note on Prof. Hughes's Communication W Chandler 
Roberts, F.R.S.—On the Adhesion of Metals produced by Currents of 
Electricity. Augustus Stroh 
Royas Alicroscorican Socmry, at 8.—The Genus Ravenelia: Dr MI. C. 
Cooke.—-On the Development and Bero of Blood-vessels: G. 
Hoggan, MB, and F Hoggan „~On some New Species of 
tzschia : d. Orinar. —A ‘New Bens W. Webb. 
THURSDAY, Apxiv 15. 
ponr Stemry, at 8.30. 
Linwxan Socurry, at 8, on some New Aroidew, with Observahons on 
other known Forms: N. E. Brown —Mollusca of H M.S. Chali Enger 
Breeden. Part 5: Rev. x “Boog Watson.—On some Malformed Pear 
T Murie 
0 Be Socrery, at 8 —On the Lecture Illustration of Chemical Curves: 
Mulls. oor a the Analysis ofOrggnic Bodiesgcontaining Nitrogen: W, 


Roraz Dare at 3.—Light as a Mode of Motion: Prof. Tyndall. 
. FRIDAY, APRIL 16, 
RovaL INSTITUTION, at 9.— Marcus “Aurelius: M. Emest 
Society or Axrs, at 8,—Russia’s Influence over the fib of Central 
Asia during the Last Ten Years: Prof; Vambéry. 
SATURDAY, APRIL 17- 
ROYAL INSTITUTION, at 3.—Art ané Vimon: James Sully. e 


MICROSCORES and 
BALANCES as made by 
W. STONE, ° 
44, Glou Street, ef Blbofn 
{Late Maker to an eminent firm), are th® 


RL ANCE abet Dy E i ONE- PE 
to turnéo 
TWENTIETH OF A GRAIN: 
Price List of “Balgaces 
lustrated) post free, 








LIGHTNING CONDUCTORS, - 


i fact prec ovo Seas a bon dom 
of all appliances for the protection of ascription of building from the 
destructive effects of lightning. 


NEWAIE & CO.’S 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping parts of the worl 
success, is the most ee most Bee and Cheapest 

Conductor ever offered to tke public. 

It is simple in its application, no insulators being required, and ft costs 
only one shilling per foot for the standard = ie cae 1s safe m any storm. 
E 8. NEWALL & C0., 130, STRAND, W. 
$, WATERLOO Ki LIYER POOL, 

Siy ANDERSTON Koap, 1 SGOW. 

MANUFACTORY—GATESHEAD-ON-TYNE. 





WANTED, a a class MICROSCOPE - 


Grond kend) ith 2 r aal inah, and 4 inch, with or without Spectro- 
osopg a Pg For cash par- 
TAE Emol S 65, Barbican, K.C 


NOW READY; 
SECOND° EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPA ATUS; 


ILLUSTRATED, CLASSIFIED, DESCER TIW E. 
Demy 8o, 480 pp., Illustrated with 1,600 Woodcuts. | 
Most Complete andè Cheapest List of Apparatus. . 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, . 
LONDON, W.C. 








JAMES HOW & 00., : 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST., LONDON 


Lare OF 5, ST. BRIDE ST., AND 2, Fosra® Lane), 
HOW’S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP, ® 
Rock Sections and other Objects for tho Microscope. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY "COIL MAKER. 
PRICE LIST, FOUR STAMPS. 


55, SIDMOUTH STREET, LONDON, W.C. 


ADAM HILGER, 
Scientific Instrument Maker to ihe Royal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, otsdam, DC, &c. 
192, TOTTENHAM.» COURT ROAD, LONDON. 


Direct Vision S opes with adjustable slit and high dispersive pow 
in Brass Case for waistcoat pocket, price $T tto Ditto, large 2 and 
$2 10s. With Quartz Lenses, ros. oxtra. Ta for r Sradents, 
from £8 tor Dito; Pi a a erra and divided c, from $1 Half Prism 

pectroscopes h dispersive power equal to 15 of 60°, 
on Brass Seedy aih rieh modon complete in ġ Tice from £40. 
Hilgers Variable Power Prism for Spectral with 6 difterent 
pores from a from Ae light flint, price, in case, £3 IOS. 


pheromaters, in Morocco Case, from £5 toy 


Qn the rst of every Month. 
TRIMEN’S JOURNAL QF BOTANY, 
BRITISH AND FOREIGN. 
Néw Series. Edited by Jauus Barren, F.L.S., British Museum. 


- 





Cowrenrts.—Original Articles by legging Botanists —Extracts? and 
Notces of Books and Memoire Anicla ournals,—@otanical News.— 
Proceedings of Societies 


@nce xs. 3d. Subscription for One va payable h advance, rar 
e Londap : WEST, NEWMAN, & CO ag Se Hatton Garden, E.C. 
@e e . 


NOTICE OF. ee 
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«CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS; 
And every requirement for Science aee oei; Privato Study, or Business 


Illustrated Priced oe on Application. 


MOTTERSHEAD AND CO,, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


CHEMICAL, ASSAY, AND RDELION, 


: HYDROMETERS AND SACCHAROMETERS, 
STANDARD WEIGHTS & MEASURES. 
é ° Ei ESN ° 


; L. OERTLING, 


TURNMILL ST., FARRINGDON ST. STATION. 


è DRAPER’S INK (DICHROIC). 
° . THE NEW BLACK INK 


° DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Wnitng becomes a pleasure when this Ink is used. It has been ado 
dy the pinapa] Banla, Puble Offices, and Railway Companies throug! 


instantly Full Black. Flows easily from the arr 

ens, lotting-paper may at the 
u Is cleanly to use, and not hable toBlot. coment of writing, E 

© e Can be obtained in through M Barcray & Sons, Farring- 
don Street; W, Epwarps, Old F. Newexry & Sons. Newgate 
Sreet; Wx. Marner, London and aachane J, Austin & Co., Duke 











oo ane treet, Liverpool; and Sracy & Coox, Paternoste Row; and to be had of 
* all Statfonegs. 
w FS e BEWLEY & DRAPER (Limited), Dublin. 
$ `g. C TISLEY & Co, 
s i OPTICIANS, 
. 172 BROMPTON ROAD, S.W. 


(Close to South Kensington Museum). 


. THE PHONEIDOSCOPE 


An Testriment for OMe he Colan Flares oP Ligt Films under the 
o£ Sonorous Vibrations. 
Being a visible demonstration ce tke Ya etry and: Molecalát Motion of a 


Telephone Plate, 
The PHONEIDOSCOPE, with 3 Diss, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ras, ód. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes, 
F. Lists of Electrical and Acoustic Apparatus, with Drawings and 
viet Fiir tion of the Harmonograph, Post Free, sd. 


ROYAL POLYTECHNIC.—CLASSES for 
aene EDWARD B. AVELING, Dde, PLS London Unt 
versity Matriculation, rst and and B.Sc., Scientific M, B., 

Botany, Phynology, Chemistry. All thp work p 


DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific opinion given as to GENUINENESS, PURITY, 
aud VALU E. Bryce WRIGHT, go. Great Russell Street, London. 


DIAMONDS IN MATRIX. 
R, C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; Zlso Cut Precious Stones in all Colours. 
Precious Stones valued and bo ihe 
e ra, FRITH STREET, SOHO, W. 











and SORES, If 

ho Neck and Chest, it oures SORE 

THRSATS, *BRONCHITI® COUGHS and COLDS; and, for 

GOUT, RHEUMATISM, azå all Skin Digpasos it is unpqualigt, 
e e 


For’ BAD BREASTS, ORD ‘WOUNDS, 
effectually rubbed on 


NATURE 


\ 
[Apri 8, 1880 


OTTO WOLTERS,® ,' 


55, UP. MARYLEBONE ST., PORTLAND PL., LONDON, We 
MANUFACTURER OF 


ANALYTICAL AND BULLION BALANCES, 
SPECIALITY— , 
The New Improved Short-beamed Analytical Balances. 
PATRONISED BY THE UNIVERSITY OF SYDNEY. 
A Description explaining the principle of these Balances post fee on 
® apphicayien. 


THE SCIOPTICON 


CATALOGUES FREE, 


— 


THE SCIOPTICON COMPANY, 
15%) 
GRBAT 
f PORTLAND 
STREET, 
LONDON, W. 
SLIDES OF CRYPTO- 















MICROSCOPIC 


GAMS, LICHENS, HEPATICA, ALGH, FUNGI, &e —A lmited 
number of selected Shdes are now beng issued in the form of Fascicul. 


British Lichens, fasc. No. z 


» No. 1, now ready; 
British Hepatice, fasc. 1, d 


Freshwater Al; 
in progarmion, or List of S Species an 
Price apply to W Josnua, E irencester, or E. M. Horses, Esq. 
39 Arthur Road, Holloway, N., London. 
Residents in, or Visitors to, London can see Specimens at the latter 
address. The Fasciculi li already issued have been supplied to some of the 
principal Museums in the country 


W. WRAY, 
Optician, Manufacturer of Microscope and Telescope Object-Glasses, 
Eye Pieces, Sun and Star Diagonals, &. 
Estimates sent for all kinds of Mountings. 
Price Lists of Object-Glasses, &c , on application. 
LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 


THIN GRASS FOR MICROSCOPIC 
MOUNTING 





best quali Cycles, 6d, ounce ; Squares, 

(bon bee ee Ground edged’ Skye, We. per gross = ; also 

ounting Materials and Ob ects prepared {o o mounting CHAS, 
PT x31, High Streat, Stoke Newington, 





EAGLE INSURANCE COMPANY, 
79, PALL MALL. 
Fox LIVES ONLY. ESTABLISHED 1807. 
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Authorised English Edition by Jaums Tayror and Wiiuak E. are 
f the Owens College, Manchester. 


The present Bafa Te Translation contains the Authors latest Corrections 





and Additions, and has been printed under su) D 
Amongst the additions will be found the Author's Systematic of 
Analysts, an extended description of Bunsen's Flame Reactions, and the 
Reactions with Aluminium Plate proposed by Ross as a substitute for 
Gharcoal. 
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~ BENTLEY AND ‘TRIMEN’S MEDICINAL PLANTS. 


This work was originally designed to serve more especially as an illustrated botanical guide to ‘the Brigsh Pharmacopeia, the 


Pharmacopeia of India, and the W&rinacopeta of the United States of America. 


All the plants referred to in the first-name® volume 
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of the Matera 
Pharmaco 


edica of the Pharmacopeeia of the United States; and with a very few exceptions, all the official plants of the 
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The number: of species. figured is-3 
detail, and in stictly scientific but not very technical lan 


y but-many-more are alluded to. -The description of each- plant -has been-written- in full 


presupposing some kngwledge of botanical science in the 


reader. Under the heading Aabitat is embodied all necessary information relating to Geographical distribution, cultivation, time 


of flowering, varieties, &g,., also notes on allied species, nomenclature, and noteworthy points of structure, 


The parts or 


roducts, official and not official, wfth -their pharmaceutical and common names, are given; the Collection, Preparation, and 
mmerce of the drags or substances, with their general description and composition, are treated of in full detail; and some 


observations are made on Aflulterations and Substitutions. In 
and much discrimination have berg exercised to give as full a summary as possible of those diseases in which particular drigs Rave 
f tho in whigh they have been regarded as useful—and also of others in which they seem worthy 


«e been fougd of especial vajue-eo 


e section devoted to Madicinal Properties and Uses, great care 


, off more extended tral than they have hitherto received in this country. The Medicinal Properties of plants hawe, when n&tessary, 


been supplemented by some notice of their economical uses, 
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ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT S.E. 

Tho SUMMER SESSION will commence on May ist. Students enter- 
ing in the Summer are eligible to compete for the Natural Science Scholar- 
aie of £60 and 10 to be to be awarded in October. Special Classes are held to 

atriculatlon, Prel: Scientific and 1st M.B., Examina- 
tions of the Dae of London ere are numerous Prires ane 
Scholarships, and all appointments are open to Students without c 
Several ical Practitioners in the neighbourhood receive Students 





residence and supervision, and a register of inspected and approved lodgings 
is kept in the Secretary's office. 

Prosp and all particulars may be obtained from the Secretary, Dr. 
Giese. 


W. MORD, M D., Dean. 
PUBLIC ANALYST.—The Justices of the 


foe has for the pee of Glamo: are prepared to receive Applications 
ty qualified who deire to fill the post Me Puble 
‘Analyst For i for the ‘ounty, which is vacant.—Applications, with testimo- 
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T MANSEL FRANKLIN, Clerk of the Peace. 
Bridgend, March goth, 1880. 
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INSTITUTE for the ADVANCEMENT 


OF TECHNICAL EDUCATION. 


By kind permission of the Gresham Committee the Offices of this Institute 
have been transferred to Gresham College, Basinghall Street, E.C., to which 
address all communications connected with the Institute should be forwarded. 
PHILIP MAGNUS, B Sc, B.A, 

-Director and Secretary. 
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SENT PACKED FOR £r. 
ILLUSTRATED CATALOGUE FREE. 


JOHN BROWNING, 63, Strand, London, W.C. 





UNIVERSITY OF ST. ANDREWS. 


Applications for the Chair of Natural and Experimental Philosophy, now 
Vacant, will be received up to rst July next. ‘The Court, at its last meeti. 
resolved to meet, for the purpose of making a new Appointment, on a, 


By Order of Uni 
e SARTE GRACE, Secretary. 
St. Andrews, 6th April, 1880. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, W. 


Rosurr Henry Scorr, E 7M A, F.R.S., will on Tuesday next, 
A ril ao; at 3 o'clock, begin a È Four Lectures on the Wind and 
eat! 


y Y 
Subscription to this Course, Half-a-Gulher; to all te Courses in the 
Season, wo Gujneas 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE'S HALL, Langha Place, each S AY 
AFTERNOON, commencing at Four o'èlock precisely, e unday, 
April 18.—Mispy Onate, on pora Trade i in Egucation.””g- Members’ 
Annual SübecripHon, r one Shiling at the Door—-One enny, Six- 
pence and (reserred seats) 





The LIVERPOOL SCHOOL -BOARD re- 
quire immediately the services of an acti tic NS MAN 
as SECOND ISTANT SCIENCE D STRATOR ın con- 
nection with the Instruction in Mechanics and Womestie Economy (New 
Code, Art. 2r} given in thelr Schools. One with experience in tea 

Classes Elemen! Schools, and some peacceal knowledge or 
fs yoan T Physics RA mistry, will be erred. , 100 
rs to ay on le with extra annual payments of 
3, TEzo ÉIL if applicant ‘holds Science and Art Certificates and Lont 
Ton niversity distinctions. Applications stating age, qualifications, 
nud experience, to be sent in at once to 
EDWARD M. RAN, E, Clerk to the Board. 
School Board Offices, Liverpool, rath Apnl, 18 


RAY SOCIETY’S BOOKS. - 


COMPLETE SET FROM 1854 TO 1873 35 vors 
Apply to J. B. DAN: CER, 43, Cross Street, 


SLR JOSIAH MASON’SeCQLLEGE OF 
SCIENCE, cour NEA 


The Trustees of the College desire to ‘ve Appl tions of (Candidates 
fork meine posts $ D emonskator m Bic in Biol and onstrator in Physics. 
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Me, S. ALLPORT, Curator, at Ms he Bane Bs 
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MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awardeg fore Excellence, Variety, &e. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


NEW ATHENZUM CLUB, 26, Suffolk 


Street, Pall Mall, S.W., for Members@of Scientific Societies and 

Graduates of Universities. Limited to 1,000 Members. The fourth 
Members to complete the Club are now being admitted. Number 
of Members, January 1880, 850. J. LOGAN LOBLEY, Secretary 


HOFWYL SCHOOL, * HOFWYL, 
BERNE, SWITZERLAND, founded b 
LENBERG, offers sound Mstruction in ancient, but especially in 
the modem, Jangna; Sera ty and natoral sciences. 

For Prospectus el fe farther part cae agpi | to Dr. LEONHARD SCHMITZ, 

LL.D , 26, Belsize Park Gardem, » Londo: W., og to the Head-Master, 

air A. l ANDKESEN, Hofwy 
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THE LONDON LIBRARY, 
12, ST. JAMES’S SQUARE, SW. 


President. 
e himas Gons Esq. 
° kar of Carnarvon, Lai aon Earl of Rosebery. 
Committee, 
Sir James Alderson, F. W., Burton, Esq., Rev. Canon Cheetham, TE 
Cony bear: pr, W. Conrthope, Esq., Sur Peder 1 Elhot, Rev. É. E. 
Entceart, eee, Ea’, Sydney » Esq., Prof, Gladstone, 
Dr. J. J Dai Co M. y cele Esq, Rev. Stanley 
Larss niet D, atkiss 


oyd, Es, H. Maxwe Lyte, Em., l» James 
e Cotter Monson, Esg. Ear! of orley, Rev. Mark Pattison, Dr 
F. Pollock, Esq., Rev. Dr. ont hog) Herbert Spencer, Esq., Leslie 
en, 


° The he Library é contains coo Volumes of F Ancient and Modern Literature, 
ption, 43 a year, or £2 with Entrance Feo of 
ot tens (rose G26. TRifteen olumes are allowed to Country and 
8 Town Members. 
Catalogue, eto edition, 1875 G, o62 pp.), price 16s ; to Members, ras. 
* Promectuves on appMation. 
ROBERT HARRISON, Secretary and Librarian. 
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CALS TETY; from 867 ta 1079, of which 8 8 volumes 1 7x to 3 

ound in LO , A. am’s 

s Faversham, Kent. me PPY my, 
C. F. GAUSS. 


The grandchildren of the late C. F. GAUSS, of Gottingen, propose to 
publish— 
1) A biographical sketch. 
2) Letters of interest not embodied in the sketch. 
A review of his works some eminent mathematician, They 
be glad to have the ‘oan of any of Gauss’s letters, or a statement of the 
ebay (or copies of them) will be furnished, 


on Gi proposed work. 
‘les, X kisoi U.S.A. 


terms on which the original 
also any other information beann 
Address Ropzer Gauss, St. 
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ROCKS, 
FOSSILS, 
COLLECTIONS FOR TEACHING PURPOSES, from £2 as. 
ELEMENTARY COLLECTIONS from 4s, 
SINGLE SPECIMENS from 6d. ° A 
PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues free. 
SAMUEL HENSON, 
77 (Late 1132), STRAND, LONDON, 
. 


o A fagy select pieces of Japanese Enamels and Porcelain 


MINERALOGY AND GEOLOGY. 
COLLECTIONS OF 200 SPECAMENS IN CABINETS, 


Specially adaptei for Students and Teachers, price 423. ‘ 


Smaller Collections at sama rate. These Collections are used with success 
by naarly all teow ence igs ım the United Kingdom, Single 


Specimens an 
e JAMES, R. GREGORY, 
Geologists’ bosko and Miseum, 88, Charlotte Street, Fitzroy Sqare, 
See new Lists @f ee new List of Apgpratus, se Besgbhupeders 
years in London. 
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Readmg Rooms open from Ten to Half-past Six ~ 


LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIS#*S 
STUDIO, 17, ANN STREET, BIRMINGHAM. R 


T.B has last week sent to his subscribers’: specimens of tle Confervoid 
Alga. Chatoshora elegans, with drawing and description. He has also 
sent out Diatoms, Oscillatoria, Amabs, Volvox glodator, Predericelle 
sultana, Syxcheta Baltica, &e 

Weekly announcements wil be mgde in this place of organiems T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free. 
Twenty-six Tubes in coube of Six Months for Subscription of £1 18. 
Price List of Specimens on application, with stamped addressed envelope. 
PorTFOLIO oF Drawincs, No. I and a, One SHILLING EACH. 


EDUCATION.—Rev. W. TUCK WE , late 
Head Master of Taunton College School, and Fellow of ew College, 
oaee: takes a few Boys as PUPILS.—Address Stockton Rectory, near 

ug 
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ROYAL POLYTECHNIC.—CLASSES for 
the preparation of Students for University Examinations ®under the 
direcnon of EDWARD B. AVELING, D.Sc., F. LS. Londona Uni 








versity Matriculation, 1st and snd B.Sc., 
Botany, Physiology, All the work practical. 
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December 25, 1878 —Address, stating price, LIBRARIAN, Liverpool 
Library, Lyceum, Liverpool 


GEOLOGY, &c.—Collector’s Field Appara- 


tus (complete, Brice, ae consists. oF imy oved Wallet or Bag (gured 
and d Jescibed, see Hammer, Holder and 

stran (Loan aitia nat arr 1 Oey site Pouch on Waist-strap, con- 
tainng Chisel, Clinometer, Compass, Forceps, Acid and Bottle in 
Boxwood sre Lens, ore, ote-book and Pencil, Labels, Wool 
Soft Paper, Chi Boxes, & er be hed 


separately | Cafections of rota sass or Minerals, m Cacia 








Ee oan ae jie an, oe Pato de, Bag so do on ipenn 
and localities “Th Scientific Pocket Cabinet 
Senes” com 220 -Specimens complete, 22s, 6d The Miner's 
Assocation Hal Set of Blowpipe Apparatus.—Sole Agent, 
THOMAS "DOWNING, Grotocisr, &c., 38, Whiskin Street, 
London, E. 





LONDON CLAY FOSSILS. 
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acinar Teeth, Vertebræ, Crustaceans, &c., offered at gs per roo assorted, 
t not named. 


W.H SHRUBSOLE, F.G.S., Sheerness-on-Sea 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Speamens of thé above ; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 
zz, FRITH STREET, SOHO, W. 
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LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language. pouta, Piterature, 
Science, Art, Varieties, Notes. Price 4d., booksellers, and at 
the railway bookstalls. Office, 37, Southampton ee Strand, W.C. 
AISE: Journal Française pour 
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bureaux, 37, Southampton Street, Strand, W.C. 


FE Ta an et aux gares S der chemins 
LA SEMAINE FRANCAISE.—“‘La piece Fran- 
* has beon ht out in London for the benefit of those English 
readers who may to study contemporary French from all of 
view, instead of aking theis ing to one particular c print. 
© It certainly merits success.” 





LA SEM E FRANÇAISE. — The numbers before 
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A WGE LSS FOUR STAMPS. 

















55, SIDM@UPH SEREET, L@NDQN, WG « 
e 
° ° ° b 


OTTO WOLTERS,” - 


ss, UP. MARYLEBONE ST., PORTLAND PL, ea 


MANUFACTURER OF 


ANALYTICAL AND BULLION BALANCES, 
SPECIALITY— @ 


The New Improved Short-beamed Analytical Balances, 


PATRONISED BY THE UNIVERSITY oF SYDNEY. 
A Description explaining thy principle of these Balances post fee on 
_ =pphcasion. 5 











THE SCIOPTICON 


CATALOGUES FREE, ` 


THE SCIOPTICON COMPANY, 
15%, . 
GREAT 
PORTEAND 
STREET, 


LONDON, W. 
STEINHEIL’S 









“APLANATISOHE LOUPEN,” 


NEW COMBINED ACHROMATIC TRIPLET 
MAGNIFYING LENSES, 
MOUNTED FOR THE POCKET. 


These Lenses are constructed so as to be used at a great Focal Distance from 


the Object, and they give marvellous definition over the whole field. 


LINEAR MAGNIFYING POWERS, s}, 8, 12, 16, AND 24 TIMES. 


Prices, 18s. for first-mentioned Power, and iss. each the four last, 
Per post, Sixpence extra. 


ect E pve extant, 


Nors —For all Microgopic Examinations they are found to be the most 


MURRAY & HEATH, 60, Jen ermyn Street, andor 8. W. 











DARTON’S COMBINED 


CLOCK-BAROMETER, 
In carved oak frame, 


P Self ering Day and Night Thermometer, in 
Japann qaan; with Maguet for out-door purposes, 


New Niderated List of various Designs in Clock- 
Barometers and Thermometers, post = on applica- 
tion, 


The Trade sufpiied. 
F. DARTON & CO., 
45 St John Street, West Smithfield. 





THOMAS D. RUSSELL’S 
NATURAL, HISTORY STORES, * 
48, ESSEX STREET, STRAND, W. 
Students and others are invited to ee fha Collections ya British and 


Foreign Shells, Corals, Zoophyten re Anneli Crustacea, a 
Minerals, Fossils, Rock Speen hnigreacome le ag pee So 
Cabmets, Geologist’s ammers, rays, 


Tablets, Glass Slps, Micro- Thin Class, Canada da Ba lee Marine eis and 
other requisites for ne eres and Bicgoscopist. 


- Catalogues Post Free. 





ny a Gortain Cure for all Disorders of the LIVER, STOMACH 
AND B@WELS, è A Great PURIFIER ofethe BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, ani is unegtfalled in Female Complaints. 


7 ° = ° 


o* aw. 


“ye i l N 
é = e. 


J 
April 18, 8880) NATURE ae exci 
, Few W. LADD & CO, 
i SCIENTIFIC INSTRUMENT MANUFACTURERS, f 
\ se . (By Appointment to the Royal Institution of Great Britain), 


II AND 12, BEAK STREET, REGENT STREET, wW. 


WIPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately avaiable in sg% condition ot the atmosphere, 
LADD‘ 'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC AS usa. 
“ . ? k : i Physical Apparatus of cvery Description. ‘peg 
° ILLUSTRATED CATALOGUE; SIXPENCE. EEE 
e 





gi PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


tel nek Beis of Physical A LANTERNS, and LLANTERN ee for Rone the LECTURES, with Terms of Hire. Piast free. 

mplete o Apparatus for Science Primers and e ysical Text-boo! in use in Sclpols and Colhges. ~ 

Siemens and Gramme Dynamo Machines and Tarpa tor, i 
Schools supplied with Apparatus as per Science Art begs ents” Requirements in the Sections of Light, Host, Sound, and Electricity. 


Electiic Sugnals for Houses, Hotels, &c , Colliery Signals, Lightning uctors, Gower and other Patent TelepMones. ‘ 
. EDWARD PATERSQWS, 
bad ELECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANGFA CTURER, . . : 
. h BEDFORD. COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY'S INN ROAD. ` ` * ° 


Mlngirated Catalogue of Electrical Apparatus, Part i , post free, 6 Stamps, Ditto, Electric Signpls, Part 2, post free, 6 Stamps, 
NOTICE OF REMOVAL.—On and after May 1st, 1880, our business will be removed to 76, Little Britain, E.C. 





° E e Just published, in Medium 8vo, price 25s. e e 


BARLY MAN oN BRITAIN, ° 
HIS PLACE IN THE TERTIARY PERIOD.. 


By W. BOYD DAWKINS, M.A. F.R.S, F.G.S., &c., ei 
Curator of the Manchester Museum’ and Professor of Geology and Palæontology in Owens College, Manchester, ° i . 
f g . With numerous Illustrations. e? . 
‘ BY THE SAME AUTHOR, . oY +e 


CAVE-HUNTING.. * +.. 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS . 
OF EUROPE. 
With Illustrations, Medium 8vo, 215. 
“ An admirable résumé of the important results obtained of late years by the exploration of the contents of caverns in various 


parts of Europe.” — Westminster Review.,  * 
MACMILLAN & CO., LONDON. 








NOW READY, 
Je ORME & CO» " SECOND EDITION, 
MANUFACTURERS AND IMPORTERS OF. GR | F F I N' S 
SEEDERS APPARATUS 
ie CHEMICAL HANDICRAFT. 
° CHEMICALS. PRICE 4, yd. POST FREE. 
Sopz Acunts ror HicxLey’s Parent Tzrermones, | A CATALOGUE OF CHEMICAL APPARATUS: 
Price 50s. per Pair, Cash with Order, ` ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Price Lists sent on receipt of Three Stamps for Postage. Demy Bro, 480 pp., Illustrated with 1,600 Woodcuts, 
For Trade Terms inclose Business Card, Most Complete and Cheapest List of Apparatus. 
° argue ae OHN J. GRIBFIN skp SONS, 22, GARRICK STREET, 
65, BARBICAN, LONDON, Ec. |100 LONDON, WC. 
{ EAGLE INSURANCE COMPANY, Ot set of every Monill lise Bizpaics 
= 79, PALL MALL. THE ENTOMOLOGIST: 
SEEMET Pe Luves ONLY. ESTABLISHED 1807. AN ILLUSTRATED JOURNAL F BRITISH ENTOMOLOGY. 
ome ome see coa mee tee m wee ALARSA Edited by JouN Sasa 
Also a Subscribed Capital of more than... 1,500,000 » Assis fh e e 
eR, Prospectuses, and Forma m may bo isda a the Offic, or fraa ane FREDERICK seus a % | Pye re Pownr, M. D. 
H GEORGE SLUT Te Aa aa Epwaxp A. Frrcu, F.L.S. Jenner Wri, F.L.S. 


z F. BuchAxaN WHITE, AL D. 
early i Octo! . . Articl well-kn Entomolo 1l branches of thi 
Toba published "a ber. p . Sco: en Tnsects La iets or beasts 1o farm jor Garden; Notes oa s 
STUDIES on FERMENTATION? `The Habits, Life-Histories ; occurrence of Rarities Be- ; there are monthly lists 


Diseases -of Beer: uses Pre ending of Duplicates and 

By In PASTEPR. A auses amid a oars sate in a, hen with Numerous WOODCUT ILLUSTRATIONS, Sohe printing of which especial 

Notes, Illustrations, &c. By F, FAULKNER D. C. Rome, BA aan 1s gyon, and occasional a ance ee ae aa 
vo. HED PLA’ 


. MACMILLAN & CO., LONDON. - ne SIMPKIN, MARSHALL, & co., om uel ' Hall Court. 
at y i . e* e we s s = : 
à $ . ‘ e cd A s . ` 


. 


J, | 
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= RAPID PHOTOGRAPHY: 


The “ ENGINEER'S” Set of Photographic Apparatus to take pictures, 64 X 48, for £9 Iag.” the 
* DRAWING-ROOM ” Set, to take pictures 5 X 4, for £10 58. These Sets are complete with Swan's 
Sensitive Plates, the necessary Solutions, and Instructions. Swan’s Plates are so é¢asy and simple to 
manipulate, ae any infeJigent youth can almost immediately take the most exquisite photographs, without 


e 
o™ ap. 


staining the nee using poisonous chemicals, These and other Sets, viz,, the “TOURIST,” 4% 15s, . 


and UGBY,” £3 55 together with every requisite for photographic work, supplied by 


MAWSON AND SWAN, a 


Importers of, arid Dealers in, Chemical, Electrical, Photographic, and Scientific 
° . ` Apparatus, 


~ NEWCASTLE- ON-TYNE. ° 


“MESSRS. MACMILLAN AND CO. 5 
' ANNOUNCEMENTS. e 


Francis Deak: eee. Statesman. A Memoir.: With Preface by M. E. Grant Durr, M.P. 
With Portrait, 8vo. 





. The History of the English People. “By Joun RıcmarD Green. Fourthand concluding Volume, 


. Mayi in Archæology. By C. T. Newron, C.B., Ph.D., D.C.L., LL.D., Keeper of Greek and Roman 


Aptiquities in the British Museum, 8vo. 


* Taxt- -Book, Systematic and rractical, of the Physiological Chemistry of the Animal 
Body. BE Prot ARTHUR GAMGEE, F.R.S, With Illustrations, -8vo. Vol. I. shortly, 


A Treatise on Comparative Embryology. By F. M. Barrour, F.R.S. With Illustrations. 8vo, 


Text-Book of Geology. By Arcuipatp GEIE, F.R.S., Professor of Geology in the University of 
Edinburgh. With Illustrations. Medium 8vo, 


Anthropology: An Introduction to the Study of Man. By E. B. TYLOR, F.R.S. With numerous 
Illustrations, Crown 8yvo. ‘ 


Mathematical Papers. By Prof. W. K. Currorn, F.R.S. 8vo. 

Preventive Medicine. By Dr. B. W. Ricuarpson, F.R.S, Be 
The Bible and Science. By T. Lauper Brunton, M.D., F.R.S. With Illustrations. Crown 8vo. 
Care of. the Insane. By J. C. Buca, M.D., F.R.S., late Lord Chancellor's Visitor of Lunatics. 


Crown 8yvo. 
MACMILLAN & CO., LONDON, e . $ ka 





_ NOW READY, PRICE 2s. 6d. . 
NEW VOLUME OF “NATURE” SERIES. 


DEGENERATION: 


. A CHAPTER IN DARWINISM. 
By Professos E. RAY LANKESTER, F.R.S. Fellow o& Exeter monees, Oxford. 
ee eee a London: MACMILLAN’ & CQ.” 


Printed by B. Crgv, Sons, anp TAYLOR At 7 and 8, B: t Hill, Q Qusan Victoria, Street, In tha C of Lo 
& MACsILL gw AND Co., ate dmi, 2 wot Hae Covent Garden. A era eas ne 
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.° KING'S COLLEGE, 





? . 
. A WEEKLY ILLUSTRATED JOURNAL OF „SCIENCE 


“ To the solid ground i s ° 
Of Nature trusts the mind whick builds for aye.” — WORDSWORTH 
° 
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ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, S B 

The SUMMER SESSION will commence on May ast. 
ing in the Summer are eligible to compete for the 
ships of {60 and 40 to be awarded in Oct 
prepare for the Matriculation, Prehmin: ent and ıt M.B Examina- 
tions of the University of "Londen. ere are numerous Prizes and 
Soliolarshipa; an: and all appointments are opan to to Studenta without = 

edical Practitioners in the ae bourhood receive Students 

residence and supervision, and a register inspected and approved lodgings 
is kept in the Secretary's office. 

Prospectus and all particulars may be obtained fom the Secretary, Dr. 


GILLESPIE. 
W. M. “or, M.D., Dean. 


ENTOMOLOGICAL SOCIETY OF 


LONDON. 

The COUNCIL of the above Seay has been authorised by Miss G. 
ORMEROD to offer the two followin wing Eriaes 

45 for the best Essay on the Early, Sages of the Life-history of Sitones 
lineatus, $ crinitus, or other Injurious Species commonly known by thə 
name of “Pea Weevil” This y to give information respecting 
season of the year and the locality of oviposition, food of the larva, with 
locality and dati uration of larval and pu stages, and best methods of 
prevention. 

%5 for the best Essay on Methods of Prevention or Remedy for Insect 
Attacks upon Pine or Fir Plantations, with special reference to Weevils or 
Sawfles. A short life-history of the insect or insects selected for observation 
will be required 

The Essays to be accompanied by specimens and any practical information 
bearing on the subject, such as increase of tho insects through neglect, the 
presence of Weeds, the state of the weather, the non-removal of infested 
timber, &c The prizes to ba awarded according to the practical utility of 
the Essay. Thesame observer may compete for both prizes Papers and 

W to be sent to the SzcreTary of the Entomological Society, rz, 
rie Street, Cavendish Square, on or before November rst, 188r. 
Signed, President, 


pinto enter- 


Special re Hine a held to 





W. 
“TOUN LUBBOCK, 
WM. L. DISTANT, 


ONDON. 


a Course of Lectures on 


Prof W.G ABAMS, MA, F.RS., will gr 
on Fridays, at 10.20 


Electrical Measurement in relation to Telegraphy,” 
am, on FRIDAY, the e3rd inst. 

‘Thege will also be a Practical Class on the same aubject on Tuesdays, at 
1rn4g%m Fee for each Course, £2 as. 


NEW ATHENAUM CLUB, 26, Suffolk 
Street, Pall Mall, S.W., for Members of Scientific Societies and 
Graduates of Umversities. Iimited to 1,000 Members, The foweth 
250 Members to complete the Club are now being admitted Number 
of Members, January 1880, 85. J LOGAN LOBLEY, Secretary. 


SUNDAY LECTURE SOCIETY.—LEC.- 
TURES at ST. GEORGE'S HALL, Place, each SUNDAY 
AFTERNOON, commencing at Four o’clock ae y, 
April 95.—-Anprgw Wrison, Esq.. Ph.D.@F. RSE, cer 

Zoology and Com ive ‘Anatomy in the Edinburgh M 
Ee, oe “ ThegRelation of Science to Religion.” — Four Lecture! 
‘The Influences and Tenchmgs of Modeni #Biology.”” —Members 
Annual Subscription, £r. Payment at the Door—Ono Ponny, Sıx- 
pence and (reserved seats) One PA 








{All Rights are Reserved. 


BROWNING S ANEROJDS. 





Watch-form Aneroid in Gilt or Nickelised Case 
Best Watch-form Aneroi 


Iilnstrated Catalogue of Meteorological Instruments sent post free 
JOHN BROWNING, 63, Strand, London, W.C. 


CITY AND GUILDS OF LONDON 
INSTITUTE for the ADVANCEMENT 


OF TECHNICAL EDUCATION. 


The Executive Committee of this Institute are prepared to award a 
iet aben of Frea Rene zons to the Classes in Practical Fine iang 
in Metallurgy, held in s College, London, under the direction of Prof 
P. H. Delamotte and Prof, K. Hunengton | 4 

In the selection of Can for admission, preference will be given to 
Apprentices, Designers, and Artistic Tradesmen. 

the King's College Term commences cn Thursday, April sth. 

Further particulars with respect to these Courses can‘ be obtained from 
J. W. CUNNINGHAM, Esq , Secretary, King's s College, Lendon. 

Applications for admission to be sent to City and Guilds of London 


Institute, Gresham Dlegar E Cc 
HILIP MAGNUS,” Birector and Secretary 


ROYAL POLYTECHNIC IC.—CLASS¥S for 
the preparatign of Students for University Examinationg, under the 











direction of TARD B: A ELING; ees F. oe i ondon Uni- 
versity Mamieniaon. si rst and an Ce eluminary tific M.B., 
Botany, Physiology, Chenfistry. All nierock practical, 





WANTED, SECOND-H4NQ.—The Equa? 


torial Mounting of an 8}-inch Reflector,—Address W E. MARTIN, 
Moorfields, Hereford. e 


RAY SOCIET BOOKS. 
COMPLETE SET FROM 4h TQ 187% 95 OLS» 





. Apply to J. B. DANCER. 43, Street, 
. e on m e eN ` e 
s r , 
s 2 
s 
. . 
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MICROSCOPIC OBJECTS 
- Ot ettherlative perfection, illustrating Histology, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 
Prise Medal awarded Sor’ Excellence, Lardy, bx A 
EDMUND WHEELER, 481° “Reflngton Road, Holloway, London, N. 


ROYAL BOCZETY of LITERATURE.— 
The General Anniversary Meeting of the Sore for the Election of 
the President, Vice-Presidents, Council, Mnd Officers, for the ensuing 
year, and for other business, will be held on WEDNESDAY, the 28th 





instant, at the Society’s House, 4, St. Martin’s Place. ‘Trafalgar Square. 
The Chair will be taken at -past 4 o'clock precisely. 
April, 1880. W. S. W. VAUX, Secretary. 


HOFWYL SCHOOL, HOFWYL, 

BERNE, SWITZERLAND, founded 

> LENBERG, offers sound instruction in the ancient, but especially in 
the modern, | Jan , mathomatı d natural smences. 


i 1 " 
® D D. Be Se Belsize Park furthag parapy yo London, X Dedno pa PENT PRE 
P F. AnprxseEN, Hofwyl. 
° LIVING DIATOMS. 


The wonderful Bactllaria foradoža; which continually extends and 
e oses up In a most extraordinary 
ó Alig Pleuresigxa piper ret and others. Tubes, 1s. post free. 


r ® W. SHRUBSOLE, Jun, Sheerness-on-Sea. 


TO CURATORS AND OTHERS.—W. H. 
SHRUBSOLE, F G.S., Sheerness-on-Sea, offers for Sale, together or 


4 near 
EMANUEL DE FEL- 








separately a number of, ee chi d 
the Lorton Clay, including Cheara, Crocodiles Falaophin A pa 
s arius longipennis, Arupi ZiC-34C, igh Crani a, &c., &c, An mspec- 
my e o “onis invited. 
® . 
MINERALS, 
Bee eee oe eee ROCKS, 
- an N . FOSSILS. 
° COLLECTIONS FƏR TEACHING PURPOSES, from £2 23. 
ELEMENTARY COLLECTIONS from 4s. 
O SINGLE SPECIMENS from 6d. 
e ° 
* PRIVATE LESSON 8 AND EVENING CLASSEB. 


Catalogues free. 


SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, 


A few select pieces of Japanese Enamels and Porcelain, 


ete 


MINERALOGY AND GEOLOGY, 
COLLECTIONS OF 200 SPECIMENS IN CABINETS, 
Specially adapted for Students and Teachers, price 425, 
Smaller Collections at same rate. These Collections are used with success 


by nearly all geological science teachers m the United Kingdom, Single 
Speaamens and every requisite of 


JAMES R. GREGORY, 
Geologists’ Repository and Museum, 88, Charlotte Street, Fitzroy Square. 
See new Lists of Collections, new List of Apparatus, &c. Established as 
years in London. 


GEOLOGY, &c.—Collector’s Field Appara- 
tus (çomplete, prce ars.) ae of impreved Wallet or Bag (fi d 
and descri seo ‘ Practical Yammer Holder and Waist 
strap (Loan Eetubiace pattern, ooo pys Pouch on Waist-strap, con- 
tuning Chisel, piane, Compass, Forceps, Acid and Bottie in 

Boxwood Case, Lens, Measthe, „ Note-book and Pencil, Labels, Wool, 
Soft faar Chip Boxes, &c. Any of the above articles may be had 
seperately. ctions of Foinls, Rocks, or Maserals, in Cabinets :— 
so characteristic Spe@imens, Tos. ; 100 do., 
428 5 500 dos 45 Larger and superior —50 

reve ats p 4an 5 T80 do., Gon; 200 do., Sos. j do gio: Names 


and Ikah feed. 8The Popular Scents, cket Cabinet 
eae Spe cimens complete, ae, 


Miner's 
As alf. Tet of Blowpipe Tek More —Sole Agent, 
FROMAS DOWNING, GroLocisr, &c, 38, Whiskin Street, 
London, E. 


DIAMONDS IN MATRIX. 
R. C.“NOCKOLD, Diamo ee Oriental Stone Cutter and Dealer, has 
for sale Specimens ofthe above ; also Cut Precious Stones in all Colours. 
a es evius Ston& valued and bought. 
Sa, TRUH STREET, arene wW. 
. 





zos. , 150 do, 30s. } 200 do., 





LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S afd econ da 
_ STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B. “has last week sent to his sabacriberj the spawn of Perch,” with 
drawing and description. He has also sent ouf Crayfish, ConoMr/ns volvot, 
Asplanchna Braphicel Brachionus nrceolaris, Ecistes orystaliina, 
Limuuas ceratophylti, Sc. 

Weekly announcements wil be gr in this place of organiims T. B. 
is supplying. 


Specimen Tube, ane Shilling, post-free. 
Twenty-six Tubes in courge of Six Months for Subscription ef $3 15. 
Price List of Specimens on application, with stamped addressed envelope. 

PorrroLio oF Drawinas, No, x and a, Owe Suintine Eacn. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLLECTIONS to illustrate the above Sciences at 
the following prices :—~ 
50 Minerals, Fossils, or Rocks, in Mahogany Case mnih Lock e 
and Key, scientifically arranged... Ht 
Ico do. do . 1 do.. N 


o o 

o o 
200 do. do. do.. o o 
N.B —These Collections obtained the ONLY Prize Medal fd! Natural 
History Collections at the Exhibition of 1872. 


BRYCE-WRIGHT, , 
Mineralogist, and Expert in Gems and Precious Stores, 
go, GREAT RUSSELL STREET, LONDON, W.C. 


THE QUARTERLY REVIEW. 
No. 298, will be published on SATURDAY, April 24th. ` 
CONTENTS. 
I.—DAVID HUME. 
IL—THE ENGLISH FLOWER-GARDEN. 
IlL.—THE MARQUESS WELLESLEY. 
IV._THE BOOK OF COMMON PRAYE 
V.-MEMOIRS OF MADAME DE REMUSA 
- VI.—THE CHINESE IN CENIRAL ASIA. 
VII.—THE TAXATION OF INDIA. 
VIIL—THE SLAVONIC MENACE TO EUROPE. 
IX.—THE CONSERVATIVE DEFEAT. 
JOHN MURRAY, Albemarle Street 
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Prick 1s, MONTHLY, 


MACMILLAN” S MAGAZINE 


FOR MAY, 1880. 
CONTENTS. 
m= “Hl, at will ut Bet when He May.” By Mrs. Oliphant. Chapters 
2.— Our London Correspondent” By T Wemyss Reid. 
3-—‘‘ An Escape for Life from a Fijian Cyclone.” 
4-—‘* The Book of Dumbartonshire.” By J. Scott K: 
5 Staley s Life near Sperzia, his Death and Basta” By H. Euxt a 


6.—“ Dr Channing, the Abolitionist,” A me Thos Hughes, gc 
= Rg cree or, Shakspere n Bengal 2 Harold Littledale 
— The Liberal Mabority ete ames R. Thursfield. 
ILLAN & CO., LONDON. 





NORTH BRITISH AGRICULTURIST 


is the onl icultural Journal In Scotland, and circulates extensively 
amongst Cais Proprietors, Factors, Farmers, Farm-bailifig, and others. 
interested in the management of Janded property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST 1 us pubhshed every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal Briush 
and Insh Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. . 

The Veterinary Departme® ıs edited @y one of the leadyng Veterinariaks * 
in the country, and 1s invaluable to the breeder and feeder as a guide to the 


of animals, gnd ther treatment when labo: under disease. 
Fall Reports are given of the Meetings of the Royal Agneultural Society 
of En lend, the Royal cultural Society of I di the Highland and 


tural Society of tlend, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain and 
lan 


d 
For Ax Advertisers addressing themselves # Farmers a better medium does 


not eaist 
Taos 3a. St 314. Annual Subscription, payable in advance, 145, 
77: treet, 


Ponoiee Orders ig Stet, Edingurgh. Anderson, Jun., Edinburgh 


3 EsTABLISHED 1843. 





is dapis published 
THE. „GEOL LOEICAL ANTIQUITY OF 


e INSECTS. : 


ote . GOSS, F.L S, EGS, &c 
e jo VAN VOORST, et, Paternoster Row. 


- oe 












































TIME. Bnd SPACE: a Metaphysical Essay. 
SHADWORTH H HUDGSON. 8vo 363. 


2—ACl 
The THEORY PRACTICE: an Ethical 


Enquiry. By the same Author. 2 vols., 8yo. 245. 
, $ e 3 —SYSTEM. 
The PHILOSOPH ob REFLECTION. 
By the same Author. 2 vols , 8vo. ars. 


London. LONGMANS & CO. 





On the ret of every Month. 
TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series, Edited by Jamas Brirrren, F.L.S, Br.tish Museum. 
Conrgnts.~-Onginal Aiticles by leading Botanists —Extracts, and 
Nouces AF Books and Memours.—Artcles in Journals.— Botanical News — 
igs of Societies 
Prite 1s. 3d. Subscription for One Year, payable ın advance, 12s. 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


LA SEMAINE FRAN CAISE: a Weekly 
Ne and Review in the French Language. Polttics, Literature, 
Screfice, Art, Varteties, Notes. Price 44., through booksellers, and at 

a the railway booksralls Office, 37, Southampton treet, Strand, W.C. 


LA SEMAINE FRANÇAISE: Jowrnal Française pour 
l'Angleterre : Pohtaque, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 3}d., en timbres poste Abonne- 





ment franco la poste—im an, 15s, ; 31x mols, es Prix 3d., chez 
tous les bbraires et aux gares des chemins de eee anx 
bureaux, 37, Southampton Street, Strand, Londres, W.C. 


SEMAINE FRAN CAISE.—" ‘La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
ders who may wish to study contemporary French from all points of 
ew, instead of confining their g to one Galhe prmt. 
ly merits success.”"—Grasvzc. 


the best papers published in Pans itself. 
o character of it, and believe it will be highly valued ın all those 
eholds where French is cultivated, e prinung is very well 


Tzrus oF Sunscarprion ?— s. d 


- ~ oo s. eme — 


e to T: SPANSWICK, at King Street, Covent Garden, W.C 
Office, 37, Southampton Street, Strand, W.C 


THE “HANSA” 

6, in Hamburg, ig the only independent professional 
dedicated exclusively to Mantime Objects. Essays, 
rts, Advertisements. Strict eye kept upon the deve- 
fairs in every respect. Every second Sunday one 
A frequent $ su supplements an and id drawings: Subser on 
ng num e year furnished subsequently. 
arate 4d. a line, widely spread by, this 
abatement for 3, 6, z2 months’ insernon. Business 
and Dieckmann, Hamburg, Alterwall, 28. Edited by 
RK, burg, Alexanrer Street, 8. 



































the ist of every Month, price S 


i 
ENTOMOLOGIST: 
TED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 

ond, FZS | oun A. Powsr, M D. 
trecu, F LS. . JENNER Wer, F.L.S. 
F. BUCHANAN Wire N.D. 
es by well-known Entomologists on all branches of the 

injurious or beneficirl to Farm or Garden, Notes on 
ries, occurrence of Ranties, &c. ;@here are monthly hsts 
Desiderata. 
DCUT ILLUSTRATIONS, to the printng of which 
» and occasional LITHOGRAPHED and CHhOMO-LITHO- 


, MARSHALL, & CO., Statonera’ Hall Court. | 
BREWERS’ GUARDIAN: 


ight'y Paper devoted to the rotection of Brewers’ Interests, 
@Lucensing, Legal, and Paglamen Matters. 
or THs MALT a2 Hor Trapas, AND WINE ann SPIRIT Traps 
RD. ee 

The Orgon ef the Ceun' e 
‘The Brewers’ Guardian ” ıs ed on 
zerday, and is ghe only journa officially connected with breying interests, 
Subscnption, 16s. 6d per annum, post free, datifg from any quarter-day. 
Single Copies 1s. each. Registered for transmission abroad. 
Offices—5, Bond Cagirt, Walbrock, Loni n, E.C. © 












Brewers 
evenings of eyer} alternate 
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$ g © THE NEW METAPHYSIC. Just published, Demy 8vo, 64 pp , price xs. 
1 THOUGHT. THE WEATHER OF 1879, as Observed in, 


the Neigifbourhood gf London, and Com mall Respects with ther” 
of an Average Year. By EDWARD MAWLEY, F M.S., Hon Sec. 
National Rose Society, With Tables of Daily’ Observations and a, 


se Ste BEMROSE & SONS, 10,-Paternoster Buildings. 


On the rst of every hr price One Shilling, 
THE ZO OGIST: ` 
A MONTHLY MAGAZINE OF NATURAL*HISTORY. 


Third Series. Edited b E. Hartina, F.L S., F Z.S., Member of the 
Brinsh O ithologists’ Union ; contains —~ 


Original articles by well-known naturalists In every branch of zoology; 
habits of animals; arnval and departure of migratory birds; occurrence 
of rare birds, distribution and migration of Bntreh fresh-water fish; new- 
or rare marine fish ; local aq Brinsh septiles: BnushJand and fresh- 
water mollusca, with remarks @n the haunts and its of the species, and 
other matters of general interest to those who delight m naturel hstory. 
Reports of the Linnean, ZBological, and g@ntomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological e 
journals of important and i interssaas aructes in varous branches of zoology. 

are occasional woodcu 
JOHN VAN VOORST” 1. Piternaster Row. ® ‘* 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, ; 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Titseraions, 
Conducted by J. W, Doucias, R McLacunan. F R S., E C, Rye, F ZS. 
and H. T. STAINTON, F.R.S. 

This Magazine, com nencedin 1864, contains standard artici afd notes 
on all subjects connected with Entomology, and espec ally on the Insects of @ 
the Brush Isles. 

Subscr.ption—Sux Shillings Pa era post free. The volumes com- 
mace wih tbe Jons Dumber i k i year be T w : 

ols to Y. (strongly baund m clo ) may ol urchasers o 
tho entire set to date, at the increased price of on bach fsa sufceeding 
vols. may be had separately or together, at 7s each. 

London: JOHN VAN VOORST, » Paternoster Row. 

N B.—Comaun cations, &c., should be sent to the Editors at the above, 
address. š 

e ° 

e 











Now ready, price 3s. 62., Part IX. of e’ 
BR AI N: ° 
A QUARTERLY JOURNAT OF NEUROLOGY. * 


hS BUCKNILL, M D, FRS. J J “CRICHTON- p MD‘ 
D., D. FERRIER, MLD AR 8! AND J HUGHLINGS. JAKSON,” 


u E.R.S. ry 
Contents. ë . 


OBIGIN iL ARTICLES ‘— 
4, Plea for the Neurone Theory of Gout. By Dyce Duckworth, M.D. 


(&din.) 

The Cond.tions of the Unipolar Stimulation i in Physiology and Therapeu- 
ties. By A. de Watteville, M A., B Sc. 

The Anatomy and Physiology of the Chorda Tympani Nerve. By 
Horatio R. Bigelow, M D. 

On the Paralysis which results from Angular Curvature of the Spine. By 


John Duncan, BI 
Ow some Varieties of Cervical Paraplegia. By aomas Buzzard, M D. 
By James Ross, M.D. 


D.stribution of the Artenes of the pinal Cord 
CriticaL Dicusts AND NoTICES or Boo 
Nee on t the Regional Diagnosis of Diseases of the Brain. By D. 
erner, 

Huxley on the Crayfish. An Introduction to the Study of Zoology. By 
F. Jeffrey Bell. 

Goras, on Pseudo-bypertrophic Muscular Paralysis. By Robert Saundby, 

The Index Medicus 

Morris on Skm Diseases. 

CLINICAL CASES i— 

Arrest of Development in the Left Upper Limb, in association with an 
extremely small Right Ascending Parietal Convolution By H. Charl- 
ton Bastian, M.D, F.R.S , and V Horsley. 

Case of Nerve Lorn | By Sorgson-Mazor K. MLeod, AM, MD} 

Cases of Inter-Granial Amour James Ross, M D ‘Ae 

Caso of Alternate Hemupi with Conjugete Deviation of the Eyes, 


By C nder M. McA oria: M.D. 
Craral Monoplema—Limied eta of Opposite Hemisphere. 
Innervation des Vaisseaus Cutanés ( 


Ry David Ferrer, M D, 
OURNALS i 
tre et Morat) Etude sur la 
Physiologie des Nerfs des Muscles Stnés Rechierew) By A. Waller, 


ABSTRACTS oF BRITISH AND Fonciel 
M 
Primary Athetosis petit le eyed Dodds, M De, D Sce 


A Case Con e n (Tamburint). C e's Case 
of Cerebral ening Tecate Acid as 2 Hypnotic yw W. 
Ireland. 

Relations of Bram, Mind, and HigheypNerve Function By W G. 
Thompson, M D. 

— ma ne Insanity Bullet Wound of tle Bragin. By Robert Lawso®, 

NOTICE,—The current volume of ‘‘ Brain” is supphed to Subscribers 


post free for x4s. Any person wishin#togp®rchase the one RA will, on 


the payment of 341, recene the two vols. clreafly published, and ‘the 
parts of Vol IIL as they appear. e © One g 
MACMILLAN & CO., Londons ° 
© s% é e ~ eo s: 
Ld 
ê . 
° A ° 
» 
"a . 
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Just published, in crown 8yo, price 3s. 62. = ` 


THE SKIES AND WEATHER FORECASTS 


OF ARATUS. Translated with Notes by E. Postre, M.A., Oriel College, Oxford. 
*. MACMILLAN AND CO., LONDON. 


e e bd 





è New Volume of “ Nature Series,” 


DEGENERATION: A CHAPTER IN DAR--° 


. W&NISM. By Professor E. RAY LANKESTER, F.R.S. Tllustrated. Crown 8vo. 2s. 6d. 
. [This day. 
° MACMILLAN AND CO., LONDON. Kui 
= . 





This day, in crown 8vo, price 3s. 6d. 


THE CARE OF THE INSANE AND THEIR 












dee e ee CONTROL. By J. C. BUCKNILL, M.D., F.R.S.p late Lord Chancellor’s Visitor ôf 
e *Lunatics. 
s MACMILLAN AND CO., LONDON. 
ee 
4 . This day, in 8vo, price 12s. 6d. 


f ‘GEODESY. By Cor, A. R. Carre, C.B, F.R 


°°’, Owed: Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., Lor 





- ° Publishers to the University. 
F % 
(. rrr Pa ° = 
. ° Just published, in 8vo, price 14s. 
OUR AUSTRALIAN COUSINS. 
e By JAMES INGLIS (Maori) Author of “Sport and Work in Nepaul.” 


MACMILLAN AND CO., LONDON. 


Just published, in Medium 8vo, price 25s, 


EARLY MAN IN BRITAIN, 


HIS PLACE IN THE TERTIARY PE 
By W. BOYD DAWKINS, M.A, F.R.S., F.G.S., & 


Curator of the Manchester Masema and Professor of Geology and Palæontology in ‘Owens CBllege, Manch 


A With numerous IHHustrations. . 
«BY THE SAME AUTHOR, 
e 
° 9+ CAVEHUNTING.. 
RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THR EARLY INHA 
a OF EUROPE, š 
? e158 With Illustrations Meditim 8w. ẹ 5. . 


Ay admirable résumé of sti e importan results obtained of late yedts by tbe apaia the contents of caverns in vario 

puts of Europe. ”__ Westminster . 

MACMILLAN & CO., LONDON. . 
e 
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SUBECRIPTIONS TO NATURE 


Qo. Yayi 6 we ee ee 28S 
. ^H -yearly . . . s e . IJS 64 
A Quarterly... s. e. > 7S. 68. 
To tle Colonies,*United States, the Continent, and 
all places within the Postal Union :— 
e Yearly. , . se 2 2 308. 6d. 
Half-yearly .%e . .%. . 15s. 64. 
Quarterly . . 2. 6. 1. ee) 8S. 


Office: 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 
LONDON 


THURSDAY, APRIL 22, 

—Effects of Electric Currents on the Surfaces of 

lee Solutions: Dr. Gore, F.R.S —On the Cnucal 
W Ramsay.—Revision of the Atomic Weight and 

* Prof. J. Y. Mallet, F R.S. 

at 3—Light as a Mode of Motion: Prof Tyndall. 


FRIDAY, APRIL 23. 
ROYAL fustrrorron, at 9.—Dumas Père: W H Pollock 
Qurxett Microscortcan CLUB at 8 —On an Undescnbed British Sponge 
of the genus Ropkrodesma' J.G Waller.—On the Mechanism of the 
Stomafa of the Holly, A. Martinellt 


> SATURDAY, APRIL 28 

ROYAL InstrruTion, at 3.—Art and Vision: James Sully. 

Prrsican Socrery, at 3—~Thermoelectric Apparatus: 'R. H Ridout— 
Preliminary Note’ on Mr Hall’s Recent Discovery (of the Displacement 
of the Current in a Conductor by Magnetic Force). Prof H_ A. Rowland. 
—On a Correction to be applied to the Indications of the Bifilar Magneto- 
meten and T N oe Method f for the Absolute Measurement of the Honzuntal 

ntensity: 





Royit CIETY, at 4 ao 
Contac of Agi 
Se of Gases: 
Volurtte of jetti 
ROYAL INSTITUTION, 


SUNDAY, APRIL 25, 
ma A Lacrurn Soctery, at 4.~Science and Rehgion: 


MONDAY, APRIL 26. 
Socurry oF ARTS, at &—Art Decoration and Furniture: R W. Edis. 
GEOGRAPHICAL SOCIBTY, at 8.30. 
MEDICAL Socmrry, at 8.30. 


TUESDAY, APRIL 37. 
SOCIETY OF Arts, at 8,-~Iceland and its Resources: C. G. Lock. 
ROTAL INSTITUTION, at 3—Wind and Weather: @ H., Scott. 
ROPOLOGICAL INSTITUTE, at 8 
HORTICULTURAL SOCIETY, at 1.—Scientific Committee. 


WEDNESDAY, APRIL 28. 

Society oF Arts, at 8,—Recent Improvements m Gas-Furnaces: Thomas 

letcher, 

GEOLOGICAL SOCIETY, at 8.—Description of parts of the Skeleton of an 
Anomodont dont Repule Platypodosanrus robustus, Ow ) from the Trias of 
Graaff Rein rica: Prof R Owen, F R.S.—Note on the 
Occurrence of a ie Species of el sure in the Kimmeridge Clay at 
Cumnor Hurst, three miles west of Oxford. Prof. J Prestwich, F R S 
On Iguanodon Prestwich, a New Spectes from the Kimmeridge Clay: 
I. Hulke, FR S 

SOCIETY OF TELEGRAPH ENGINEERS, at 8. 


THURSDAY, APRIL 29. 


Dr. Andrew 


ROYAL SOCIETY, at 4.30 
ROYAL INSTITUTION, at 3.~~Light: Prof. Tyndall. 
FRIDAY, APRIL 30. 
RoYAL Iusgrrotion, at 9.~ Electricity in transitu: Dr. W. Spottiswoode. 
SATURDAY, Aprit 31. 
Rova# INSTITUTION, at 2.—-Annual Meeting. 


ADAM ZU ILGER: 


Setentific Instrument Maker to the Royal Observatories 
of Greemuich and Editburgh, Phe Observatories of 
Melbourne, Sydney, Potsdam, Src, Se. 


192, TOTTENHAM COURT ROAD, LONDON. 


Direct Vision Spectroscopes with adjustable slit and high dispersive 
cket, price aa Ditto, large sizes, £2 
tog. extra. Table S for 
‘and divided _ Half Prism 
sp rt ual to 15 of 60°, 
on £40. 


Sint sisi bak ia 6 dfterent 


ob fet tt pes, case, ae ros, 
















z a, from 41 
on Brass Staada wrth civeal menom 
Hilgers ame Power Prism tor g 

f to 10°, from A to H, 
Morocco Case, from 





a Ea 


Circles, ee ore 
intem = palo ve 
fe Rousing CAS 


NATURE 


exevii 


LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves® 
conclusively that a Conductor made of Copper of adequate size is the best 
of all amplies for the protection of every description of building from the 
destructive effects of lightning. . 
CO.’S 


NEWALL & 
PATENT COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shippiag in adi parts of the world 
with anvarying success, is the most Raliable, most Effective, and Cheapest 
Conductor erer offered to tae, pable. i bing. 4 

t is mmple in its app on, no insulators required, and it costs 
only one shilling per foot for the standard net which is safe in any storm. 


R. 8, NEWALL & C0., 130, STRAND, W.C. 
WATERLOO RO. ROAD, LIVERPOO 


É, L 
E UAY. GLASGOW.. 
MANUFACTORY GATESHEAD ON- TYNE. 


g. C. TISLEY & Co, 


OPTICIANS, © , 
172, BROMPTON ROAD, S.W. 
(Close to SouthKensington Museum), 


THE PHONEIDOSCOPE 


An Instrument fi Observing tha Colour-Figures of Liquid Films as the 
= n of Sonorous Vitrations. 





Being a visible demonstration e of the Vibratory and Molecular Motion ofa e 


The PHONEIDOSCOPE, ee 3 Dine B Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
s. C. TISLEY & CO., 172, BROMPTON ROAD? LONDON? S.W. 
TELEPHONIC ELECTRICITY. All rin supplied for experi- 
mental purposes. 
Price Lists af Electrical bee Acoustic Appeared: with Drawings ri, 
Description of the Harmonograph, Post Free, ad. 


EAGLE INSURANCE COMPANY, ‘ 
79, PALL MALL. Yvo 
A ed Ebr Laves on pened £ 
Also a Subecnbed Capital of man more than ms, =, wad parea 
of the Conipeny's Agents, post frees o eee 
GEORGE HUMPHREYS, Actgary tnd Secretary. 


MICROSCOPIC SLIDES: OF CRYPTO- 
GAMS, LICHENS, HEPATIC, ALG, FUNGI. &c —A limited 
number of sel Slides ars now being issued in the form of Fascicul. 
Brıtish Lichens, fasc. No. 1; Freshwater Alge, Ni 
Brush Hepatice, fasc. 1, in 
Price apply to W. Josuua, Bsq., 
30, Arthur Road, Holloway, N , London. 

Regents in, or Vimtors to, London can see Specimens at the latter 
address. The Fasciculi already issued have been supplied to some of the 
principal Museums in the country. 





ESTABLISHAP 1807, 





Oo I, LOW ready; 
aration, or List of Species and 
neester, or E. M Houers, Esq. 


NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. 


A CATALOGUE QF CHEMICAL APPARATUS: 


CATALOGUE QF CHEMIGA DESCRIPTIVE. 
Demy 8v0, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complede and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
. LONDON, WO e 


R. W. N EEVES, . 
PHILOSOPHICAL INSTRUMENT 


"INTENSITY Cork MAKER. 
PRICE LIST, FOR? STAMPS. 
255, SIDMOUTH STREET, LONDON, W.C, 
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MICROSCOPES and 
BALANCES as made by 


We STONE, 

Ms Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 
best and cheapest. Try his acr Bor 
BALANCE, warranted to turn to ONE- 
eT TIEZTH OF A GRAIN: or gos. 

Price List of Balances 
(illustrated) post free. 





tt 
THOMAS D. RUSSELL’'S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, WC. 
Students and others are invited to inspect the Collections of British and 








Foreign Shells, Corals, Zoophytes, Annelids, Cı oderms, 
Minerals, Fosailg, Rock Specunéns, Deroscqpie OF Objects, &c. 

Cabmets, Geologist’s Hammers, Glass Boxes, Card Trays 
Tablets, Glass Slips, Micro- Thin n Glans, Canad Palam, Marne Glue, and 


: other requisites for the Geologist afd 


(2 Post Free. 


OTTO WOLTERS; 


* 55 UP. MARYLEBONE ST., PORTLAND PL,, LONDON, W. 


MANUPFACTU@ER OF 
° ANALYTICAL AND BULLION BALANCES. 
SPECIALITY~ 
The Yew Improved Short-beamed Analytical Balances. 
© Parronisep sy THE UNIVERSITY or SYDNEY. 
A Description explaining the principle c of these Balances post free on 
app 


THE SCIOPTICON 


CATALOGUES FREE. 
THE SCIOPTICON COMPANY, 


1575 
GREAT 


Y PORTLAND 
STREET, 
LONDON, W. 


DARTON’S COMBINED 


CLOCK-BAROMETER, 
Tn carved oak frame, ° 


Clock has jewelled 8-day movement, and will zo 
in any position Aneroid ts of the best finish, and 
guaranteed accurate. Sent safely packed on receipt 
of d Order for 52s., or with carved Thermometer 
on 555 













Self-registering Day and Night Thermometer, in 
Japann nnet g with Magnet for out-door purposes, 
ros 6d eac 


New ita List of various Designs in Clock- 
Barometers and Thermometers, post free on apphca- 
tion. 


The Trade supp.ied. 
F. DARPON &,CO., 

4% St. Jobn Street, West Smithfield. 
THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


e AN® FARMERS’ CHRONICLE, 


Edited by ux ALGERNON CLARKE, Secretary to the Central Chamber 
of Agnculture, 


ecial attention ta baa witch afd procecdings of the Chamber 





prote 
€ Agi ture of Great Bn (which now number up Is of 18,000 
members), besides givingsongiflal papers on practical farming, and a mass 
of intelligence of particular value ta the agrioultucist 
The Landon Corn, Seed Hog E cae and other Markets of Monday are 
specially reported in this ich is despatched the same evening so 
as to ensure delivery to Jmk bseribers by the first post on Tuesday 
-moming Prce gq goreprepaid, 15g a year post free, 


~* Published by W PICKERING; ar. Arundel Street, Strand, W.C. 
. 
tad e 
e 
hd 
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W. WRAY, : 


Optician, Manufacturer of Microscope and te Oe Object- 
Eye-Pieces, Sun and Star Diagonals, €°c, 


Estimates sent for all kinds of Mountings. 
Price Lists of Object-Glasses, &c ,@n application. e 
LAUREL HOUSE, NORTH HILL, HIGHGATE, LONDON, N. 


BALANCES 


CHEMICAL, AŠSAY, AND BULLION, 


HYDROMETERS AND SACCHAROMETERS, 
STANDARD WEIGHTS & MEASURES. 


L. OERTLIN G, . 


TURNMILL ST., FARRINGDON Se. STATĪON. 


DRAPER’S INK (DICHROFC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


ay 


. 














Writing becomes a pleasfre when this Ink is used. It has been adopted. 
by the pnncipal Banks, Public Offices, and Raulway Companies thro 

It writes almost instant! Eu Piri a easily from the Pen. 

Does not corrode Steel Blotting-paper may be applied at the 
Is cleanly to use, and not hable toBlot. moment of wnting. 


Can be obtained in London, through Messrs, BarcLay & Sons, Farring~ 
don Street, W EDWARDS, Old Chango; F. Newazey & Sons. Newgate 
Street; Wu. Maruer, London and Manchester; J. Austin & Co., Dake 
Street, Liverpool; and Stacy & Coox, Pateinostcr Row; and to be had of 

as. 
BEWLEY & DRAPER (Limres), Dablin. 


CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for page oi Classes, Private Study, or Buslness 


oses 
Illustrated Priced Catalogues on Application. 


MOTTERSHEAD AND CO; 
7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


NOTICE OF REMOVAL. 
JAMES HOW & CO,, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST. LONDON 


(Lats or 5, St. BRIDE ST., AND $, Fostex LANE), + 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and other Objects for the Microscope, 








Now ready. 


OVARIOTOMY (Correspondence on), by 
the late Dr. Lawson Cape, MI D, Mr T. Spencer Wells, F Re 
and Mr. George R Jessep Honorary gSeci¥tary, Society at bolyion yi 
section Pnce 6d. 


London: PICKE G & CO. 196, Piccadilly; and Mr GEORGE R. 


ESSE, Hentury, Macclesfield. 
PEN Soe 


DIAMONDS AND OTHER PRECIOUS 


STONES. Scientific mrenges to GENUINENKSS, PURITY, 
Russell Street, London. 





opinion 
aud VALUE.—Brycx WRIGHT, 90, Great 





A CERTAIN 
REMEDY 


REASTS; „OLD WOUNDS, and SORES 
effectually, rubbed .on the Neck and Chest, p oure 
THROATS, BRONCHITIS, COUGHS and COLDS; 
40UT, RHEUMATISH, and all Skin Diseases it is ur 
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’ we W. LADD & CO, A 
iU es . ` SCIENTIFIC INSTRUMENT MANUFACTURERS, , 
© (By Appointment to the Royal Institution of Great Britain), 
. II AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates, Immediately available in condition of the atmosphere. 


LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE iy Laboratory use. f 
bs $ . Physical Apparatus of every Description, 


© À . . 


° ILLUSTRATED CATALOGUE, SIXPENCE, 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


New List of APPARATUS, LANTERNS, and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Hire, ne free. 
Complete Scis of Physical Apparatus for Science Primers and all the Physical T: ext-books in use in Schgols and Colltges. 


rp tera Machia aid Tamps for 
Schools Sshoce applied vi with er Science Art AT: Deparment Requirements i in the Sectiong of Ligen eat So Sound, and ge: 


apparatus Hotels.. e Colliery Si Gower and other Patent T 


° EDWARD PATERSOWN,, , 
“EEECTRICAL ENGINEER AND SCIENTIFIC APPARATUS MANOA CTURER, ° ° 
3, BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAYS INN ROAD. 
Mlustrated Catalogue of Electrical Apparatus, Part 1, post free, 6 Stamps. Ditto, Electric Signals, Part 2, post free, 6 Stamps ° 
NOTICE OF REMOVAL.—On and after May 1st, 1880, our business will be removed to 76, Little Britain, E.C. 


“MESSRS. MACMILLAN AND CO.’S ` 
ANNOUNCEMENTS. ` *' 


Francis Deák: Hungarian Statesman. A Memoir. With Preface by M. E. Grant Durr MPF i 
With Portrait, Svo. % ce 


The History of the English People. By Joms RICHARD GREEN. Fourth a and concluding Vélume, , , 
w ex, $ 


. 





a fate 
Essays in Archeology. By C. T. Newton, C.B., Ph.D., D.C.L., LL.D. Keeper o of Greek and Roman 
Antiquities in the British Museum, 8vo. bate 


Text-Book, Systematic and Practical, of the Physiological CE rUeHy, of the mate 
Body, By Prof ARTHUR GAMGEE, F.R.S, With Illustrations. 8vo. Vol. I. shortly.. 


A Treatise on Comparative Embryology. By F. M. Batrovr, F.R.S. With Illustrations, 8vo. 


Text-Book of Geology. By Arcuisarp Geike, F.R.S., Professor of Geology in the University of 
Edinburgh. ‘With Illustrations. Medium 8vo. 


Anthropology: An Introduction to the Study of Man. By E. B. Tytor, F.R.S. With numerous 
Tlustrations, Crown 8yo, 


I Mathematical Papers. By Prof. W. K. Cuirrorp, E.R.S. 8vo. 
Preventive Medicine. By Dr. B. W. RICHARDSON, F.R.S. 


` The Bibfo and Soleng: "by T, LAUDER BRUNTON, M.D., F. R.S. With Illustrations. Crown 8vo. 
. MACMILLAN & CO., LONDON. i 





° Lately publighed, in 8vo, price 215. 


HANDBOOK OF DOUBLE STARS, with a CATALOGUE of 1,200 DOUBLE STARS 
3 and EXTENSIVE LISTS o® MEASURES for ‘the USE of AMATEURS. By EDWARD CROSSLEY, F.R.A.S., 
JOSEPH GLEDHILL, F.R.A.S., and. JAMES M. WILSON, M.A., F.R.A.S. With Tlustra ins. 
“ Tt is full of information of perennial interest jp woth the Student dhd the practised observer, and assurédly eught to be upon th 
table of every single observatory m th Meo ean all those in other parts of the world where the language in which 
n e 


it 1s written Is infelligible.”-—Haglish Mechanic, ° 4 
* MACMILLAN & QP., LONDON, ` e’. 
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EDWARD STANFORD'S NEW LIST. 


‘Large post 8vo, cloth, with Illustrations and ax Maps, rar 


PHYSICAL, HISTORICAL, POLITICAL, 


AND DESCRIPTIVE GEOGRAPHY. By KEITH JOHNSTON, 
r R ae S, Kditor of the ‘‘Afijca eWlume in Stanford's Compendium 
and Travel,’ ime Leader of the Royal Geographical 
of got s Geography African Expediti on. 

“Mr Jobnston,øvhile ayoiding the minute and often tedious details to be 
found in most school-books of geography, has produced a work in some 
respects more complete than any other of the kind with which we are 
acquainted: Hohas aimed at giving the geneMil-results of the latest and 
Beat research ın the great departments of f geography, and amid the ever- 
host of competitors, his text-book deserves to take a h place. 
The gaan 3 1s copiously illustrated with maps; those reling to historical 
geography are gems, pictunng, as they do, the gradual rolling back of the 
ey cloud of ignorance from sfc. 440 downgto latest Arctic expedition 
Altogether the work ıs a clear, umple, andaccurate exposition of the main facts 
and principles in the various departments of geqgraphy, not only useful as 
a text-book for colleges and the higher schools, orasa ly reference-book, 

but to a large extent very interesting reading.’’—Ttz2es, 





+g 
o Post 6vo, with 4# Mafi and Illustrations, price xs. 


: e GEOGRAPHY FOR LITTLE CHILDREN. 


BY ANTONIA ZIMMERN. 

s, venture to hope that this little bool may supply a want of which Ihave 
ople complain. Books such as the Primers of Geography are 
a o advaneed. to be used in rapiens ore children, while lementary 
Text-books’ and ‘ First or the most part mere lists of 
If. -Polica Geograpl y Fin be_ understood -i in comection vith 
Histo: n e sols object o ihe apderitood in epenechon wih 
should 3 y show children how to r a map, and to teach them a little of 
that elementary p hysical geography which forms the basis of all knowledge 

about the earth. —Extract Fo mt Preface 





Crown yore cleth ith 32 Full-page [lustrations, price 4s.; a few copies 
hand-coloured, cloth gilt, gilt edges, r4s. 


BOTANY FOR pee. An Illustrated 

© Elementary Text-book f&r Junior Classes and Young Children. By the 

š Rev. GEORGE HENSLOW, M.A., F L.S., F.G S, F.C P.S , Author 

eof ‘Floral Dissections,” Lecturer on Botany at St. Bartholomew’s 

s. = Hog ftal Medical School, the Birkbeck Institute, &c., and Examiner 
il Scienoea for the College of Preceptors. 

et tary text- of botany as might be put unto practical 

e eins m mh without chout the slightest doubt that chaldran would take to 1t.” — 


oe isthe “safest guide, as hé is the most interesting, in this 
knowledge, and the book is admirably planned and admurably 
a RaHCatlOneh Time. 


Demy 4to, vith 8 Bias, lates, gpfiainin g many Hu Hundred Illustrations, and 


Letterpress, boards, 4s. 


FLORAL DISSECTIONS, Illustrative of 
ypical Genera of -the British Natural Orders. Lith hed by the 
Re GEORGE HENSLOW, M.A, F.LS., F.G S., Author of 


B for Children,” Lecturer on ‘Botany at St. Bartholomei 8 
Hospital Medical School, at the Birkbeck Institute, and Examiner in 
Natural Science for the College of Preceptors. For the Use of Schools 
and Students in Botany. 

‘We cordially welcome thi valuable work, and heart 
every one interested in the sulfjett. In the hght of se 
‘of text-books and teachmg, we venture fo assert that it is one of the, very 
Dest des to systematic potany hitherto issued from the press. Its 
intrinsic value, together with atk.very moderate price, ought to secure for it 
an extensive mation.” *Schoolmaster. 


recommend” it’to 
veral years’ erence 





“ Second Edition, Revised. oa yo, aor, with Maps and Illustrations, 


THE GREAT ICE. AGE, and its Relation 


t to tie Antinuity fa ian cree ot A GEIKIE, LL.D., E.R.S, &e, 
H.M’ 
“The book clog pote fs the marks of acute observation, wide 


research, and-'s reasoning. It’ presents in a readable form the chief 
features of the Great Ice Age, atid-illustrates them very amply from those 
great tracts of Scotland, in which”glactation has left xis us most distinct and 
most enduring marks. Spectator. - as 


On Three Sheets, size, 18 inctiel, By 42, each 2s, 6d.; or with Descriptive 
Letterpress, 6d, extra. - 
TIME SCALES, “HORIZONTAL -AND 
eee Bet ae ma sinc AAA ior Numer upane cal pea al Pe 
Te "hh de descriptive CAMSDEL, F te aa a 


Upon this%cale, which is divided FEST every day of the yer, the increasing 
and decreasing | h of the da is ahova Dy peaton curves, w! hich give the 
hours of sunset and sunrise of ondon; the mean temperature 
and the average height of pa meter i shown for every day in the 
Year, 

‘The scale is also publiShed plain, and would'be useful for noting ayd dily 

or recorded afterwards, from 


event that can be calculated baf fi o 
rising se of stars or ater a ondon Bn to thi d 
fall of stocks or y@iation wath Bank ie cates 

e . <ê e 


kd 
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` , -- Now publishing, in Crown 8vo. Price 2s. 62 each 


‘ENGLISH MEN OF LETTERS. 


Edited by JOHN MQRLEY. |, '* 
*,*" Upwards of 100,000 Vols, of this serles have been sold. 


COWPER. By Gotpwix Sasrn. Crown 8vo. ° 


: 2s. 6d, [Just ready. 

CHAUCER. By Prof. A. W. Warp. Crown 
Bvo. 2s. 6d, . 

BUNYAN, . By J. A. FRoupE. Crown 8vo. 


a He E given us a renl study of Bunyan’s life aid character, and at the 
same time a real study of his books,” -—Atkenæenni. 


SOUTHEY. By Prof Downey. Crowħ 8vo. 
“A a scholarly and delightful monograph,””"—Eanriter. ° 


HAWTHORNE. By Henry James.» Crown 
g i EEA a careful, conscientious, and even vivid literary P portrait, 


such as few of our own writers could have made.”” -Netw York Nat nae. 
MILTON. By Marx PATTISON. 


s 6d, 
r: Mr, Pattison’s achievement i is deserving of high praise. He has put lfe 
into old facts, he has taken an impartial estimate of a great man whose name 
1s too often used for purposes of poetry,””—Spectator. 


JOHNSON: By LESLIE STEPHEN. Crown 8yo. 


aot new series opens well with Mr. Leslie Stephen’s sketch of Dr. 
Johnson, It could hardly have been done better, and it will convey to the 
readers for whom it is intended a juster estumate of a pf Johnson than either of 
the two essays of Lord Macaulay.” -Pall Mail 


SCOTT. By R. H. Hurron. Crown 8vo. 2s. 6d, 


“We could not wish for a moro suggestive introduction to Scott and his 
poems and novels. "—Bxaunner, 


Crown 8vo. 


GIBBON: By J. C. Morison. Crown 8vo. 
“As a pho hifml, and attractive record of the life and works of 

the greatest among the world’s historians it deserves the highest praisa,”” — 
xaminer, 


SHELLEY. By Ñ A. Symonps. Crown 8vo. 

ee lovers of this great poet are to be congratulated at having at their 
command so fresh, Clear, and intelligent a presentment of -the subject, 
written by a marof adequate and wide culture,’ "A theneut. 


HUMD: 


afe sa fairly, be said that no one now living could have expounded 
Hume with more sympathy or with equal perspicuity.”"—A thenarnm, 5 


GOLD SMITH. By Witam Buack. Crown 8vo, 


as. 6d. 
«Mr. Black brings a fine thy and taste to bear in his cnuciam of 
Goldamuth’s writpes, as well as fas sketch of the incidents of his life.’ 


A theneunt. ra 
‘By W, Minro, Crown 8vo. 2$. 6d. 


DEFOE. 
“Mr Mantes Hoa is careful and accurate in all that is stat@i, and 
faithful in-ali thatit suggests, It will repay reading more once,” 


A thenaenmn, 7 


BURNS. 


„By Principal Swarr. Crown 8vo. 


« it “is $ impossible to desiv® fairer criticisms than Pringjpal Prinejpal Sharp's or s $a $ 
a truer estimate er 


Burns’s poetry .cy. None of the series has 
character or of gehiug than this volume,’ 7S. stator. 


SPENSER. Bythe e Very Rev. the Dean of St 


Pavv’s. Crown 8vo. 2s. 
“Dr. Church 15 master “i S subject, and writea always with good 
taste,” — Academy, 
THACKERAY. By ANTHONY TROLLOPE. Crown 


Bvo as. 6d, 


“ Mr. Trollope’ Sketch is excelMntly adapted to fulfil the purpose of the * 


series in which it appegrs.”—A tkgieun. 


BURKE., By Jonn MORLEY. Crown 8vo. 25. 6d. 


~ “elt isao the literary studies already published in this 
admirable s@ies to say that hone of them have surpassed, while few have 
equalled, thm volume og Burke.” —BSritish Quarterly Boze. 


e. Others in Preparation. 
MACMILLAN AND®CO.,, LONDON. 


TAYLOR, at 7 and 8, Breagl Street Hill, Queen Victoria Stree in the Gy of Lomdon, and aa ty 


e MACMILLAR ANP Co. at the Office, 27 and go, Bedford Street, Gpvent Garden —TuwRsvay, April 22, 1880. 
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By Prof. Huxtzy, F.R.S. Crown 8vo. 
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Of Nature trusts the mind which builds for aye.” — WORDSWORTH 











Nb. 548, VOL. 21] 


a 








THURSDAY, APRIL 29, 1880 





Registered as a Newspaper at the General Post Office.] 


[PRICE SIXPENCE 








. CITY AND GUILDS OF LONDON 
(INSTITUTE for the ADVANCEMENT 


OF TECHNICAL EDUCATION. 
` © Summer Courses of LECTURES and LABORATORY INSTRUC- 
TION at the Temporary Class Rooms of the Institute, Cowper Street, 
Finsbury, commencing May s, 1880 :— 
By Prof. RONG, Ph.D., F.R.S. 
CHEMISTRY. 


A Day Lectures nesdays and Fridays, 3 to 4._ 5t 
FUEL and ELE RO-DEPOSITION of M STAES, 13 Evening Lec- 


PHOTOGRAPHIC CHEMISTRY “ruta and Eboratory Course. 10$. 
. AYRTON, A.M, Inst. C 
PHYSICS. 


S. ait Day Lectures. Wednesdays a and Fadays, 4 ay 5s. 
STEAM Lectures onday, 7 7 ioa 
ELECTRICAL "ENGINE ING. Toast Course. ros. 
Laboratories open daily from xo to x and from a rae 5; 


ednesday and 
Friday Evenings from 7 to 9. 
Detailed prospectus to be had on application to the Professrs at Cowper 


Street Schools, arto 
LIP MAGNUS, B.Sc., B.A, Director and Secretary. 
Gresham College, Basinghall Street, EC, 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, SE. 

The SUMMER SESSION will commence on May 1st. Students enter- 
ing in the Summer are aligible to compete for the Natural Science Scholar- 
ships of £60 and 440 to be awarded in October. Special Classes are held to 
prepare for the Matriculation, Pre R oad and rst M.B. Examina- 
tions of the University of London. re are numerous Pnzes and 
Scholarshr js and all appointments are open to Students without chargo. 
Several edical Practitioners in the nej; neigh hbourhood receive Students 

residencegand supervision, ang a register of inspected and approved lodgings 
is kept in the Secretary's off 

Prospectus and all artiedlars may be obtained from the Secretary, Dr. 


W. M. ORD, MD., Dean. 


HOFWYL SCHOOL, HOFWYL, near 
BERNE, SWITZERLAND, founded b EMANTET DE FEL- 

- LENBERG, potas sound instruction EER TERREA y in 
theé&mod@n, lan ce moemadcs natural s r 


For Prospectus further soa peek ‘apply to Dr. LEONHARD SCHMITZ, 
Le D- 26, Belsize Park London, N.W., gr to the Head-Master, 
A. F. ANDRESEN, Hofwyl. kona 


FOR SALE.—COLLECTION of RARE 
SHELLS formed the late HOPLEY WHITE, Esq, Q.C, 
amongst which may rgentioned Conus, cedo-nulh, omaicus, malac- 
canus, reticulatus, nobilis, centurio, aeee thalasaiarchus, @ancel- 
latus, Sowerbu, and other varieties mo scotti, tessellata, 





GILLESPIE. 





ulchra, | kg leucostoma, other species. Voluta 
desha gi. marmor onoma gai sabe Soe fee re regina, rittata, 

lin pramu,, Trichotropis carinatus. e Magilus uus (24 
Bad., Harpe imperuhs. Murex monodon, crispus, and em rare 


errima (SEVERAL PAINTED VARIETIES), sarcin hyisbyi 
Carmara vitrea Fine Spondylus and | Pictene oy Gain 
inet o! 


la mgeriæ,. Bulimus adamsonii TWP), Helix 
regna, r a pulehemmn 
Cy 
otber R tgvalves, The whole contained in 





The “EURYSCOPIC” Operayin tase, £2 29. 


For the Theatre, has the largest field of view, giving 
delightfully easy vision, 
ILLUSTRATED CATALOGUE FREE BY POST. 

patna 


-JOHN BROWNING, 


63, STRAND, LONDON, W.C. 
ESTABLISHED ONE HUNDRED YEARS. 
CIVIL -SERVICE COMMISSION.—Open 


Com ion in London for one Situation as JUNIOR SECOND 
ASSISTANT, Royal Herbarium, Kew, May 25. Age 18-30. Tech- 


nical training and qualifications egulations and Forms of 
Application may bo obtained at ance Eom the SgcRETARY, London, 





NEW ATHENÆUM CLUB, 26, Suffolk 


Street, Pall Mall, B.W., for Members of Scientific Societies and 

Graduates Universities. Limited tọ 1,000 Members. The fourth 
Members to complete tha Club are now admitted. Number 
Members, January 1880, 850. _ J. LOGAN BLEY, Secretary. 


BOYAR POLYTECHNIC.—CLASSES for 


the preparatin of Students for Uni Examinations, under tha 
poche? of EDWARD B. AVELING, Sc., F.L.S. London ‘Une 

ty Matriculation, rst and*and B.Sc. , Preliminary Scientific M, B., 
Day. Physiology, Chemistry. Alit the © work urgctical. a 


"+ C. F. GAUSS. ° 
The grandchildren of thę lete C. F. GAUSS, of Gottingen, propose to 
pay A graphical sketch. 
x iographica’ 3 
© (2) Letters of interest not embodied in thesketdb. * 
A review of his works by some eminent mathematician. They 
E fass letters, or a statoment of the 


ill be glad to have the loan of any 
terms on which the original letters a hae ofefhem) sll be furnished, 








1 Drawers —Appl letter to Mrs R Vim ine aa ides e, Clapham also any other information bearn; e proposed work. 
‘om ron, S.W. nat Address Rongzatr Gauss, St. ae Missouris UgS.4. . es 
e . 
e . bo a 
: R eo" 2., e . 4 : bo 
‘ei å e e b . e 
2 . ło e é : 
e. 8 * x 2 
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TO SCIENCE STUDENTS.—The Adver- 
. tiset will give lessons by correspondence in Biology, Botany, Chemistry, 
Histology, Physiology, and Medical Che --Ternfs moderate — 
Screnrician, care of the Publisher of ATURE, Bedford Street, 





TO CURATORS AND, OTHERS.—W. H. 
SHRUBSC$ E, F.G S, Sh 2on-Sea, offers for Sale, together or 
separately, a number of very ce and some unique specimens from 
the Lon Clay, including Cheinia, Crocodilus, Paleophis, Argit- 
larmis i Afnria sic-sac, Fish Crama, &c., &c, ` An inspec. 
tion 1s unvit 





—o 
LIVING DIATOMS. 


The wonderful Bacillaria paradoxa, which continually eatends and 


oses up in a most extraordinary mann 
Also eis. Se guadratum, and ae . Tubes, 1s. post free. 


W. SHRUBSOLE, Jun, Sheernessoo-Sea 


‘. MINERALOGY AND GEOLOGY. 
COLLECTIONS OF oo SPECIMENS IN, CABINETS, 


å , Specially adapted for Students and Teachers, price 42s. 
* Smaller Collections at same rate. Thgge Collections are used with success 
by nearly all geological science teachers in the United Kingdom. Single 
Specimens and every requisite of 


= JAMES R. GREGORY, 


e Geol , Repository and Museum, 88, Charlotte Street, Fitzroy Square. 


© See new Lists of Collections, new Last of Apparatus, &c. Established 22 
years in London. 


GEOLOGY, &c.—Collector’s Field Appara- 


fuses Éta, vee ats) consists of iy proved Wallet or Bag (figured 
deschibed “ Practical Geol S Wenner, Holder and Waist- 
pots (Loan exhibition ttern, 1876), S, de Pouch on Waist- strap, CON- 
1, Clinom&er, Compass, ‘orceps, Acid and Bottle in 

Boxwood Case, Lens, Measure, Note-book and Pencil, Labels, Wool, 
= Chip Boxes, &c. a" Any of the above articles may be had 
Collections of Fosals, Rocks, or Minerals, in (abinets :-— 
ecw: Specimens, ros ; 100 do, aos , rgo do., 308 ; 200 do., 
do., $5 Larger and supenor 50 eriste Specimens, 





e* roo do., 408. ; 150 do , bof ; aco do , Bos. į io Names 
, "localities teed “The Popular Shae Becket Cabinet 
Se ‘comprises azo Specimens complete, aar The Miner's 

. on Half-guinea Set of Blowprpe Apparatus.—-Sole Agent, 
WOMAS J. DUWNING, Grzotocisr, &e., 38, Whiskin Street, 


i ndon, E.C. 


MINERALOGY AND GEOLOGY. 


aust received, the following Minerals for Chemical Purposes :— 
HORLOMITE, RUTILE, ZIRCON, BERYL, ALLANITE, CO- 
LUMBITE, WITHERITE, CERITE; EUXENITE, THORITE, 
a pages 
Also Specimens of TOPAZ, Is of SENAMONTITE, BERYLS 

ferme), GROSSULAR, ‘ZIRCON, MICROLINE, NATIVE PLA- 

INUM,. ACMITE, PSEUDOMORPHUUS GARNET, GREEN 
WAVELLITE, CERUSSITE, NATIVE MERCURY, SODALITE, 
BROT PEROFSKITE, ARAGONITE, "ALEXANDRITE, 

BLOWPIPE CASES AND OTHER APPARATUS. 

COLLECTIONS FOR STUDENT OR TEACHER, from £2 as, 

ELEMENTARY COLLECTIONS, from 4%, 
Catalogues free, 


een SAMUEL HENSON, 


= ary 


nes 277 (Late 113a), STRAND, LONDON, W.C., 


DIAMONDS IN MATRIX, 


S R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones un ali Colours. 
Precious Stones valued an ght. 
zz, FRITH STREET. SOHO, W. 


- THE BREWERS’ GUARDIAN: 


A Fortnight'y Paper devoted to the Protection of Brewers’ Interests, 
Tienen, al, and Parham Mogtters. 
Ruvicw or THA MALT kD Hor 'Trapus; akp Wisk AND Srizit Traps 


RECQRD 
The Drgan of she Cea 
-‘SThe Brewers’ Gurrdian ugished on 
~ Tuesday, anal is the only Souma. 





Brewers 
c evenings of every alternate 
officially connected ye brewing interests, 
iption, 16s 64, per annum, post free. dating fro m any quarter-day. 
Single Copies 1s each. Registered for transpisson abroad. 
Offices—s, Bon ut, Walbrook, London, E C. 





É * Extra fcap. Bvo, 3s. 6d, . 
ME'PALS and thaig GHIEF INDUSTRIAL 


APPLICATIONS, By C. ALDER WRIGHT, D.Sc., Lectnrer on 
Chemptry in’St, Mpry’s Hospftal Medical School.’ With fllustrations. 


Alge, Zygnema cruciate, with drawing and deygription 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 17, ANN STREET, BIRMINGHAM. : 


T. B. has last week sent to ee oE ES COn ama 
sent 

out the young fry of Perch and several a varieties of Rotifers, & ect 
Weekl Le te ere oe 


is supplying. > . 
Specimen Tube, One*shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subscription of £1 11. 
` Price List of Specumens on application, with stamped addressed envelope. 


ZON PÒNTFOLIO or _Drawints No rand 2, One SHILLING BACH. 





MICROSCOPIC OBJECTS 
Of superlative perfection, illustrating Histology, and every branch of Micro- 
scopy. Catalogue post free and gratis on application. 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded for Excellence, lyidly, S8. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N, 





HE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by JOHN ALGERNON iy rr elas to the Central Chamber 
o; ture, 

Devotes specal attention to the daioni and proceedings of the Chamber 
of Agricultme of Great Britain (which now number upwards of 18,000 
members), besides giving onginal papers on practical farming, and a mass 
of intelligence of particular value to the turist 

The London Corn, Sead, Hop, Cattle, and other Markets of Monday are 
specially reposted m this Journal, which is despatched the same evening so 
3s to ensure deli very to country subycribers by the fist post on Too ye 
momung r prepaid A a year post free. 

Buk ished b Sw PICKERING, ar Arundel Street, Strand, we 


LA SEMAINE FRANÇAISE : a Weekly 
Newspaper and Review in the French Language. cF oldes Literature, 
Science, Art, Vaneties, Nia Price 42. h boóksellers, andat 

the railway bookstalls. Oca, a Seine thampton Street Strand, „W.C, 

LA SEMAINE FRAN Be Lc, Sia Journal Francaise pour 

pis orn th pitaal nog See thee poste Aboma 


bureaux, Strand, g 
LA SEMAINE NEF NGAISE.—“ ‘La ‘Semaine Fran- 
' has been Des he out te London, for. the benett of, hosë Eriglish 
readers.who may to study contemporary French from all ts of 
ym matead of of, confining tier reading to one particular Gallic print. 
erits success.” 


LA ‘SEMAINE FRANGAISE.— “The numbers before 
us are full of good things... . . It will bo far better for most than any 
onai of the best papers published i in Paris itself. We are much pleased 


the character of 1t, and’ orali ‘the ei valued in all those 
many households wh ere French is cultivated. 1 Printing is very well 
TERMS OF SuBscrrrrion:— ' 5 @ 
aee months æ m on ove one - 30 
- Lasai on we > e Ld 
Twelve > oe EA 4 


ES O. payable to T. SPANEWiCn at “King Street, € Covent Garden, W. 
Publishing Office, 3% Southampton Street, Strand, WES 


NORTH BRITISH AGRICULTURIST 


is the o1 nly Apicultural Journal in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Farmers, Farm-baılıffs, and others 
interested in the managewent of 

and the Northern Countié& of Eng! 

The AGRICULTURIST iy also a very considerable e S on the 
Continent of Europee Amai and the Colonies. 

The AGRICULT Ist 3 ig published every Wednesday afternoon in 
tıme for the evening mails, and contains Reports of ali the principal I®ntish 
and Insh Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. 

The Vetennary Department is edited by one of the leading Veterinarians 
in tle country, and ıs invaluable to the bre@der and feeder as a guide to the 
rearing of animals, and their treatment when labo 

Full Reports ar 





under r denies 
ven of the Meetings of the Royal Agricultural Society 
of England, the E Apical Society of Ireland, the Highland and 
tural Soiets of the Scottish Chamber 
angall the principal P aeei Aarti throughoat G. 
Irelan 
For Advertfe® ree themselves to Famers a better medium does 


t Agriculture 
t Britain and 


not Gzist” 
Price ga. ie Aes post d. anual Subscription, payable in advance, 144. 
Ofic 79, High oe Edinburgh. 


SR ce Orders Si to Charles Anderson, Jun., Tdnbugh. 


” e MACMILLAN & CO. London, d ESTABLISTIED 1843. 
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-. Sale by Auc Auction, 


e ‘Natural History Speam History Specimens. 


e 
Mr. J. ‘c. STEVENS will Sell by Auction, 
eat his Great Roo pE ag Street, Covent Garden, W.C., on 
THURSDAY and FRE AY, Ma y6 as 7, at halb 12 precisely, 
each day, a fine Collection of Exone Butte: flies m Cabinets, containing 
men very splendid And mro pecet, Another Collection in lots named to 


g t number of very rare 
4 Pap and Oinithoptera, together wi ‘mall Collections of Butterflies 
n from West Africa, foc or Guinea M A = 
Skins, Eggs, European an rit tern, inets, &c. 
Also the Library of Zoo Entomological, and other Scientific 
Works belonging to G G. B. Waterhouse, Esq.: Exotic Coleoptera, Hy- 
menop piera, and ther Insects, to which es added a mail Mi 

Natural brony 8 imens, consis’ 


of Animals, (See , handsome Cases of Birds, Cabinet Fossils and 
Minerals, &c., 
May be viewed after Two o'clock the Day prior and Mormng of Sale, and 
Catalogues had. 


3 . EN TOMC price S 


or ENTOMOLOGIST: 
AN ILLS JOURNAL OF BRITISH ENTOMOLOGY. 
j - Edited by Joun T. CARRINGTON,, 
With Assistanco of 


Frerĝerrcr Bonn, FZS, | pn A. Power, M.D. 
Enwaxn A, Frreu, F.L.S. Jenner War, F.L.S. 
Contri Articles by pion Eatamologat 
own Entomo. 
hs oy on Insects injurious or beneficial to 
Habits, Life-Histories ; occurrence of jes, 
of p doe Desiderata. 

Numerous WOODCUT ILLUSTRATIONS, to tho printing of which 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’ S MONTHLY 


on all branches of the 
or Garden; Notes on 
3 there art monthly lists 





e aN LINT 
Price Sixpence, 8vo, with occasional Illustrations. 
Conducted by J. W, "Dougie cLacutan, E R.S., E C. Rys; FZS., 
T. Stamron, F.R.S. 


This Magezins, 64, contains standard articles and notes 
hen all sub Lie a connected with Entomology, and especially on the Insects of 


ee banipun Si Shillings per Volume, post free. The volumes com- 
E E oT Garcinia ound ce iy nay be ad yen of 
ols. I. to ngly bound in may be o TE O 
the entire set to date, at the increased price of ros. each; the succeeding 
Nols may be had se ely or together, at 7s, each. 
London : "JOHN VAN VOORST, 'r, Paternoster Row. 
fa Communications; &c., should ee sont to the Editors at the above 
a 


Recently published, with 17 Plates, 4to, Cloth, price £2 2s. ` 
AURORÆ ;—their-Characters and Spectra, 
By J. RAND CAPRON, F.R AS 


-Part I.—THE AURORA AND ITS.CHARACTERS. 
Part Il.—THE SPECTRUM OF THE AURORA. . 


London: E. & F. N. SPON, 46, Charing Cross. 





THE QUARTERLY REVIEW, | 
_No. 298, is published THIS DAY. 
CONTENTE. 


I—DAVID HUME. ; 
IL—THE ENGLISH FLOWER-GARDEN 
IH.—THE MARQUESS WELLESLEY. 
1V.—THE BOOK OF COMMON PRAYER. 
V.—MEMOIRS OF MADAME DE REMUSAT. 
VIL—THE CHINESE Pe GENTRAL AS 
VIL.—THE TAXATION @ INDIA. 
VIIL—THE SLAVONIC MENACE TO EUROPE. 
IX.—THE CONSERVATIVE DEFEAT,- © 
‘ JOHN MURRAY, Albemarle Street. . | 








Ofthe rst of every 


TRIMEN’S JOURN AL ‘OF BOTANY; 
BRITISH AND FOREIGN; 
New Series. Edited by Jauns Barrren, sir vedas British Museum 


Conrants.—Original by leadin, 
Notices of Books and Memoube Avice’ in Ste syns ATE Tet 


. 3d. Subscription for One Wear, payable in advance, Pod 
London : WEST, NEWMAN, & CO., 54, Hatton Garden, E. 


bem Ye 
MACMILLAN S MAGAZINE 


FOR MAY, 1880. 
He that Will uc OPOENTS. y Mrs. Oliphant et 
“He ill not w.) e oF (0) t. Cha! 
XXII, —XXV. ees 


- — Our London Correspondent ”” By T Wemyss Redd. a 
—*‘ An Ei e for Life from a Fijian Cyclone.” 


4 oe The B “of Dumbartonshire” By J Scott Kelne. 
5 Shelley's Life near Spazzia, his Death and Bunals.” a ae e 
‘orman, 
6.—-"* Dr. , the A bolidonst Thos. Hughes, 
p am or, S Bengal ” By Harold Lattl 
=“ The Liberal Majority.” By im By James B. Th Thursfeld. 
ILLAN & CO, LONDYN ee ° 





On the rst of every Month, price One Shilling. 
THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF ‘NATURAL HISTORY. 
Third Series. Edited 


$ a ologists’ Union  comtains — r 
Original articles by well-known naturalists in every branch®of roolegy; 
habits of animals; arri and departare of mi birds; o! 
of rare birds; distribution and migranon of Bnitish fresh-water fifh; new 
or rare marine fish ; local aquaria, British reptiles #British land fresh- 
water mollusca, with remarks on the haunts and habits of the ory . 
other matters of general interest to those who delight in natural inor 
wE 


Reports of the Linnean, Zoologyal, at and Entomological Socteties. 

f natural hist ory books. O ccasional translations from foreign zoological 
jour nala of important and i taea articles in various braffthes of zoology. | 

are occasional woodents 
JOHN VAN VOORST, ri Paternoster Row. 
Now ready. 

OV-ARIOTOMY (Correspondence on), by 
the late Dr. Lawson Caper M.D- -Mr T. „Spencer Wells, F.R CS., 
and Mr. Gwe R Jesse, Tonorary Secretary; Society Abolition Vivi- 
section. nce 


London: J PICKERING & CO, 1 
ESSE, H 


Picadilly ia and Mr. GEORGE R. 
, Macclesfiel Be ae 





Ww. LAD 


II AND 


D & CO, TETE 


. SCIENTIFIC INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britan), 
1z, BEAK STREET, REGENT STREET, W. - ` 


* IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to 24 Plates. Immediately available in any condition of tha atmosphere. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME’S MAGNETO-ELECTRIC MACHINE for Laboratory tse, 


Physical Apparatus of every Description. 


ILLYSTRATED CATALOGUE, SIXPENGE. 





PATERSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. 


and LANTERN SLIDES for SCIENTIFIC LECTURES, with Terms of Fire. Post free. 


Complete Sets Rae Dan Apparatus | for Science Primers and all the Physical Text-books in use in Schools and Colleges @ 


su 


ents’ Requirements in the Sectlons of Light, Hees ound, and ee 


Electric Signals i Houses, Hotels &e., Stine A Lictecne Conductors, Gower and other Patent Tel 


EDWARD PATERSON, 


° ELECT. "RICAL ENGINEBR AND SC(ENTIFIC APPARATUS MAN urakr URER, 
3, BEDFORD COURT, GOVENTEGARDEN, . LONDON. STEAM WORKS—GRAY’S INN ROAD. 


Mustrated 


ogue of Electrical A paratus, Part’, post free, 6 Stamps. Ditto, Electric Signals,ePbs 2, post free, 6 Stafips, 


NOTICE OF REMOVAL.—On = after May ut 1880, our business will be removed to 76p Little Britain, E.C, 
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Just published, and Edition, with Maps, price ros. 6d , PP- 447. 


EPIDEMIOLOGY; or. The Remote Cause 


of Epidemic Disease in the ” Animal and in the Vegetable Creation. 
With the Cause of Hurricanes and abnormal A imospherical Vicissitudes. 
By JOHN PARKIN, M D. 


H A good specimen of the inductive mode of reasoning.” —Timas. 
DAVI BOGUE, St. Yaxie'sPlace, London, W C. 

‘ . Cae 

STUDIES ia the THEORY of DESCENT. 


By Dr. AUG. WEISMANN, Professor in the Daley of Frexburg 
Translated and Edited by RAPHAEL acres » Secretary of 
the Entomological Society of London. Wu iain Notice by 
gave saa F 


A . On the SEASONABLE DIMORPHISM of BUT- 
TERELIES: Wi a Coloured Plates. 


lete Work, as Part contains Original i 
WARDS, of cafe The Subscription for lor the Complete Work is gos 
London: SAMPSON LOW, MARSTON, SEARLE & RIVINGTON, 
è Crown Buildings, , Fleet Street, E.C, 


Just publish, price >, I ye 
` PHILOSOPHICAL TRANSACTIONS. 


FELLOWS of the ROYAL SOCHETY are hereby informed that the 
Part of PHILOSOPHICAL TRANSACTIONS, Vol. 170, for the 
is now published, and y for del on application at the 
the Society in Burlngton House, daily, between the hours of zo 


WALTER WHITE, Assistant Secretary R.S. 








oso 


. p 


SULPHATE OF SODA AND HYDROCHLORIC ACID. 


This dayi is published, å in 8vo, 708 pp., with 267 Woodcut Illustrations drawn 
te scale, price 36s., Volume II, of 


A THEORETICAL AND PRACTICAL 


p TREATISE on the MANUFACTURE 8f SULPHURIC ACID and 
LKALI, with the Collateral Branches. By GEORGE LUNGE, 

, PE D,F.CS., Professor of Technical Chemistry at the Federal Poly- 
technic School, Zurich; formerly Manager of the Tyne Alkali Works 


ole}. Sulphuric Acid. 658 Tilustrations Price 6s 
VoL “iil lın the press) will completp the work, eee 


o $ jouN VAN VOORST, 1, Paternoster Row. 


eee ee 


oe THE NEW METAPHYSIC. 
. %e 


° 1.—THOUGHT. 


TIME and SPACE: a Metaphysical Essay. 
By SHADWORTH H., HODGSON. 8vo. 163. 


a.—ACTION. 


The THEORY of PRACTICE: an Ethical 
Enquiry. By the same Anthor, a vols, 8vo. 242. 


3-—_SYSTEM. 
pi erhabe des of REFLECTION. 


2 vols., 8vo. ars 
grb LONGMANS & CO. 





The 
By poe 





Now ready, in 1 vol, Bvo, cloth, price 74. 6d. 
NATURE’S HYGIENE: a Series of Essays 
on Popular Scientific Subjects By C T KINGZETT, F.C.S., F.C. 


Pe treats of -The Proces at of Oxidation, to chemical principles 
w it 1s carried out, an er natural — tion, Comb 
tion, and S Slow Decay—Pu' on and Germs Tennis and Cont p ious 5 


Oxidation and the and Disinfectant rties of the Producte— 
Pine and Eucalyptus erry their Distribution in Natufe, and the Extent 
of their Hygienic Influences. 


BAILLIBRE, TINDALL, & COX, King Wiliam Street, Strand. 


MINERALOGY AND GEOLOGY. 


ELEMENTARY COLCECTIONS to illustrate the above Sciences at 
the following pricep:— 


ater dong Fossils, or Rocks, ty Mahogany Caie wh Rock 


> Sci 





“| about the earth. 


EDWARD STANFORD'S NEW LIBIS 


Large ‘post 8vo, cloth, with Illustrations and az Maps, rane e 


PHYSICAL, HISTORICAL, POLITICAL, 
AND DESCRIPTIVE GEOGRAPHY. By KEITH 
JOHNSTON, F.B.G.8., Editor of fle “Africa” Volume in 
“ Stanford’s Compendium of Grogan by and raidos late Leader of 
the R Geographical s East African on. 

“Mr Jolasian, s wiule evoidi eys minute and often tedious detafls to be 
found in most school-books of Geography,’ has uced a work in some 
Tespects more Se than any other of the kind with which we are 
eequasote ninted- He kas aimed x giving the general reula sf a the and 

great de] ents of geography, and am e ever- 
ae competitors, fi text-book deserves to take a h place. 
ierann 1s copiously illustra 


geogra ee eal Troll Waar 

hy are gems, picturing, as they do, the ual ro o o 
doud of ignorance from BC. 450 down to the latest Arctic expedition 
Altogether the work is g clear, simple, andaccurate exposition of the maih facts 
and principles in the various departments of geography, not only useful as 
a text-book for colleges and the higher schools, or as a handy reference-book, 


but to a large extent very interesung — Times. ° 


Post 8vo, with 40 Maps and Ilustrations, pri 


GEOGRAPHY FOR LITTLE EEREN. - 


By ANTONIA ZIMMERN. 
fe weil rentar to hope that this ttle book may supply e 2 want of which I have 
ple complain. Books such as the Primers of h 
too keard maay to be used in teaching young children, while ‘ 
Text-books’ and ‘ First phies’ are for the most part 
names. If Political Geograp | an only be understood in conne 
History, then surely the sade object of the earliest instruction in geog a 
should be to show children how to use a map, and to teach them a little of 
that elementary physical geography which forms the basis of all knowledge 
—Eaxtract from Preface 


Crown 8vo, cloth, with 32 Full- page Illustrations, price 4s., a few copies 
with the Illustrahons hand-coloured, cloth gilt, gilt edges, 245. 


BOTANY FOR CHILDREN. An Illustrated 
Elementary Text-book for Junior Classes and Young Children. By the 
Rev. GEORGE HENSLOW, M.A., F.L.8., F.G.8., ® 
FP.C.P.8., Author of ‘‘Floral Dissections,"* Lecturer on Botany at 
St. Bartholomew’s Hospital Medical School, the Birkbeck Institute, 
&c , and Examiner on Natural Sciences for the Collage of Preceptors. 

“ Just such an ele: text-book of botany as might be put into practical 
use in schools, without the slightest doubt that children would take to 1t.” — 
Scrence Gossi 

“ Mr. Henslow is the safest guide, as he is the most interesting, in this 
branch of knowledge, the book is admirably planned and ai ly 
executed ''—Edneatto, Times. 


Demy 4to, with 8 Plates, containing many Hundred Illustrations, and 
Descnptive Lett boards, 4s. 


FLORAL DISSECTIONS. Illustrative of 

pra Genera of the British Natural Orders. Lithographed by the 

GEORGE HENSLOW M.A. P.L.S., F.G.S., 

pet of “ Botany for * Lecturer on Botany at St Bar- 

tholomew’s Hospital Medical School, at the Birkbeck Institute, and 

Eaamuner in Natural Science for the’ College of Preceptors. For the 
Use of Schools and Students m Botany. 

“We cordially welcome this valuable work, and heartil recommend it to 
every one interested in the subject. Inthe light of se years’ ce 
of text-books and teaching. we venture to assert that it is one of very 

Perinde value: to systematic botany hitherto issued from the press. Its 

value, together with its very moderate price, ought to secure for it 
an extensive on.’’—Schoolmaster. 


Second Edition, Revised. Demy &vo, cloth, with Maps and Tystrations, 
price 24s. 

THE CERAT TE AGE, and its Relation to 
EA By JAMES GEIKIE, LL.D., F.R.B., 

„S ori ’'s Geological Survey of Scotland. y 
shows everywhere marks of acute observation, ride 
asa ae sound reasonmg. It presents in g readable form the chief 
features ‘of the 3 of Scotland, Ago and illustrates gm very amply from those, 

t tracts of Sco in glaciat®: left 

great = mnai a n its mog diséinct and 


Tn Sheet, size, 18 inches by 42, 2% 6d ; or with Descriptive Letterpress, 3r- 
TIME SCALES, HORIZONTAL AND 


opaan contrived since 1853 for Numerical Picture-writing and 
By J. F. CAMPBELL, F.G.S. “ 
d aE. » &e, With descriptive Letterpress REE á Sonor DER 


as eee this scale, which is divided for iioa day of the year, the increasing 





y arranged. w roo of the day 
100 do. e dosm 2 00 hours vob minst sunset ps sunrise tos t e Barall Jel of London; the ean temperstare 
200 do. do. eee verag barogne evéty 
e N.B —These Collections coo the ONLY Prise Medal for Neil yaa Eee eens aie ae 
History Collections at th8 E~fibition of 1872. The scak alg published lished plain, and would b@useful for noting any daity 
7 BR CK -WRIGHT, eveni can beforehand, or recorded afterwards, from the 
gising, soting of stars of high-water at London Bridge, to the rise and 
Mineralogist, atl Expert in Gems and Precious Stones, fall of stocks gr the varigton in the Bank rate. a 
pf kata RUSSELL#STREET, LONDON, W.C. e | London: EDWARD STANFORD, ji Charing Cross, S.W. 
+s 
a r z rd es ete . 
e G e ba 
© bd e 
: é ° af . * 5 ° 
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. SU poe TO NATURE 
< ~ Yearly. bab Dois aod ee BB 
s ™ Hal-yearly . . . 14s. 6d. 
Quarterly . . . 7s. 6d. 


sTo the Colonies, United States, the Continent, and 
all places within the Postal Union :— 


AS e Yedrly . ep» © v a 308, 6d. 
Half-yearly ep. a. 155. 6d. 
Quarterly . . à 8s. 


Office: 29, Bedford Street, Strand. 


DIARY OF SOCIETIES. 


. LONDON 
THURSDAY, APRIL ag. 


MSOCIETY, at 4 30.—Nota on the Spectrum of Carbon: J. N Lockyer, 
s ee the Drornal Variation in the Amount of Carbon-dioxide in the 


a care F. Armátrong re renra £ Dr Angus Smi or the Sun’ s 
ylight ; liminary Notice r. us Smi — 
Oa Principles in Animal Mechanics. No X. Further 
serine “ Law of Fatigue” : Rev Prof. Haughton, F.R.S. 
kowa abla tak at 3.—~Light: Prof. Tyndall, 
FRIDAY, Arr p. 
Sea BERGIE at 9.—Mental Evolution: George J Romanes, 


SATURDAY, May x. 
Rory STITUTION, 


at 2.—Annual Meeting. " 
MONDAY, MAY 3. 
SocæTY ov ARTS, at 8.——Art Decoration and Furniture: R. W. Edis. 
VICTORIA INSTITUTE, at 8.—The Life of Joseph: Rev H G. Tomkins, 
ROYAL INSTITUTION, at 5.-—~General Monthly Meeting, 
TUESDAY, May 4 
ZOOLOGICAL SOCIETY, at 8.30. —À Monograph of the Specia of Saw-flies, 
composing the Austrahan Genus Perga of Leach: Prof J. O. Westwood. 
On ; supe. osed rosca natane of Hybridisation between a Cat and a | Lynx: Dr 
w kEi ffman,—Contributions to the Anatomy of Passerine Birds, Parts 
and TIL: W A. Forbes 
Roran INSTITUTION, at g.—-Wind and Weather: R. H, Scott. 
Re ee May 5. 
ENTOMOLOGICAL SOCIETY, a 
ae ae oy ARTS, at hehe last 40 Years of Agricultural Experience: J. 


THURSDAY, May 6. 

Lrocman Socrrry, at 8,--The Extinct Walrnseof Suffolk and Antwerp: 
Prof. E. Rey Lankester —On Algæ from the Amazon and its Tributaries: 
Prof. G. Di init Fora of the Genus Hemipholis, Agass., 

Bank: Prof. P. M. Duncan.—Irregularity in a 


Cum 
o kinso: 
roe dace G E. Groves.—On e Qa: M. P: aam tho 
Electrical Conducti Ldr, W. Rabie 
Rovan LASTITUTION, at 3.— asa mode of Motion; Theories o€ Light 
and Colours: Prof. Tyndall. 
FRIDAY, May 7. 
ROYAL INSTITUTION, at 8, 


SOCIETY OF Ants, at 8,—Agriculture in South India; W, Robertson. 
Gro.ocisrs’ ASSOCIATION, at 8, 


SATURDAY, May 8. 
ae at 3.—The Dramatists before Shakespeare: Prof. H, 
orley. 


NOTICE OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON ST, LONDON 


(LATE oF $, St. BRIDE ST., $20 2, is Lane) 





HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP, 
Rock Sections and @ther Objects for tho Microscope. 


= noo INSURANCE COMPANY, 





yy, PALL MALL. > 
Fox Lyzs omiy ee ae 
Accumulated Funds see se meow ausi 
p Al a teen Capit oF more an” — m m &1,§00,000 
of ee ae ga a or from ans 
Beg cose arpa ap post free, 
GEORGE HUMPAREYS, Ackiapy ang bgrretary. 


te 


LIGHTNING CONDUCTORS, 


ienen accumulated since the time of Benjamin Franklin, proves 
t a Cosductor made of Copper f adequate size 1s tho bost 


rat liances for tk t Pees 
o eiro eea of igang every ption of building from the 
NEWALL .& CO. 


PATENT COPPER AERIANA ‘CONDUCTOR, 


As applied to all kinds of Buildings and Shiping In% Il parts of the world 


with unvarying success, is the most Rellable, most Effective, and Cheapest 


Conductor ever offered public. 


It is simple in its ion, no insulators beling. and it costs 
uly one shilling per Bek Ge aao famators ete and it eo 


B. 8, NEWALL & 00., 130, STRAND, W.C. 
WATERLOO R RPOOL. 


32 AND ON Otay ors GLASGOW. 

sata areca ° 

J. ORMP!& CO, . 

(Late MJACKSON & CO.) 
MANUEACTURERS 2ND IMPORTERS OF r 
SCIENTIFIC APPARATUS, 
e AND 
CHEMICALS. ‘ 
SOLE AGENTS FoR HickiEy’s PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 


Price Lists sent on receipt of Three Stamps for Postage 
For Trade Terms inclose Business Card, 


65, BARBICAN, LONDON, E.C. 
LONDON CLAY FOSSILS. 


STEINHEIL’S 


. 


® 


o] 


A 


“APLANATISCHE LOUPE Nø: . 


NEW COMBINED A OMATIC TRIPRET < 
MAGNIFYING LENSES, 
MOUNTED FOR THE POCKET. 


These Lenses are constructed 30 as to be used at a great Focal ftom? e 
the Object, and they give marvellous definition over tho whole 
LINEAR MAGNIFYING POWERS, 5}, 8, 12, 16, AND 24 TIMES. © 
Prices, 185. for first-mentioned Power, and 15s. the four last. 
Per post, Sixpence extra. 
Norz.—For all Microscopic Examinations they are found to be the most 
perfect Pocket Lenses extant, 


Sole Agents— 
MURRAY & HEATH, 69, Jermyn Street, London, 8. W.. 


ASTRONOMICAL TELESCOPES.— 
CALVER’S REFLECTING TELESCOPES of the highest excellence, 








from s}nch to inch shinch, with eq motion, 
£151 oih equ kariely coms complete ; Photo, mth ‘Calver's “Hints 
a Si vercd Glass ectmg Telescopes,” 9 stamp, 


G. CALVER, F.R.A.S., 
Hill House, Widford, Chelmsford. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS. — MICROPHONES and HUGHES’ SONOMETER, 
ELECTRIC BELLS, INDICATORS, Fire- and Thief- New 
Constant Batteries, INDUCTION- COILS and FRICII NAL 
MACHINES, Magnets, Insulated Wires, Screws, and all materials. 
Lisgrat Terus TO SCHOOLS AND SCIENCE Fragas 








A 
and Photo- 


» Manufacturing 
pph Lis NI ritan, London, E.C. 


ADAM HILGER, 


Scientific Instrument Maker to thegRoyal Observatories 
of Greenwich and Edinburgh, the Observatories of 
Melbourne, Sydney, f otsdam, Gace, GW- 

192, TOTTENHAM COURT ROAD, LONDON. 
Direct Vinon Spectroscopes with adyustal Dato ange Song A ad 

2 


in Brass Case for waistcoat pocke:, price $E r 
ros. With 


ine | 





103. extta 
m £8 105 Dano; with 2 Prom and div) ial Pam 
Spectroscopes wi f o M 
on Brass Stands with Umersal ee. » price $40, 


Hilger’s Variable Power Pnsm for 
powers, from 1°to xe° from Ato H, 
asim ela pasc from %3 tos. 


light fling, pray, in caso, $5 Tok 
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MICROSCOPES and 
BALANCES ar made by 
; ONE; 

44, Gloucester Street, Holborn 
(Late Maker to an eminent firm), are the 
best an sept Try his 35s. Box 
B warranted to turn to ONE- 
TWEN METH OF A GRAIN : of qas, 

ce List of Balances 

Illustrated) post free, 


THOMAS D. RUSSELL'S 
NATURAL HISTORY STORES, 
48, ESSEX STREET, STRAND, W.C, 
K Students and others are invited to inspect the Collections of British and 
Crustacea, 








Foreign S Corals, Zoo: Echinoderms, 
a Minerals, F ock S Lticroscopic O ects, &c, 
Cabinets Seabee peeing tore n Boxes, Card Trays 


S Chas Si Slips, Micro- Thin Marine Glue, 
other requisites for the aes orain t 


4 Post Free. 
- , © OTTO WOLTERS, + 


> B, UP MARYLEBONE ST., PORTLAND PL., LONDON, W. 
MANUFACTURE ly OF 
ANALYTICAL AND BULLION BALANCES. 
SPECIALITY— 
`; The New Improved Short-beamed Analytical Balances. 
TRONISED BY THE UNIVERSITY OF SYDNEY. 
® A Description explaining the principle of these Balances post free on 


. application. 
DARTON’S COMBINED 
CLOCK-BAROMETER, 


a In carvedeoak frame. 


Clock has jewelled 8-day movement, and will ‘go 
Gisution! a none ail sored ani eae 
accurate. Ba on 
of P.O. Order for sos., or with ceived Thermometer 
on udial; 55s. 


tering Day and Night Thermometer, in 
Fenn Case, with t for out-door parposes, 
IOS, each. 


À New Ilustrated List of various Designs in Clock- 
NjA Barometers and Thermometers, post freo on applica- 


$ * Phe Trade supplied. 
F. DARTON & CO., 
4% St. John Street, West Smithfield. 


*  & ©. TISLEY & Co, 


OPTICIANS, 


177 BROMPTON ROAD, S.W,; 
(Close'to South" Muséum). 


THE” PHONETDOSCOPE 


An Instrument for Observing the Colow-Figures of Lud Films under the 
Being a visible demonstration of the-Vitratory and Molecular Motion of a 

The PHONEIDOSCOPE: er oe Discs; in N of Solution, Descriptive 
Pamphlet, kc., in Cardboard 








MAKUFACTURED AWD BOLD is moien AE AND RETAIL BY 
> C. TISLEY & CO., ys, BROMPTON ROAD, LONDON, 3.W. 
TELEPHONIC ELECTRICITY. All Materigls supplied for experi- 
trical and A tic wi Drawings 
Prica Lists of Elec coustic Apparatus, anc 
Be jescription of the Har monogragh, Post Fy te, ad. 


THIN GLASS FOR MICROSCOPIC 





MOUNTING, of best - Circles, öd perfunce ; Squares, 
as. od ; post free ad. extra ; irod Slipa, se per gross: also 
other Mounting Materials and Objects” prepared for mounting. CHAS, 
PETIT. 8x, tees pois Wow N 
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DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinlonQivenas tu GERXRUINEN ESS, PURITY, 
éri VA! UEB.~Bryce Wrialr. œ Grea Ruwe)! Street, London 


EARLY MA BRITA IN, and his 
PLACE in the THE aS R? >D. By W BOYD DAWKINS, 
F.R.S , Pro logy id Qeens College, Manchester. Medium 
8 th valiescseton 

pi E a ILLAN & C0., LONDON. 
. . e e 
s so P ee 
rf . ® s 
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FLETCHER'S SOLID FLAME. BURNER, 


e Themost tiect | 





: in the same time. 
Price, in galvanised iron, 4s. 6d. ; Nickel plated, ss. 
It can be made at a low cost, of any shape, size, or power. 
New and Enlarged List of Gas and Petroleam Heating Burners, Foes, 
Furnaces, Hot and Cold Blast Blowpipes, Ingot Moulds, Foot ee 
Blowers, &c. Price 34. free by post. 


THOS, FLETCHER, 4 & 6, Museum Street, W ton” 


DOLLOND,- ™ 
l, Ludgate Hill, St. Paul’s Churchyarfl. 
ESTABLISHED 1750. 
Manufacturer of Astronomical and Terrest%al 
TELESCOPES. K 
THE “ EDUCATIONAL” ASTRONOMICAL ~ 
TELESCOPE, 


With 3-inch clear aperture. Complete, £7 173. 6d. 

N. B.—Thess Telescopes have boen introduced to meet the 

wants of those wishing to purchase Instruments of ezellen 

quality optically, while the exterior is sound and good, with- 

out the cost of Tigh finish, 

The New eT Mercurial Barometer and Thermo- 
meter combined, price 15s., particulara of which will be 

sent post on application. ‘a 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY “COIL MAKER. 
PRICE LIST, FOUR STAMPS, + 
5s, SIDMOUTH STREBT, LONDON, W.C. 


NOW READY,- 
“O SECOND EDITION, 


GRIFFIN'’S 
CHEMICAL - HANDICRAFT. 


PRICE 42. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcutz, e 


Most Compide and Cheapest Lest of Apparatus. 
JOAN J. GRIFFIN aa SONS, 22, GARRICK STREET, 


ERY’ S GOLD MEDAL, 
COCOA ` & ish ipe 


PARIS EXHIBITION. 4 
‘If properly 7 prepare, ther is ne pms 
or more wholesome ratio “EX l RAC ; f 
cocoa.” — Food, Water, and and Air, 





© In Packets andglinge Pure , 





| ss Toe uw for minis of "thA LIVER, STOMACH 


AND BOWELS. °A Gren PURIFIER of the BLOOD; a 
ae, Invigoratar of the System, in cases of WEAKNESS 
AND DERILITY aadd is unequalled in Female Complaints. 


$ 
ers kt o 


ef e ° * 
e 4 e} 


a $ 
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* RAPID | PHOTOGRAPHY. OO es: oid 


The, TANGiNEERS ” Set of Photographic Apparatus to take pictures, 6} X a for £9 tos. The 
DRAWING- ROOM ” Set, to take pictures 5 X 4, for £10 58. jire Sets are complete with Swan’s 
Sensi Plates, “he necessary Solutions, and Instructions, Swan’s Plates «gf so easy and simple to 
q anipulatey that any intelligent youth can almost immediately take the most ex@tisite photographs, without 
N g the handa or using peisonous chemicals. These and other Sets, viz., the “ TOURIST,” £45 15s., 

i and the “RUGBY,” 43 55 together with every requisite for photographic work, supplied by 


MAWSON AND SWAN, ‘ 


I Seca of, and Dealers in, Chemical, Electrical, Photogra io, ang Scientific ° 














. Apparatus, l of e N 
NEWCASTLE-ON- TXNE? Poe ; 
THE YARKAND EXPEDITION.. 
ON 4 wa Scientific Results of the Second Yarkand Mission; ° 
i ` d upon the Collections and Nofes of the late FERDINAND STOLICZKA, PH.D., now publishing ufler the * 


Editorship of ALLEN O. HUME, Esq., C.B., F.Z.S. In imp. 4to with Tilustrations. 
Calcutta, by Order of the Government of India, 1878. 


The following Sections are now published ; they are sold separately at the Prices affixed :—5 








MOLLUSCA, ByG. Nevite Plate, 45. 6d. MAMMALIA. By W.T. BLANFORD, 29 Platts (19 of them 
REPTILIA AND AMPHIBIA, By W. T. BLANFORD. 2 Coloured), with Letterpress. £3 35 
Plates. 5s. LEPIDOPTERA. By F. oone. 18 Pages of Text a A 
ww CHOLOGY. By the SAME. 3s, 6d. Coloured Plate. Ios. 6a. 
“ ICHTHYOLOGY. By Francis Day. 5 Plates. 75. 6d. SYRINGOSPHARIDA. By Prof, M. DUNCAN., Za ae * 
NEUROPTERA. By R. MCLACHLAN. ' Woodcuts. 15. 6d. 5s. 
HYMENOPTERA; Pyr. SMITH. Coloured Plates 3s. 6d. , 
BERNARD QUARITCH, 15 PICCADILLY, Lonpoy. ° RS ‘ ; a g 
FOR ARTISTS, ANGLERS, THE SCIOPTIČON 
“ TRAV ERS, -&C. CATALOGUES FREE. ` 





 PORTER’S-VEJL SPECTACLES (REGISTERED). 


A complete Protection for the Fare and Neck spinit the Sting oF” fase 
an un 


THE SCIOPTICON COMPANY, , 


Mydges, Mosquitoes, and all Flies; also against Sand A I57> 
Price, free by post on receipt of P. O: Order, 2158. pA 4. GREAT 
CARY, 4 
. OPTICLIAN BY SPECIAL APPOINTMENT TO THE PO RTLAND 
. ADMIRALTY, WAR OFFICE, &c., &c., STREET, 
e 181, STRAND, LONDON. 
LONDON, W. 


ESTABLISHED OVER 100 YEARS." 








Just published n crown 8vo, price 3s. 6d. 


TUR SKFES* AND WEATH€R FORECASTS 
” OF ARATUS, Translated with Notes by E. Poste, M.A., Oriel College, Oxford. i 
MACMILLAN AND CO., LONDON. . 


kd è e e 
-+ © Pe bd 


as . Mew Volume of “ Nature Series.” 


DEGENERATION,» - A CHAPTER fa 











WINISM. By Professor E. RAY LANEESTER, F.R.S. Illustrated. © A as Sa. ae 

ea us aay. 

i . MACMILLAN KND. CO., LONDON? ee = 

E . ° pe bih no wT 


[: : . z . . mi foe eo dh À~ 


' FIFTY-SIX EXQUISITE FULL-PAGE COLOURED PLATES, 
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e CASSELL, RETTER, GALPIN & CO.S ANNOUNCEM ENTS. 
ae EEEE ee PEE "i = 
Ready in few days, is A = S VoLvyr, demy 4to, cloth, 35s, ANHAR HFE ssc Anp s 
ILLUSTRATED BOOK of CANARIES and CAGE BIRDS. | i WVmcim MD, ELS 


From Paintings made expressly for fhe Work, and numerous Wood Engravings. 


ae : 
“¢The Book of Canari and Cage Birds’ is beautifully illustrated, and the 
ematter readable and eminent}/ useful to lovers of cage pets,” — Land and Water. 


“ Bird-fanciers will hail g thypleasufe ‘The Unstrated Book of Canaries and Cage- 
* Birds,’ enfbellished with beautifully coloured $idtes.”—Bristol Mercury. 
~ 

`. 
t— 





v. Vols. I, IL, and IIL, now ready, 9s. each. 
CABSELL’S NEW NATURAL HISTORY, Edited by P. 
Wa MARTIN Duncan, M.B., F.R.S., Prof, of Geology, King’s Coll., London. 
» T&usheted throughout. 
. VoL ÉE contains— 


APES AND MONKEYS. By Professor P. M, DUNCAN.—LEMURS. J. MURIE, 
M.D eLL.D., F.L.S., F.Z.S., and Professor P. M. DONGAN. CHIROPTERA 
AND InsEcTIvorA, By W. S. Darras, F.L.S. 


k f’ . Vol. fI. contains— 


® J THE LAND Carnivora. By Prof. W. K. PARKER, F.R.S, F.L.S., and 
s , THOMAS. ] EFFREY PARKER.—MARINE CARNIVORA, CETACEA (Whales), and 
N.. Ahasi (Manatee, Dugong, &.). By n Muri, M.D., LL D., F.LS., 
*G.5.— PROBOSCIDEA (Elephants) ; FIYRACOIDEA (Conies); UNGULATA— 
jQuipss' (Herses), TAPIRIDÆ (Tapirs), RHINOCEROTIDZ (Rhinoceri), 
tg DÆ; (Hog Family), Hierpoporamip® (Hippopotami), By W. BoyD 
Cw e SPAWEXING, M.LA,, F.R.S., F.G.S., and H, W. OAKLEY. 
* oe 
e 


o ‘Vor. IL. contains— 


4 e 
Rommvantia. By Professor A. H. GARROD, F.R.S.—RopENTIA. By W. S. 
DALLAS, F.L.S.—ẸDENTATA and MARSUPIALIA. By Professor P, MARTIN 
Duncan, F.R.S.—Avus. By R. BOWDLER SHARPE, F.R.S. 


; Tae E 
Now ready, Vols. I. and IL Price gs. each, ` 


SCIENCE-FOR ALI. Edited by Dr. Rogerr Brown, M.A. 


, &c., assisted by eminent Scientific Writers. Each containing about 350 
Ulustrations and Diagrams, 


“This very useful publication contains a number of articles on those subjects which, 
at the present time, most fully engage the attention of the scientific world. They are 
written for the most part by men who have specially devoted themselves to the study 
of the subject upon which they discourse. All branches of science equally find a 


place in the work . . . . The illustrations are very good, and the work entirely main- 
tains its original high standard.”—Academy. 
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Just published, Price 5s. 

THE FIELD NATURALIST’S BANDBOOK. By the Rev. 
J. G.-Woop and Trzopore Woop. CgMprising a fall list of the Plants, Eggs, 
Insects, and Birds, foundin each succefive nontik . 


“ The notes for the month are full of titer 


of the year. 


este To show the completeness of the 
work we may note thain the moths alone upwards of a thousand blanks have been 
filled up . . . The book admirably fulfils its purpose’, it is ‘a convenjent handbook 
for those‘ who wih to stady butterflies and moths, birds’ eggs, ani plants, and who 
mean to fin® them for themsélves,’”—Graphiw ° 
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NATURAL HISTORY OF THE 
ANCIENTS, GLEANINGS HR 
THE. By the Rev. W. Hou 


M.A. Illustrated. Cloth, iy 











THE WORLD OF THE SER 
lated by Rev. H. Martyn Hart, 
M.A. Illustrated. ros. 6d. ® . 


TRANSFORMATIONS OF miya” 
By Prof. Duncan, F.R.S. Witt 240 k 
Engravings. Cloth, 7s. 6d. 








AMERICAN ORNITHOLOGY. By 
ALEXANDER WILSON and PRINCE 
CHARLES DURE poxarar 
With 95 Full-page Plates, painted fom 
Natue. 3 vols., £3 3s. 7- 








THE WILD WHITE CATTLE OF 
GREAT BRITAIN. An Account of 

e their Origin, History, anil Present : 
State. By the Rev. aa ET Ae, 
M.A.. With Illustrations, „Cloth gilt, g i 
21s. ` 

t 

LOUIS FIGUIER'S POPULAR 
SCIENTIFIC WORKS. Mw and 
Cheaper Editions, Containing all éhe 
Original Illustrations, the Texr RE- 


VISED AND CORRECTED, price 75. 6d. 
each, ` 





The Human Race, Revised by ROBERT 





WILSON. ai 
Mammalia. Revised by Prof&ssor E. i 
PERCEVAL WRIGHT, M.D. 
if 
The World Before the Deluge. Revised ! 
by W. H. Bristow, F.R.S. ; 4 
The Ocean World, Revised DY Pra: mc 
@essor EePERCEVAL Wace, M.D” è { i 


Reptiles and Birds, Revised hy Cap- 
ta PARKER GILLMORE 4 th 


The Insect World, Revised bysPro- ‘ 
fessor Duncan, M.D., F.R.S. 
a , 


Vegetable World. vised by an 
minent Botanist. wap 
Ld 


e ee t e 
SETTER, GALPIN AND co,-LUbGAPE HILL, LONDON ; 


~ 
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